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June 1969

Dr. Leland J. Haworth
Director

Natlonal Science Foundation
1800 G Street, N.W,
Washington, D.C. 20550

Dear Dr. Haworth:

The Committee on Sclentific and Technical Communication
(sATcoM) was established in February of 1966 by the Natonal Academy
of Sciences and the National Academy of Engincering to investigate the
present status and future requirements of the scientific and engineering
communitics with respect to the flow and transfer of information. The
Committee was established in response to the National Science Founda-
tion’s request of October 20, 1965.

Fulfilling the assigned tasks of broadly surveying the complex interre-
lationship of federal and privately operated informution activities and
ot conside:iag the most effestive intellectual, economic, and technologl-
cal meens of increasing the eficiency of Informnation transfer and use
has required the full thiee years alloited the Committze.

Because of the extreme diversity and complexity of U.S. scientific-
and-technical-lntormztion systems and services, this Coxrmittee’s recom-
mendations are many and far-reaching. They reflect the Committee’s
firm conviztion that generaturs and users of scieniific and technlcal
infouination must assume increasing responsibility for the more effoctive
transfer of such Information—a responsibility which entails: (a) fos-
tering the availability of the products of the Lasic access services and
their reprocessing and consolidation to serve specialized areas of need;
and (b) strengthening our present decentralized system of operation
thtough more-effective coordinating mechanisms, thereby ensuring con.
tinved Bexibility and increased responsiveness to uset requirements as
well as preserving the independence of the private for-profit and not-for-
profit organizations.

A majot recommendation Is the establishment of a Joint Commission
on Sckeatific an] Technical Communication, responsible to the Councils
of the two Academies. The Commission would provide guidance useful
to public and private organizations in the development of more-effective




sclentific-and-technical-information programs. It also would lead private
organizations in the coordination of their interests and programs and
would foster their interaction with appropriate federal agencies involved
in the evolution of plans and policles affecting sclentific and technical
communication,

We agree with this central recommendation and with the basic phi-
losophy and approach to communication problems outlined in this
report, which we submit in fulfillment of our contract.

Sincerely yours,
FREDERICK SEITZ Eric A. \WALKER
President President

National Academy of Sciences National Academy of Engincering
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CHAPTERl
The Committee on
Scientific and Technical Communication

A, BACKGROUND AND INCEPTION

How to communicate and use scientific and technical information ef-
fectively has been a problem of serious and growing concern to bath
government and private organizations for at least the past two decades.
The steadily expanding volume of scientific and technical information,
the emeigence of new disciplines and of new links between existing
ones, and the increasing number and diversity of user groups and user
needs are three obvious and urgent aspects of the information problem.

Scientific and technical information and the insight it provides are
indeed hard won; this information constitutes the principal result of an
annual research-and-development expenditure in the United States
alone that is mounting above $27 billion, with little indicatiou of
leveling off. New science and technology rest firmly on the base o1
information generated in the past; thus the effectivencss of future work
in universities, government laboratories, and industry depends on the
efficiency of present information transfer. Information cosis are usually
no more than a few percent, at most, of the cost of doing scientific ana
technical work, The improvement in the efficiency of such work that
would result from increasing the effectiveness of information-handling
procedures would offset—easily and scveralfold—information costs
substantially greater than the present level of expenditures for this
purpose.

Unfortunately, the proliferation of useful research together with a
burgeoning increase in the numbers of trained peopls invalved in science
und technology has overcome the capacity of the classical information
services to respond effectively. To avert a crisis of major proportions,
the only present alternative is a strong effort to accelerate the utilization
of modern computer-aided techniques for handling information. Since

1




2 SCIENTIFIO AND TECHNICAL COMMUNICATION

success in this effort must rely on a proper blend of intellectual effort and
complex machine processing, shortcuts are not available. The volumi-
nous nature of this report speaks well for the complexities of this
problem.

The reappraisal of our country's scientific and icchnological effort
that occurred in the late 1950's stimulated increased attention to
problems of scientific and technical communication. Special committees
and subcommittees of the U.S. Senate and House of Representatives
conducted a number of major studies of such problems, among which
outstanding examples were those of the Senate Committee on Govern-
ment Operations and of the House Committees on Science and Astro-
nautics, Education and Labor, and Government Research (see Chapter
8, Section B). In addition, the executive branch appointed a series of
special panels and task groups to conduct short-term analyses and
assessments of scientific-and-technical-information problems and to
recommend possible solutions. Examples of these efforts are the reports
of the Baker Panel,'* the Crawford Task Group,®® the Weinberg
Panel,’’® and the Licklider Panel,'®® (See Chapter 8, Section B, for a
summary of the main objectives and findings of each of these reports.)

Three major results of these various congressional and White House
studies were the creation of an Office of Science Information Service
in the National Science Foundation (Ns¥), acceptance of a presidential
reorganization plan to establish the Office of Science and Technology
(ost) in the Executive Office of the President, and the organization of
the Committee on Scientific and Technical Information (CosaTI} of the
Federal Council for Science and Techaology, which endeavored to
develop standard practices and procedures among the information-
handling activities of federal agencies and to foster greater coordination
among them. At the same time, major scientific and technical societies
and libraries began to take steps to enhznce the effectiveness of their
communication programs, many such efforts being stimulated and
funded by the Nse. In short, during these years federal and private
organizations came to recognize that “strong science and technology
is a national necessity and adequate communication is a prerequisite
for strong science and technology.”s®

Unified and continuing surveillance and coordination of federal in-
formation activities were made possible through cosaTI, but there was
still no comparable perspective o1 coordinating mechanism for the
ever-increasing number of informution-related activities of non-
federal groups. Though previous studies, notably that of the Weirberg
Panel,»*® had recommended certain broad policies to the scientific and
engineering community, specific implementation was left to the unco-
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ordinated judgment of many diverse individuals and organizations.
Therefore, both the osT and the NSF came to recognize the need for a
nonfederal body to facilitate coordinated planning by the many diverse
private organizations, as COSATI does for the federal agencies. A careful
assessment of the over-all scientific-and-technical-communication com-
plex and of the interrelationships between government programs and
those of the for-profit and not-for-profit organizations was essential to
effective planning. And there was need for a mechanism that would
facilitate effective interaction between the government and private or-
ganizations in regard to scientific-and-technical-information problems.
As a first step toward the fulfillment of these functions, a study was
needed by a group broadly representative of the many kinds of private
information activities, a study that could survey these activities in much
more detail than any of the previous panels and make more sharply
directed recommendations, some of which would be aimed at ways of
ensuring contiauing coordination and at the proper division of responsi-
bility between the federal and private organizations. Therefore, the
NSF, with OST concurrence, requested the National Academy of Sciences
(NAs), in cooperation with the National Academy of Engineering (NAE),
to appoint a committee for this purpose.

As a result, the Committee on Scientific and Technical Communica-
tion (SATCOM) came into being in February 1966, with support for
three years provided by the NsF. Its membership was chosen to represent
various segments of the nonfederal community (major scientific and tech-
nical disciplines, libraries, commercial publishers, industry, and universi-
ties), subject to the exigencies of personal commitments, The member-
ship also included a wide range of interests and types of expertise in
scientific-and-technical-information activities to assure insight, awareness
of the implications of nevs technologies, and sensitivity to the information
problems and needs of the everyday working scientist, engineer, and
practitioner.

The Committee’s charter (Figure 1), with minor modifications, corre-
sponded to its original assignment from the NsF.

To define the scope of its activities more precisely, SATCoM distin-
guished between literature that presents the results of research, de-
velopment, analysis, or experimentation and documents that describe
work in progress or planned. The Committee agreed to make the publi-
cation, dissemination, and utilization of information on completed work
the raain subject of its study, to devote less attention to work in progress,
and to exclude from its consideration the problems of handiing informa-
tion on planned programs of future activity.

From the beginning, and consistent with its charter, SATCOM regarded
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COMMITTEE ON
SCIENTIFIC AND TECHNICAL COMMUNICATION

Revised Charter

The Committee will be expected to examine in broad perspective and
j to make recommendations on the present status and future require-
ments of the members of the scientific and engineering community
with respect to the structuring, flow, and transfer of scientific and
technical information and insight.

Sirce information activities of the federal government combine with
those conducted in the private sector (by groups and organizations
i of all kinds—in the United States, and to a lesser degree, abroad)
to serve all the individual scientists and engineers in the United States
and their organizations, and since the demands upon this combined
effort are rapidly increasing, the Committee will give special attention
to:

I. Information activities, pclicies, and relationships, interrelating
the groups and organizations of the private sector (both at
horae aad, as relevant, abroad),

2. Interactions and interrelationships between the federal gov-
ernment and the private sector in connection with scientific
and technical information, especially federal executive or legis-
lative actions or operations that affect substantial portions of
the private sector,

; with a view to making recommendations to the organjzations and
i individuals of the private sector, as well as to the federal government.
! The Committee will also consider, particularly (but not exclusively)
i in the light of the overall problem:

1. Methods for promoting more effective relationships between
information systems and scienticts and engineers, the principal
! producers and users of scientific and technical information

2. Techniques and systems for facilitating the effectiveness of
information transfer

3. Needs for new means of providing greater selectivity and
consolidation in information transfer

FIGURE | Charter of the Committee on Scientific and Technical Communica-
tion.
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Committee on Scientific and Technical Communication 5

the scope of its survey as encompassing the entire series of organized
activities involved in the transmission of information from early informal
communication through formal publication, announcement in secondary
media, and, finally, review and consolidation to adapt it to the working
context of a potential user. Therefore, our survey focused chiefly on the
efforts of people and functions of organizations rather than only on
documents and documentation tools.

SATCOM’s activities during its three years of existence have been of
several sorts, as detailed in Appendix A. To gain perspective, we
surveyed in depth each of a large number of private and governmental
information-handling activities, often by visiting the headquarters of an
activity. To assist in the resolution of some currently acute issues as well
as to develop perspectives on possiblz coordination procedures in certain
special fields, we organized four ad hoc Task Groups (see Appendix A).
Finally, to sound out the opinions of the scientific, technical, and infor-
mation-handling communities, and to secure their broad participation in
the formulation and resolution of policy questions, we selected and
maintained contact with a group of about 200 key individuals from
diverse institutions and disciplines (see Appendixes A and B), called
saTcoM’s Consulting Correspondents.

B. ORGANIZATION OF THE SATCOM REPORT

Following this introductory chapter is one that briefly presents sATCOM’s
basic philosophy and the subject areas treated in its recommendations.
The third and core chapter of the report iniroduces each recommenda-
tion in its entirety, with accompanying discussivn to indicate the thinking
that led to its formulation as well as its action finplications. Subsequent
chapters provide additional detailed informati>r on iopics and problems
treated in the recommendations, Chapter 4 deals with primary communi-
cations and includes material on generators and users as well as on
such major types of primary communications as meetings, preprints,
technical reports, serials, and translations, Chapter § describes basic
access services and emphasizes especially the functions of libraries
and of basic abstracting and indexing services. Consolidation and re-
processing—services that replace the incoherent mass of primary infor-
mation with a concise, coherent, and evaluated account, and when
appropriate tailor it to specific user groups to facilitate its application
—are discussed in Chapter 6. Chapter 7 describes the implications and
applications of new technologics in relation to the processing and trans-
mission of scientific and technical information and briefly discusses
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some of the related problems of copyright. National concern with the
over-all planning and coordination of scientific-and-technical-informa-
tion activities and some of thiz major studies and recommendations of
legislative and executive bodies are summarized in Chapter 8. Chapter
9 turns to the international arena and three types of cooperative arrange-
ments to facilitatz the exchange of scientific and technical information
across national boundaries. Finally, in Chapter 10, we describe more
fully the role and functions of the proposed Nas-NAE Joint Commission
on Scientific and Technical Communication.

For the hasty reader, Chapters 1 and 2 are suggested as essential,
together with the list of recommendations in Appendix C. For greater
detail, Chapter 3 gives the recommendations in complete form, with
accompanying discussion, and Chapters 4 through 10 offer back-up
material in depth,
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CHAPTER !

A Summary of satcom’s Thinking
and Recommendations on
Scientific and Technical Communication

A. BASIC PRINCIPLES

A primary concern throughout our survey was to relate the complex
network of scientific-and-technical-communication activities to the en-
vironment that has shaped it, supports its current operation, and will
influence the course of its future development. A variety of factors
affect and, in turn, are affected by patterns of scientific and technical
communication. These include:

1. The education, objectives, and work habits of those who guide
or participate in the conduct of science and technology

2. The missions, resources, and intellectual authority of the organiza-
tions and institutions that establish policies, set standards of perfor-
mance, and determine the allocation of resources

3. The emergence of new technological and procedural tools

The philosophy that we have developed during our three years
of existence accords with and builds on that expressed in the earlier
reports of the Baker Panel** and the Weiotcrg Panel.'” Our philosophy
also has been strongly influenced by the extraordinary diversity of
the things we have learned abonut information services and systems
and about the needs and aspirations of those whom they serve. This
diversity, of which we hope the reader will get at least a taste in
Chapters 4 throvgh 9, can be bewildering, yet at the same time filled
with opportunities, and it is the latter aspect that has impressed us most.

Qur recommendations reflect our effort to stimulate recognition of
some of the major opportunitier and acceptance of responsibility for ac-
tion. For example, we have tried to challenge the scientific and technical

7
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socleties to appreciate the crucial role they must play and have pointed
to some specific areas in which they can take steps to fulfill this role. We
have emphasized 1o sponsors of research and development that such work
is of value only when the results are accessible and capable of being
adapted to the contexts in which they can be applied. In other words,
the sponsors’ responsibility for such work includes whatever steps are
appropriate (patent, publication, or announcement, for example) and
necessary to assure its availabitity.

We have pointed to the feasibility and necessity of serving special
user groups (each numbering a thousand or s0) who have common
information needs that often cut across several disciplines or encompass
only oane particular subdivision of a broad discipline. Effective service
to such groups is a first approach to the future goal of individual service
geared to each user’s specific requirements,

\We have called particular atlention, as have several co:mittees and
panels before us (for example, the Weinberg Panel!’®), to the ever-grow-
ing need 1o sift, evaluate, compile, and consolidate the rapidly expanding
store of scientific and technical information.

And possibly most crucial, we have suggested mechanisms and
policies that we believe will be the most effective means of coordinating
and focusing scientific-and-technical-communication efforts during this
transitional period of burgeoning activity and rapid change.

Fundamental to the sarcom philosophy is our recognition that a
basic elemen* of strength in our country’s ovar-all scientific-and-technical-
communication effort is the participation of the members of the scientific
and technical community in its development and administration. As a
result of their broad participation, our extraordinarily diverse commu-
nication programs and services have maintained a flexible responsive-
ness to changing and newly emerging needs as well as fulfilling a variety
of other functions not entirely relevant to communication but re-
fiecting firmly established traditions and work habits of scientists,
engineers, end practitioners or of the organizations with which they
are associated, Because s0 many kinds of information must be com-
municated, and because there ate Increasingly wide variations among
groups of users in regard to the types of information that they need
and the forms and language in which they need it (see Chapter 4,
Sections A and B), this flexibility and responsivencss must remain
intrinsic to our scientific-and-technical-communication network.

In our concern for maximizing the strengths implicit in our diversity
(diverse components, fulfilling an ever-expanding range of functions,
and associated with various managing, producing, using, and marketing
groups) and fot providing continuing responsiveness and progress in
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meeling new and increasing demands, we have developed a few broad
guidins principles that have colored nearly all our recom.mendaticns
and supplied criteria for our decisions on difficult and controversial issues.

The first of these guiding principles is: The management of all
scientific-and-technical-communication activities must be as responsive
as possible 1o the needs, desires, ond innovative ideas of the scientific
and technical groups that they serve. These activities must be sufi-
ciently flexible to adapt rapidly to changes in user needs and communi-
cation techniques. In this context, we especially emphasize the need
for an equitable balance of influence among the managers of informa-
tion programs, the generators and users of information, and those who
market information products. Therefore, there should be ample oppor-
tunities for Interaction among these groups, both within particular
programs and between different programs.

Though we have emphasized diversity in speaking of today’s scientific-
and-technical-information needs and concerns, the most obvious problem
is that of sheer size. The great bulk of material to be handled poses
administrative, economic, and intellectual problems, which have been
furtl:er aggravated by the rapld expansion of our country’s research-
and-development effort, the accelerated pace of science and technology,
and the ever-growing diversity of needs. While there are obvious advan-
tages to centralizing authority over large areas of information and
communication activities, overcentralization can negate the respon-
siveness that we regard as so vital to the continued effectiveness of
scientific and technical communication. Consequently, as a second
guiding principle, we believe that: The administrative entities respons
sible for scientific-and-technical-information programs must be so or-
ganized and coordinated that they represent a logical and effictent divi-
sion of functions, but authority over them must be sufliciently widely
distributed to achieve the responsiveness we deem essential.

Third, we feel that it would be fatal to ignore the purcly intellectual
problems posed by the mass of knowledge that is inexorably accuru-
lating; therefore: The planning of our information activities must involve
constant aitention to the simplificution and consolidation of existing
knowledge and fts frequent reprocessing to adapt {t to the needs of
diverse users, especlally those engaged primarily in the practical applica-
tion of scientific and technical information.

A brief discussion of three vitally Liaportant problem areas will fue-
ther illustrate the satcom philosophy. The fi-m such prodlem area
is that of defining the relative roles of the Jederal government and private
organizations—both those not for profit and those for profil—in the
communication of scientific and technical information. Private and
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government organizations have, or should have, the common objective
of providing information services that are increasingly responsive to
the needs of users of scientific and technical information. However, there
are basic differences in the motivation and capabilities inherently iden-
tiled with not-for-profit, for-profit, and government organizations, and
each of thesc types of organi .ations has characteristics or attributes that
are uniquely its own. The roles of these various kinds of organizations
should be mutually reinforcing, with each being assisted in or given
the opportunity to fulfill those communication funciions to which it
is best suited.

The not-for-profit private organizations have a vilal part 1o play
in thc communication of scientific and technical information. Such or-
ganizations include the vast array of scientific and technical societies that
came into existence principally to serve the information needs of the dis-
ciplines that they represent. Because their members typically are among
the principal generators and users of scientific and technical information,
tke socicties are uniquely able to collect, assemble, and assire the quality
of the information that they distribute through their basic primary- and
secondary-publications programs. And they have a widely recognized
and generally accepted responsibility for assuring the continuity and
progrese of their particular domains of science or technclogy.

The unique at'ribute of the private for-profit organizations in the ful
fillment of their equally vital role ir. the communication of scientific and
technical information is that their surviva. and gtowth depend directly on
their ability to recognize, understand, and adequately serve users’ needs.
This ability hay important applications in the service of both scientific
and technical socicties and the federal government and should be fully
utilized. Such organizations traditionaliy have been particularly effective
in providing information for the paactitionec and in developing special-
ized, highly user-oriented services, some of which are designed especially
to setve the tesearch community.

Bvery government agency must support the scientific-and-technical-
information activities that sre required in the accomplishment of fus
mission. In addition, the federal government inevitably must provide
substantia’ support, through certain of its egencies, to scientific-and-
technical-information efforts in the public inter:st. Clearly such support
cannot be extended without the exercise of responsible management and
oontrol. Minimizing the danger of conflict between such control and a
ready response to the peeds and views of the scientific and technical
communities is a difficult task. We believe that such difficulties can be
minimized if the suppott of a discipline’s scientific-and-tachnical-infot~
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mation services does not become morc narrowly concentrated than is
support of that discipline’s over-all research-and-development effort.

The economics of information services constitutes a second major
and pervasive problem area. At the present time, different mechanisms
provide for the revenues and determine the market prices of primary
publications and secondary awareness and access services, though both
types of services are directly related to our government’s massive com-
mitment to science and technology. In the case of primary publications,
the practice of allowing the payment of page charges for publication of
work generated under research-and-development contracts has provided
a logicat distribution of responsibility between generators and users
and has afforded financial statility to journals in spite of fluctuations in
amount of input and number of subscribers (see Chapter 4, Section B).
But at no time has this practice veen universally accepted (see the
recent study of the Biological Sciences Communication Project of The
Goorge Wazhirgton University <u Scicntific Jownal Page Crarge Pre~
tice'*), and, os budgets tighten, opposition is increasing. The collection
of adequate data on costs and caperinientation with new publishing
procedures and with other, possibly more feasible, means of suppor'ing
publication are sorely needed. And the situation is even mure complex
iu regard to secondary services that provide for bibliographic control,
document availability, and sbsteacting and indexing. Such services have
derived federal support under lcgistatively authorized programs, through
direct subsidy, tnd from indirect charges under government contracts.
Therefore, they are geared to widely differing demands and market
conditions, As a result, any comparison of cficiency is difficult, and
obstacles to seemingly practical cooperative arrangeraents are numerous.

Tre costs of scientific £ad technical communication undoubtedly will
incresse, both abselutely and a# a fractioa of the over-all cost of re-
search and development, and our recoimmendations recognize the strong
dependence of the scope, nature, and time scale of further develop-
ments in scientific and technical communication on economic factors.
The economic efficiency of all services, and the viability of unsubsidized
ones, would be greatly enhanced by a rational division of functrnns
among different ypes of organizations, by their recognition and ac-
ceplance of such coordination, and by the provision of ac -quate channels
fot communication and ¢~ peration among them. In addition, vperators
of scientific-and-technical-tnformation programs should incorporate into
thelr services on a continvous and systematic basis appropriate feedback
mechanisms and methods of performance evaluation and should con-
tinually explote the possibilities of establishing a closer relationship
between costs and the effectiveness of senvices. Unless ihere are palpable
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indications to the contrary, miarket rates that establish themselves for
services should be used as empirical guides to user nceds (though
sluggish user respunses to new services must be taken into considera-
tion). In many instances, sufficient assured support (from government
or private sources) should be provided (o permit necessary modifications
or innovations to be applied pomptly.

A third vitally important area is the impact of new techniques or
scientific-and-technical-oummunication programs and practices. New
information-handling technology offers the key to further promising
advences, but it also raises difficult problems. We expect coitinued
chaages, prebally major ones, in the near futare in many aspects of
~«ienlific and technical communication as a result of such new develop-
ments ar teshniques of incxpensive and rapid photoduplication (full-
scale and microforin). In the more diciant fuiure, the on-line use of
modern electronic computer systema 1n combination with more effec-
tive communication facilities holds great promise. These techriques cffer
opportunities to make information services more rzsponsive than ever
before to the needs of diverse groups of users. To realize this objective,
the management of such information programs and services should
foster imaginative innovatior:s and provide ample opportunities for the
exploration and testing of new procedures. Because of the complexity
of the problems {0 be solved and the need for experimental appro-ches
to many of hem, it is difficult to predict the forms thet new informa-
tion services will assume o: the times at which they will come into being,
1 many insianc>s, the development of new services should be gradual,
oftcn involving some parallelism with existing ones; the latter should not
be allowed to cease operation sefore the ability of new ones to replace
them has beea tested adequately.

B. ORGANIZATION OF AND SUBJECT AREAS TREATED
IN SATCOM RECOMMENDATIONS

In the following chapter, “The Recommendations Discussed,” our 55
sccommendations are presented in full, with accompanyirg discussion
1o indicate the rationale for and implications of ¢ach. The putpose of
this section is to sketch briefly the orpanization and general subject
matter of the recommendations. (A guide to the sATCOM tecommenda-
tions appears in Appendix C and summarizes the specific content of
each recommendation fot the reader who needs to locate particular
ones rapidly.)

e
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Since a chief objeciive cf saTcoM is to build upon and strengthen the
present pluralistic and deccntralized scientific-and-icchnical-commu-
aication complex by foste:ing jreater cooperation and coordination
among its diverse components, ovr first 11 recommendations in the
initial section of Chapter 3 deal with “Planning, Coordination, and
Leadership at the National Level.” F_remost among these recom-
mendations is one that calls for the c-eation of a broadiy representative
and high-prestige nongovernmental body o stimulate greater coordina-
tion among private intercste—both rot-for-profit and for-profit—and to
serve as a chaanel for their interaction with governmental policy-making
bodies (Recommendation Al), 'the propostd body would operate
within the structure of the National Academies where (a) maxinium
knowledge and expertise would be available (o it; (b) there would be
bioad representation of the organizations, groups, and individuals whose
efforts depend on and influence scientific and technical commuaication;
(c) the desired type of interaction with the federal government would
be facilitated; and (d} a tradition of diversifiea and intensive, invelve-
ment in scientific-and-techr.ical-communication activities exists. The pro-
posed organization would be a continuing one with a full-time profes-
stona! staff.

Four subscquent recommendations emphasize a philosophy of s.\ared
responsibility between the federal government and private for-ptofit
and not-for-profit organizations for the effective commuiication of
scientific and technical information. ‘Thes: recommendations (A2-AS)
define the relative roles of each of the.e types of organizations and in-
dicate specific areas of responsibility.

Looking beyond national boundaries, which signily Jittle in scientific
and technical communication, we next address a series of recommenda-
tions (A6-A9) to the principal types of international communication
activities: (a) direct arrangements detween so.ieties or government-
agency programs for sharisg the wotk and products of information set-
vices; (b) cooperative international research projects, such as the Inter-
national Geophysical Year and the Intemational Biological Program;
and (¢) efforts of international organizations to stimulate or develop
coop:ralive arrs ngements among nations that will facilitate tlie flow of
scientific and technical information.

1a the final two of the initial group of recommendatic.s, we deal with
two complex problem areas, copyright legislation ard the evolution
o} standards affecting scientific and techaical communication. Since, in
both instances, we feel that no rapid and easy solutions can be achieved,
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we suggest careful study and conlinuing attention to the developmeat
of appropriate and feasible arrangements (Recommendations A10 ard
All).

In a second group of 16 recommendations entitled “Consolidation and
Reprocessing—Services for the User,” we icok at the ever more diversi-
sied and speciaized demands for scientific and technical information
and the ways in which such demands can and must be met. First, review
and consolidation always have been among th: best means of facilitating
the effective use of information and, with the accelerating growth of
the existing body of information and data, must assume an even more
prominent role. Therefore, four recommendations (B1-B4) urge tec-
ognition and acceptunce of responsibilities for the consolidation of the
information generated in research and development, measures to increase
the sllocation of resources—both economic and intellectual—to this
funcion, and steps to enhance access to such consolidations.

Recommendations B5 through B9 deal with the provision of spe-
clalized services that will facilitate the practical application cf informa-
tion, especially in engincering, agricult-ve, and madicine. Hand-tailozed
setvices for groups of at least a thousand who share common informa-
tion needs ~an and must be provided. Such groups must be identified
and their needs clearly defined so that they can be served miore effectively.
In this aren, the private for-profit organizations have been especially
active, and their expurience and capabilities should be utilized to the
fullest. Such specialized services typicaily javolve the reprocessing ol
the products of basic abstractiiy and indexing services; therefore, funding
policies that will foster the ready availability of such information prod-
ucts for reprocessing are urgently required. We regard the stimulation
and expansion of reprocessing activities as the most important thrust
in making scientific and technical information eflective for those who
use it, anc! suggestions that will furtter this edort appear in Recom-
mendations B10 through B12,

Bven as access (0 reviews presents a problen), so too does access to
the basic abstracting and indexing services appropriate to the particular
needs of diverse user groups; Recommendation h13 Is addressed to this
problem. The largely unrealized potential of the information-analysis
centers (1aC's) in the provision of specialized services Is the subject
of Recommendation B14, and two final tecommendations treal manage-
ment problems which, though encountered in all forms and levels of
scientific and technical communication, are especially promiaent i
ptoviding highly user-oriented services. The development of adequate
and continuing feedback mechanisms to assure the relevance of services
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and increased recoguition of the need for substantial inatketing and
educational efforts to overcome the so-called “in a rut” and “line of
least resistance” behavior patterns of users faced with new and im-
proved sexvices are the concerns of the two concluding recommendations
in this section (Bi5 and B16).

The third group of 16 recommendations deals with “The Classical Ser-
vices” of basic abstracting and indexing, library functions, formal and
semiformal publications, and meetings. In line with the principles advo-
cated in the initial section with regard to the government and private-
sector roles in the communication of scientific and technical information,
we explicitly advocate management of discipline-wide basi. abstracting
and indexing services by appropriate scientific ead technical soviciies
and the management of other broad bibliographic services (e.g., title
listings and citation indexes) by commercial organizations, national
libraries, or societies, with support of these activities, when necessary,
by the government agencics to whose operations they are relevant (Rec-
ommendation C1). Three subsequent recommendations (C2-C4) sug-
gest measures that will enhance the effectiveness of oasic abstracting and
indexing services.

The cruclal role of libraries as nodes in a vast switching network is
an area of particular concem and Is the fozus of the recent report of
the National Advisory Commission on Libraiies (sce Chapter 3, Sec-
tion C, and Reference 121). We believe that pouring more and more
money indiscriminately into libraries will not solve their complex prob-
lems. Recommendation CS advocates a funding policy aimed at intro-
ducing: (a) a more realistic reflection of library costs into the conduct
of scienific and technological work; (b) a closer relationship between
costs and services; and (¢) more options of extra service for an extra
price. A subsequent recommendation (C6) focuses on education—both
education of users in relation to the existing array of library services
and training progtams that place greater emphasis on the operational
ar.alysis of library services. Such measures would help libraries to per-
form more effic! *ntly and effectively.

Seven recommendations (C7-C13) ate ditected to the organizations
and institutions that exetcise stewardship and control over primary
scientific and technical publications. The increasing volume and diversity
of primary communications raise special problems, particularly in the
area of pricing and funding. Difficulties underlying much of (he existing
conteuversy about the approptiate placement of financial responsibility
for the publication of new findings result from (a) the dependence of
the way of funding scientific and technical communication on the ways

(o)
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our nation funds education and research; and (b) the economics of
supply and demand relaling to scientific and technical communication,
which depart so far from the classical pattern that allowing the fate of
publications to rest entirely on the test of the marketplace frequently is
not feasible. Systematic study and analysis of the economics of formal
publications are required for the development of flexible and feasitie
funding and pricing policies (Recommendation C7). Further, in this
transitional stage when new and more-effective funding mechanisms have
yet to emerge, it is essential that sponsors of research and development
ocontinue to recognize their responsibilities for the dissemination of
results by observing the estatlished page-charge policy. This policy
oTers a logical division of responsibility between producer and consumer
ind has helped to stabilize the economic position of journals in the face
of fluctuations in input and subscriptions (Recommendation C8). Suc-
ceeding recommendations in this groap (C9-Ci3) suggest measures to
stimulate experimentation with new media and techalques of formal
publication (for example, with systems for the selective dissemination of
information) and efforts to enhance the effectiveness of formal meula.

Two recommendations pertaining to semiformal communication cen-
te: on (a) ensuring, insofar as is practicable, adequate bibliographic
control, so that such material can be identified and located; (b) aflording
general accessibility through storage in depositories; and (¢) limiting
distributicn to the extent necessary to protect formal, refereed publica-
tions. Measures to facilitate the use of technical reports with substantive
content also are suggested (Recommendations Ci4 and Ci85).

In the last recommendation of this group, we recognize the effective-
ness of meetings in providing current information and facilitating
productive informal interaction and urge a more innovative and forward-
looking approach to the planning and conduct of meetings by sponsor-
ing groups (Recommendation C16).

The fourth section deals with the major role of “Personal Informal Com-
munication” in the conduct of research and the application of scientific
and technical knowledge and describes some of the fectors that foster
widespread dependence on this type of information exchange. Pending
the conduct of studies that will clarify and provide more-comptehensive
data on the ways in which informal channels operate, we offer in this
area only two recommendations (D1 and D2), which are directed
toward facilitating the occurrence of informal interaction in certain
contexts,

Throughout the preceding groups of recommendations, the need for addi-
tional data and for experiments with new approaches and technologies
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appears and reappears. In a final section on “Studies, Research, and
Exp:riments,” ten recommendations inaicate the types of studies and
experiments most urgently needed and guidelines for their conduct.
High priority is accorded the initiation of comprehensive analyses of
and =xperiments on the functioning of different parts of the network of
scientific and technical communication as well as its over-all opera-
tion (Recommendation B1), Efforts to develop measures of the value
of information services and means of overcoming user apathy or resist-
ance in the face of new options and services should receive major
emphasis in such studies (Recommendation E2). Additionally, com-
parisons of various mcans of storage and transmission, and careful
consideration of their implications for information-handiing practices,
deserve special atteation (Recommendation E3).

The application of advanced technologies to the scientific-and-tech-
nica;-‘ommunication process presents multifaceted and challenging prob-
lems. Recommendations E4 through E9 suggest cignificant and much-
needed types of experiments involving (a) machine-aided indexing,
(b) evolutionary indexing of small, widely used, single-interest-area
files, (¢) development and evaluation of languages for describing the
formats of files and of other types of digital communication systems,
and (d) development of standard structures for each widely used
bibliographic documentary information element. The participation of
highly competent scientists, engineers, and practitioners in such experi-
ments is of vital importance; consequently, the responsibility of the
scientific and technical societies for encouraging this participation re-
ceives special emphasis (Recommendation B7).

Large-scale experiments that inv.ive large populations and the use
of advanced technologics are necessary for the fulfillment of increasingly
diverse needs; such experiments constitute exploratory development as
well as research. As a result, they require special provisions for planning
and funding—ptovisions that assure continuity by assigring responsi-
bility for the development of a unified program of critical experiments
to a siagle group and by adequately supporting this group (Recommen-
dation B10).

C. IMPLICATIONS FOR THE FUTURRE

Implicit in satcoMm's philosophy, and the recommendations that follow
from it, is recognition of the need for continuing change in the ways of
doing the work of science and technology. By calling upon scientists,
engineers, and practitioners to take a gicater personal role in the develop-
meat and use of their communication systems; by summoning adminis-
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trators of information systems, be they university officials, scientific and
technical society officers, corporation presidents, or government offi-
cials, to recognize the pervasive role of economics in scientific and
technical communication and to adapt or modify their policies and prac-
tices accordingly; and by presenting to policy planners new options in
organization and methodology, we are, in effect, seeking appropriate
changes in their values and behavior, and, ultimately, in the methodolo-
gies of science und technology.

Coroliary to this effort is the role of education. If such changes as we
are recommending are necessary to strengthen science and technology
—and we believe they arc—then efforts must be made ¢t all levels to
effect such changes. \We have refrained—wisely, we bs'eve, given the
comglicated nature of our own topic—froin making recommendations
ca the ‘uture course of scientific and technological education. We hope,
howevet, that those of our colleagues who are actively engaged in edu-
cating the next gencration of scientists, engineers, and practitioners will
find in this report stimuli for new approaches and ideas.
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The Recommendations Discussed

In the 55 recommendations presented in this chapter, we propose policies
and courses of action that we consider essential for the effective com-
munication of scientific and technical information. A brief discussion
accompanies each recommendation to telate it to the framework of basic
concepts developed in our survey and to indicate specific implications ot
applications. Subsequent chapters (4-10) offer detalled background
and supporting material (acquired principally during 1966, 1967, and
early 1968).

Our recommendations recognize and reflect the extraordinazy diversity
of our country’s information requirements and of the sclentific and
technical organizations that contribute to the development and mainte-
nance of information-exchange media and services. They deal with the
tnanagement, performance, and economics of the principal functions
demanded of this complex network of Interacting efforts and advocate
the adoption of certain principles and courses of action without, how-
ever, subjecting the activities of any particular organization to individual
criticism. We hope that the leadership of the major institutions engaged
in developing and operating information programs and ia marketing
their output will review these recommendations in their entirety. The
priority assigned by them to specific recommendations will vary, depend-
ing on the status of current efforts toward implementativn and on the
intellectual and material resources that can be mobilized.

The recommendations deal with problems in five general areas, The
first of these areas, which we have titled “Planning, Coordination, and
Leadership at the National Level,” has to do with those policies and
mechanisms for fostering effective communication that can be considered
national in scope, whether they pertain to the federal government, to
private organizations, ot to both. If such policies and mechanisms ate

19
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to evolve effectively, there must be provision for a continuing broad and
farsighted assessment of the activities of the government and of the for-
profit and not-for-profit private organizations. Also necessary are mecha-
nisms through which the various agencies and organizations involved in
scientific and technical communication can be given guidelines and incen-
tives for greater cooperation and can be stimulated to perccive and accept
their responsibilities. A second major problem is that of stimulating the al-
location of increased effort and support to the functions of reviewing, con-
solidating, and producing compilations of accruing information and
data, Policies and programs to further this objective and to encourage
the development and proliferation of access services meeting the re-
quirements of specific groups whose members have common professional
interests comprise the second grouping, “Consolidation and Reproces-
sing—Services for the User.” The so-called “Classical Services”—
including the information-exchange mechanisms of meetings; formal and
informal primary publications; the selection, acquisition, bibliographic
control, reference, storage, document-delivery, and other service func-
tions of libraries; and abstracting and indexing services—are the sub-
jects of the third set of recommendations, In view of the continuing rapid
growth of scientific and technical information, these recommendations
advocate steps for improving its documentation and effective diftusion as
it becomes part of the body of recorded contemporary knowledge. A
clearer understanding of the functions of “Personal Informal Communi-
cation,” so vital to the transmission and application of scientific and
technical information, and of its relationship to more-formal media, is
necessary to guide the development of measures that will foster its
occurrence and enhance its effectiveness. In the absence of sufficient in-
formation on the operation of informal interpersonal channels, we con-
fine our treatment of this topic to a brief discussion and to two recom-
mended policies to facilitate such interaction. In a final group of
recommendations, we recognize the pressing need for “‘Studies, Research,
and Experiments,” especially critical experiments involving large popula-
tions and large stores of information. Since the future development of
scientific and technical communication will depend to an increasing
extent on such experiments of operational scale, provision for their
planning, conduct, and support must be assured.

A. PLANNING, COORDINATION, AND LEADERSHIP AT THE
NATIONAL LEVEL

Today in the United States, scientific and technical communication ex-
hibits the characteristic heterogeneity of a system that evolved by fits

i e
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and starts through adaptations to locally perceived needs and oppor-
tunities. No master plan prepared by experts guided its evolution, nor
are our information services staffed by an organized body of such experts.
Instead, decisions have been made, and are still being made, at numerous
points and with a considerable degree of autonomy, often by leaders of
scizntific and technical societies who function as volunteers in the man-
ag. ment of information programs.

Though the performance of this heterogeneous aggregate of activities
has been criticized ¢n many counts, there is no evidence of critically in-
eff.cient operation or catastrophic failure. Nevertheless, with the neces-
sary and continued expansion of information services, scientific and
technical communication presents increasingly diverse problems, and
our ability to maintain high-quality services under such unstructured
coordination and leadership is frequently questioned. As long as it con-
tinues to function reasonably well, the present dispersed system of
decision-making is a source of great strength. Moreover, deeply
rooted principles and traditions of this country’s scientific and technical
community argue against placing scientific and technical communication
under centralized management. Therefore, rather than urging imme-
diate and radical change at the present time, we see the implementation
of recommendations directed toward more effective coordination, plan-
ning, and decentralized management as the best means of coping with
the growing and increasingly varied demands for scientific and technical
information.

As a prime objective, we urge that the initiative of individuals,
institutions, and organizations continue to be accorded substantial scope
in the development and operation of those scientific-and-technical-com-
munication services that they consider to be in their best interest.
Such information activities should b= designed and operated as indi-
vidual ard somewhat independent parts of a comprehensive network,
and, as a matter of policy or principle, no attempt should be made to
centralize them either physically or managerially. The conversion at
this time to a nationa! monolithic system, comprehensively planned,
developed, and operated, for recording, structuring, and distributing
scientific and technical information would be exceedingly costly and
would not ensure improved performance.*®

Economics and the increasing overlap of various disciplines even-

* Such a comprehensive system has been established in the Sovist Union for many
years. Subject to both the advantages and disadvantages of operation in a social
and economic system that is much more conducive to centsal planning than is
that of ihe United States, it appears in sum to have an operational effectiveness
and sophistication of methodology wefl behind our best disciplinary and
mission-oriented systems,
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tually must force greater cooperation, with a consequent decrease in
duplication of intellectual effort. It is vitally important that continued
efforts toward effective coordination and voluntary cooperation be
vigorously fostered. SATCOM was strongly impressed by the evidence
that currently existing mechanisms have not been sufficient to elicit the
required degree of cooperation among private not-for-profit and for-
profit organizations. Nor have the private organizations as a whole been
able to work closely enough, and to their mutual benefit, with federal
information services and systems. There is need for a body through
which private organizations can coordinate their interests and cooperate
with a similarly representative government group in formulating, and
fostering acceptance of, necessary new or modified national policy.

RZCOMMENDATION Al

We recommend the establishment of a Joint Commission on Scien-
tific and Technical Communication, responsible to the Councils of
the National Academy of Sciences and the National Academmy of
Engineering. This Commission should be conversant with activities in
scientific and technical information and should provide guidance useful
to public and private organizations in the development of more-effective
scientific and technical communication. The Commission should be
a group with as broad a representation as feasible of the major scientific
and technical communities and the principal kinds of organizations
engaged in related information-handling activities. It should be sup-
ported by a professional secretariat, The Commission should be
responsible for leading the private sector in the coordination of its
interests and programs and in the development of broad and farsighted
plans. It should also be responsible for working with appropriate
government groups in formulating needed national policies and pro-
grams and for gaining broad acceptance of them.

Several consideratious prompted the selection of the National Acad-
emy of Sciences (Nas) and the National Academy of Engineering
(NAE) as the opiimum location for the recommended Commission.
First, a major goal of this body will be to effect a closer coupling of the
development of the scientific-and-technical-communication network to
the pattern and requirements inherent in the development of science
and technology; therefore, the Commission should be placed where it
has ready access to the greatest competence and knowledge in regard
to science and technology. Second, no existing institution comes as
close as do the two Academies and the National Research Council to
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embracing the representative organizations, groups, and individuals
whose efforts depend on or influence the pattern of scientific and tech-
nical communication. Such broad representation is essential if the Com-
mission is to foster increased awareness of and participation in the
development of policies affecting scientific and technical communication
and to stimulate efforts toward implementation. Third, the type of
interaction with the federal government envisioned for the proposed
Commission is completely in accord with that which has characterized
the Academies from their inception and was, in fact, the principal rea-
son for their cceation, as reflected in their charters. Finally, the very
substantial and diversified involvement of the two Academies and the
National Research Council in scientific-and-technical-communication
activities is well recognized and of long standing (see Chapter 10, Sec-
tion D, for illustrative examples). Moreover, the charter of the National
Research Council specifically directs this body to assume certain re-
sponsibilities in scientific and technical communication (see Chapter 10,
Section C). Thus, it seems clear that the structure of the Academies
makes them the most effective location for the type of coordinating
Commissior: proposed, a Commission whose mission entails:

1. Serving the scientific and technical community as a foremost agency
in fostering coordination and in consolidating its interests in the handling
of scientific and technical information

2. Serving the government by providing representatively compre-
hensive and authoritative information and advice on the activities,
needs, and ideas of the scientific and technical community in this field

Among the possible alternatives considered by sAtcoM was that of
establishing a new federal agency or entrusting an existing one with
the responsibility to supervise and regulate the national aggregate of
scientific-and-technical-communication activities. We rejected this pos-
sibility because we did not believe that at the present time such a course
would produce gains sufficient to offset the decrease in effectiveness
likely to result if the participation of the scientific 2ud technical com-
munity ia the management of communication programs and services
were reduced, a view that was held also by the earlier Baker Panel
(see Chapter 8, Section B, and Reference 14). A second alternative
was that of creating an entirely new and independent nongovernmental
organization to take an active role in coordinating scientific-and-techni-
cal-communication activities; however, it appeared to us that no newly
created body outside the government could offer or soon achieve the
prestige, authority, and broad representation so vital to the performance
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of its intended function. We subscribe instead to a third alternative:
to locate the proposed coordinating body within the structure of an
existing organization—the one most nearly fulfilling the required condi-
tions for its successful operation and with whose traditions and objectives
it would be in comnplete accord.

In addition, we believe that the recommended Commission, working
in cooperation with an active Committee on Scientific and Technical
Information (cosaTI), which advises and assists the Federal Council
for Science and Technology (FcsT) in coordinating the government's
programs, would reflect the spirit, it not all administrative details, of
a recent recommendation made by the Science Ministers of the Or-
ganization for Bconomic Cooperation and Development (0Ecp). This
group urged each member country to establish a single high-level focus
for all national activities in scientific and technical communication.

In recommending such a Commission, sSATcoM emphatically is not
providing for its own continuation under a new name. We have inter-
preted our task as surveying the complex and evolving patterns of com-
munication and, on the basis of our findings, suggesting constructive
approaches to the future planning of information-transfer activities and
productive forms of interaction among the responsible groups involved.
Though we have discussed the directions in which certain trends are
leading us, and have expressed specific preferences for alternatives in
policy and action, we cannot forecast the probable broad outcomes even
within the next five years. The rate of change in information activities
is so rapid, and the interplay of private organizations among themselves
and with the federal govemment so complex, that even the broadest
issues require continuing attention. The major tasks of the proposed
Commission must go far beyond those undertaken by saTcoM. Meta-
phorically, one could say that we reconnoitered a complex landscape;
the Commission must supply the leadership necessary to get bridges
built, expenditures assigned, and a viable economy established.

There should be no protracted Liatus between the discharge of SATCOM
and the establishment of the Commission. To assure some degree of
continuity, several of our recommended policies and principles can
serve as sclected points of departure for on-going and future Commission
activities (see Chapter 10, Section A). Further, the Commission should
maintain and enlarge the relationships established by saTCOM with
the scientific, technical, and information-handling communities through
its group of some 200 Consulting Correspondents.
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THe ROLES AND RESPONSIBILITIES OF FEDERAL AND PRIVATE
ORGANIZATIONS IN THE PLANNING AND COORDINATION
OF SCIENTIFIC AND TEBCHNICAL COMMUNICATION

With regard to the present role of the federal government in the
planning and coordination of scientific and technical communication
at the national level, an understanding formalized in 1964 between
the President’s Special Assistant for Science and Technology and the
Director of the National Science Foundation (NSk) resulted in a clear
apportionment of responsibility for two major domains (see Reference
43). The Office of Science and Technology (0sT) was to “provide
leadership in effecting cooperation and coordiration among Federal
agencies with respect to their scientific and technical information ac-
tivities.” Such leadership would be exercised through the Federal Council
for Science and Technology, with the assistance and advice of its
Committee on Scientific and Technical Information. The responsibility
for “providing leadership in effecting cooperation and coordination
among non-Federal scientific and technical information services and
organizations toward the end of developing adequate systems for the
collection, organization, and dissemination of information’ was assigned
to the NSF. In the fulfillment of its assignment, the NS¥ supported the
development of more-effective information-handling systems in major
scientific and technical disciplines and provided for the widespread
dissemination of information on federal and nonfederal information
programs and ictivities. However, a federal agency could not fulfill,
among nonfederal organizations, a role comparable to that of COSATI
in relation to federal agencies. The need for a broaaly representative
nonfederal body to interact with private organizations and provide in-
formation on their communication requirements and capabilities was
recognized and led to the creation of SATCOM in the Nai'onal Academies
at the request, and with the support, of the Nsp. (See also Chapter 8,
Sections B and C.)

It is vital that the role of the goverrument znd private organizations
be mutually reinforcing, Therefore, it is important that, as a basic
philosophy of management of this country’s information programs, the
involvement of private organizations be encouraged by the government
to the maximum extent possible. Such encouragement should incinde
government financial support as warranted. As we emphasize later in
this section and in subsequent portions of this chapter (e.g., Sections
B and C), there are certain situations in which we feel that the not-for-
profit organizations should be the preferred instruments for fulfilling a
particular objective, In other instances, the for-profit organizations
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should be preferied. In any event, financial support pclicies should be
permissive and should not automatically preclude support for any
group.

In recent years, 2 number of studies and discussions have dealt with
proposed arrangements for the comprehensive planning and coordina-
tion of the complex network of scientific-and-technical-communication
activities. Foremost among these studies are the ones catalyzed by the
cosATI Task Group on National Systems, three of which deal with
national document-handling systems,*”#¢ abstracting and indexing ser-
vices,2®® and scientific and technical data-handling services.!*® In these
and other major planning efforts, the importance of establishing suitable
forms of cooperation between the operations of private organizations and
the federal government was recognized, but little consensus developed
with regard to the hierarchical level and scope of responsibility assigned
to private institutions, One approach entailed complete operational and
policy control by a new independent government agency; another con-
cept was that of a government-chartered private corporation, with a
board of directors drawn from both the government and private organi-
zations, This private corporation’s operating activities would be sup-
plemented by a governmental commission to establish and define policy.
(See Reference 37 or Reference 46 for a detailed review of various pro-
posed plans.) A more recent suggestion*®” involves the creation of a
quasi-governmental body, an NAs-NAE office, directed by a board com-
posed initially of cosAaTI and saTcoM members and funded through
congressional appropriation. Possibly, the plan which has stimulated
widest discussion is that of a governmental “capping” agency which
would delegate responsibility for information handling in various subject
areas to appropriate government agencies; the latter, in turn, could in-
teract and cooperate with private organizations in the development and
operation of needed information programs and services (see Reference
7.

At one time, the Task Group on National Systems advocated the trial
operation of the latter plan in four disciplines—agriculture, chemistry,
medicine, and nuclear science. This trial was to include a National Sys-
tems Planning Staff of modest size at th> White House l:vel tc coordinate,
monitor, and appraise the experiment. 3 ne mission-oricnted information
needs of the designaizd responsible agents were expected to give each
a major stake in at least a part of its assigned area. Information pro-
grams would operate as extensions of agency programs and would
include provision of services, research and development, and education
for use. '

The policies of the NSF re; -esent yet another approach to the sharing
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of responsibility for the management of scientific and technical com-
munication. Through incentives of support for not-for-profit borlies,
the NSF attempts to stimulate major disciplines to improve and strengthen
their scientific-and-technical-communication programs and thereby ful-
fill more effectively the infcrmation needs of these disciplines as well
as those of closely allied mission-oriented endeavors. Further, the Ns¥
facilitates the coordination of information activities through wide-scale
dissemination of information about nationul and international informa-
tion programs and projects of private and governmental organizations.*®

Since we believe that our pluralistic network of information activities
has many advantages and strengths, we subscribe to a philosophy of
shared responsibility between the government and not-for-profit and
for-profit private organizations in the management of scientific and tech-
nical communication as outlined in the following recommendation.

RECOMMENDATION A2

Effectiveness and economy demand a basic philosophy of shared re-
sponsibility between private organizations—those for profit and those
not for profit—and the federal government in the management of sci-
entific and technical information. In this sharing, the major scientific and
technical communities and organizations involved in major information-
handling activities should exercise leadership in improvement and
management, recognizing the place of their activities as part of a na-
tional aggregate of endeavor in which the government also plays a major
role. Equally, all government agencies should rely on organizations of
the relevant scientific, technical, and information-handling communi-
ties for @ major share in the management of the information services
required by agency missions and activities.

Implementing this recommendation and establishing the proposed Joint
Commission on Scientific and Technical Communication (Recommen-
dation A1) would provide the mechanisms necessary to guide the evolu-
tion of scientific-and-technical-communication programs in balanced
and flexible responsiveness to the requirements of both governmental
and private institutions. But these mechanisms must be supplemented
by a framework of supporting policies and principles.

Foremost among the required policies is one that clarifies and defines
the relative roles of the government and the private organizations.

* Unfortunately, the Nsp's very useful Scientific Information Notes was discon-
tinued in the recent economy move—an untimely step backward in a crisis
period for the information field.
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The federal government has many reasons for starting, expanding, #nd
supporting information programs, some of which are narrowly mission-
oriented and others so broad that they cover whole fields of science.
Few can be fully effective if conducted in a routine way; insight and
guidance from persons skilled in relevant fields of science and technology
and in the communication of information are nearly always necessary to
ensure the usefulness of these programs.

In the management of information progra:as, scientific and technical
societies, or jointly esiablished institutions of such societies, can fulfiil
three conditions essential to effective operation. The first is continuity;
erratic shifts of eniphasis with the drift of fashion and majur excursions
in annual budget are controlled in the interest of the long-term unfolding
of science. Second, many highly competent people, because of their
lively and devoted interest in the information services so essential to the
advancement ol their respective disciplines, are willing to assume re-
sponsibility for the professional quality of such services and to work
on a voluntary or pari-time basis. This point was emphasized in a 1958
report issued by a special panel of the President’s Science Advisory
Committee,’* and more recently a CosATI task group report®* also
referred to the ability of the scientific and technical societies to marshal
the best efforts of their members to their publication programs. Third,
when scientific and technical societies provide necessary information
services, operating as they inevitably must with government assistance,
their performance can be carefully monitored and assessed by the con-
tracting agency in the best interest of the public. Substantive expe..s on
the staff of a funding agency act as public advocates, ensuring that qual-
ity and responsiveness are intrinsic to the supported programs. When
the government provides such services itself, its substantive experts fre-
quently must function in an operating role, which may detract from or
obstruct their power of deliberate review in the interest of the public.

In regard to for-profit bodies, their responsiveness to user needs and
their sensitivity to the marketplace enables them in certain instances to
accomplish most effectively the objectives of the government,

* RECOMMENDATION A3

We recommend that, as a guiding principle, all government-sponsored
scientific-and-technical-informaiion programs directed in major part to
workers outside government service, or to workers in government whose
activities are similar to those outside, should be managed, in whole or
in part, by the appropriate societies or institutions jointly created by
such societies or by commercial organizations,
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In support of this principle, we recommend, in addition, that federal
agencies engaged in setting up and operating mission-vriented infor-
mation programs be guided by a government-wide policy, to be developed
by the Federal Council for Science and Technology, which directs
the use of and, if necessary, appropriate steps to upgrade or stimulate
the initiation of the privately operated basic information services which
could serve as component clements in such programs,

Three obvious exceptions to this guiding principle are the national
libraries (the Library of Congress, the National Library of Medicine,
and the National Agricultural Library). In addition, when an appro-
priate society or private body does not exist, a federal agency must
provide for the fulfillment of its information necds in other ways.
In such cases, private for-profit organizations often can supply valuable
assistance. Frequently, too, the federal agency can stimulate the organi-
zation of a society that not only will take an active part in developing
services to meet mission-oriented agency needs but also will serve the
emerging or evolving discipline more effectively. The establishment of
the American Institute of Aeronautics and Astronautics (a merger of
the American Rocket Society and the Institute of the Aerospace Sci-
ences), which was fostered by ths National Aeronautics and Space Ad-
ministration (NASA), exemplifies such an effort,

The fields of aerospace and geology provide illustrative instances
of shared responsibility between private organizations and the federal
government in the management of major scientific-and-technical-infor-
mation programs. In the former, NAsA provides access to relevant world-
wide technical report literature through Scientific and Technical Aero-
space Reports (STAR), which is managed by a commercial enterprise
under contract to Nasa. Complementing STAR’s coverage is Infernational
Aerospace Abstracts, operated by the American Institute of Aeronautics
and Astronautics, also under contract to NAsA, which covers the world’s
journal literature, books, and meeting papers in this field. In the case
of geology and the earth sciences, the United States Geological Survey
(uses) has afforded access to the technical report and journal literature
of North America, with the American Geological Institute (Ac1) as-
suming responsibility for coverage of relevant literature from other
parts of the world. Currently, the AG1 has accepted responsibility for
the preparation of an index (Bibliography and Index of Geology) that
consolidates all entries assembled by the UsGs and the Acl and that is
issued by the Geological Society of America in cooperation with the
AGL,



30 SCIENTIFIC AND TECHNICAL COMMUNICATION
RECOMMENDATION A4

In consonance with the above recommendation, we call on the Fed-
eral Council for Sclence and Technology to extend its 1961 policy
statement (NsF Press Release, NSF 61-147, October 25, 1961; Scientific
Information Notes, Vol. 3, No. 5, p. 1, 1961),* revising it to embrace
as integral to the sponsorship of research and development not only the
publication but also the processing of the information so generated for
access, consolidation, and use in education, training, and application.

As the size of the accumulating body of scientific and technical in-
formation and the variety of means and purposes for its communication
in:rease, publication no longer completes the job of making the resuits
available to the community for whose use they were acquired. The con-
solidation of information through critical review and evaluation, its
condensation for use in announcement, awareness, and access services,
and its preparation for storage in computer-managed structures providing
for search, retrieval, and selective dissemination—all these are as es-
sential to effective diffusion as is initial publication, (See also Recom-
mendations B2, B3, C1, C2, and pertinent discussion, Sections B and C
of this chapter.)

The operations of a nnmber of federal agencies present specialized
information-handling problems, the magniwude of which requires the
creation of highly structured and centrally managed mission-oriented
programs. Some of these agencies, such as the Atomic Energy Commis-
sion, the National Aeronautics and Space Administration, and the
Public Health Service, have statutorily assigned information functions
relating to their missions, Others, for example, the Department of De-
fense or certain agencies of the Department of Commerce, require broad
and diverse information programs in support of the numerous teams
and organizations with which they work. Because of their scope and the
resources they command, they exert a dominant influence on the evolving
patterns of scientific and technical communication. Progressively better
coordination of their activities is a vital task in the performance of which
CGSATI deserves all possible support from governmental as well as private
sources.

* The rcsT policy allows budgeting and payment of page charges under federal
research grants and contracts in accordance with four criteria: (a) work reported
is government supported; (b) charges are levied impartially on all papers pub-
lished by a journal; (c) payment is not a conditin of acceptance; and (d) jour-
nals operate on a not-for-profit basis.
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Of particular significance in this context are the slowly knitting, mas-
sive programs that have emerged in recent years to deal with such major
social concerns as natural resources, education, transportation, pollution,
and urban problems. For each of these, the role that science and tech-
nology ultimately will play still is evolving, and so, too, are the nature,
scope, and structure of the information programs that will be required.

RECOMMENDATION AS

We urge that the sponsors of major programs of research, analysis, and,
in particular, field experimentation in such contexts as resources manage-
ment, environmental control, transportation systems development, and
urban renewal consider it one of their central tasks to develop the
Information systems that their scope and impact require, Information-
management activities should receive focused attention at a high level,
assuring continuity and authority in their administration. Full use shou!d
be made of the institutions and pertinent resources in both the govern-
ment and private organizations under the policies and procedures we have
advocated.

The application of the policies and practices that we recommend for the
effective operation of scientific and technical communication is especially
important in this new range of national endeavors. The extent to which
we shall ultimately succeed in marshaling the full potential of science and
technology for such purposes as control of environment, husbandry of
natural resources, or planne.l modification of the urban community
pattern is difficult to foretell, but one thing is certain: This objective
will not be achieved without data bases and information systems that are
substantially more extensive than those that previously have supported
our major scientific and engineering ventures. Information of economic,
demographic, and sociological character, which in research contexts
would be considered the exclusive domain of the social sciences, must
now be available and used in complete integration with engineering, en-
vironmental, and geographic information.

INTERNATIONAL COOPERATION

The need for international cooperation in establishing and operating
scientific-and-technical-information services already is great and will
continue to grow. Knowledge has little to do with national boundaries,
and as the rapid expansion of knowledge demands more extensive and
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diversified information services, the waste entailed when each nation
provides a complete set of services for itself becomes more and more
inexcusable. We in the United States should recognize that our contribu-
tion to the world’s primary literature ias always been only a fraction of
the total, and that this fraction is decreasing as more of the world’s coun-
tries achieve high productivity. The need for cooperative efforts of inter-
national scope is apparent; the only quesiion is how best to effect such
cooperation.

The four recommendations that follow result from our survey of the
many and diverse endeavors to achieve international cooperation now
in progress and of the difficulties they so often encounter. Such en-
deavors, a number of which are described in Chapter 9, comprise three
broad categories:

1. Direct cooperative arrangements between information-handling pro-
grams of societies or groups in the same discipline or of equivalent
mission orientation (An example of discipline-oriented cooperation is
that of the Institute of Electrical and Electronics Engineers with the
London-based Institution of Electrical Engineers in the production of
Electrical and Electronics Abstracts. An example of mission-oriented
cooperative activities is the development of the International Nuclear In-
formation System in which the Atomic Energy Commission is an active
participant.)

2. Cooperative stewardship of the information resulting from large
international research programs, such as the Intemational Geophysical
Year

3. Internationally sponsored programs integrating the eflorts of many
countries in the solution of information-handling problemis and the de-
velopment of more-extensive information networks (An example is
the Committee on Data for Science and Technology, spoasored by the
International Council of Scientific Unions.)

Leadership in and support of our so-called national programs increas-
ingly involve concomitant responsibility for t:e development of more-
effective international scientific-and technical-communication systems.
Our recommendations emphasize this responsibility in relation to the
three types of endeavors described above.

RECOMMENDATION A6

The policy making groups of our scientific and technical socleties must
encourage tiie managers of their maior information services to develop

e e 1 . 5
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ways in which access and transfer activities can operate on a more
truly international basis through sharing the work as well as the products
across national boundaries.

Of particular importance in the development of direct cooperative ar-
rangements of international scope is the introduction of such considera-
tions during the early stages of planning new advanced information
programs and services. In every instance, maximal receptiveness to inter-
national partnership should be emphasized and suitable mechanisms
of cooperation developed. Further, there is great need for the significant
involvement of planners and managers of information programs in the
special problems of access faced by the developing countries. Such
involvement can best be achieved through direct professional contacts.

The federal govemnment has provided guidance and strong encourage-
ment to international arrangements effected by its various agencies
through a 1968 policy statement of the Federal Council for Science and
Technology,** which is discussed in detail in Chapter 9. The following
recommendation results from our recognition of a comparable, though
somewhat different, need for guidance and assistance from the federal
government with regard to the international aspects of nonfederal pro-
grams.

RECOMMENDATION A7

To minimize the delays and frustrations that so often beset professional
groups striving for international agreements, the appropriate agencies
of the federal government should explicitly acknowledge their responsi-
bility to encourage and, if necessary, officially assist such groups in their
efforis to set up cnd implement international agreements for sharing the
work and products of scientific-and-technical-information services. In
turn, professional organizations in the private sector should inform
appropriate government agencies of their international activities in scien-
tific and technical communication, inciuding the planning of international
meetings.

The federal agencies whose assistance will most often be tequired are
the Office of International Scientific and Technological Affairs of the
Department of State, the Office of Science and Technology, and the
Office of Science Informa.ion Service of the National Science Founda-
tion. Such assistance may take a variety of forms: e.g., issuance of United
States visas for visiting represeniatives of Fastern European information
activities, encouragement of measutes to facilitate the export of technical
information, ot provision of travel funds for American delegations.
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Past international research programs sometimes have not made ade-
quate provision for the storage and dissemination of the information
they have generated, or have done so only belatedly (see Chapler 9,
Section B). There should be an early effort to anticipate and identify
the requirements for special information programs, to determine their
scope and cost, to appraise the impact of the prograra output on exist-
ing informatic. activities, and to delermine whether the latter are
adequate for . = iew demands, need modification, or should be sup-
plemented by ad hoc activities. (Examples of new information activi-
ties generated by an international research program appear in the
discussion of the International Geophysical Year in Chapter 9.)

RECOMMENDATION A8

We recommend that, whenever any large international research program
is undertaken, the central management of the program provide, from the
earliest stages of planning, a special eflort addressed to the handling of
the information and data pertaining to and generated by the projected
research.

Programs of particular relevance to less-developed countries will require
special efforts to develop ways of making newly generated information
available to them In forms that will facilitate its most effective use.

Our final recommendation of this group on international communica-
tion deals with U.S. participation in information activities sponsored by
international organizations.

RECOMMENDATION A9

When federal agencies participate in internationally managed informa-
tion activities that touch areas of significant intcrest to nongovernmental
organizations or services, the federal government should ensure that the
U.S. delegations include knowledgeable representatives of the major
groups aflected.

Such action is important (a) to ensure proper regard for the legitimate
concerns of nongovernmental groups and (b) to provide for maximum
effectiveness, breadth of outlook, and technical expertise within Jhe
groups representing our country.

SPECIAL PrOBLEM AREAS OF NATIONAL CONCERN

The implications of copyright law and practice present a humbet of
lssues and problems at the national level for the development of informa-
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tion systems. The statutory basis of contemporary copyright practice
dates from 1909, and the law has undergon: no major revisions since
that time. Rapid advances in information-handling technology during
recent years have brought into increasingly sharp focus the often con-
flicting needs to provide for the free flow of information by every pos-
sible means, to assure authors recognition and, when applicable, ma-
terial returns for their effort, to protect the integrity and identity of
original lniellectual work, and to protect the equity of those who venture
resources to assure the availability of information. Major problem areas
relevant to scientific and technical communication are of three general
types (see Chapter 7, Section C, for further details):

1. Questions of copyright coverage for certain types of works, such as
critical or informative abstracts, computer programs, and documents
resulting from federally funded research ot educational programs

2. Questions related to exemptions of the use of copyrighted works
for certain limited purposes; e.g., the definition and interpretation of
the doclrine of fair use

3. Questions of the appropriate conditions and mechanisms for
compensating copyright holders in connection with on-demand docu-
ment services, computer transmission and display of information, and
new machine methods of establishing and maintaining library collections

Before the development of new statutory language for use in arbitrating
these various issues, SATCOM believes that thorough studies should be
conducted to obtain data on and evaluate experiences in the operation of
affecte ., infrrmation services. Legislation has been introduced that
would establish a National Commission on New Technological Uses of
Copyrighted Works (this Commission is not related to the Joint Com-
mission on Scientific and Technical Communication described and
discussed in Recommendation A1) to study and compile data on the
reproduction and use of copyrighted wotks In automatic systems and by
various forms of machine reptoduction.

RECOMMENDATION A10

SATCOM endorses the statu’ory establishment of a national commis-
sion to study and repoit on the impact of the new information-transfer
technologies on copyright principles. At the present intermediate stage in
the development of information-handling technology, only a flexible and
evaluative approach can provide an adequate basis for future legislation
that will best satisfy the needs for broad and rapid accessibility of infor-
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mation, maintenance of Incentives, and protection of investments in
copyrighted resources.

The Commission proposed in Senate Bill $.2216 wculd be chaired by the
Librarian of Congress and composed of members who represent the
Congress, authors and publishers, information users, and the general
public. Following its studies and analyses of the data collected, this Com-
mission would recommend legislative language and interpretive pro-
cedures to be incorporated into copyright law and practice. Our endorse-
ment is of the general concept of a commission to study copyright
problems; it does not cover this or any other relevant proposal in every
detail.

A second major problem area pertains to standardization and con-
vertibility. Margins of increased performance and reduced costs, afford-
ing greater opportunities for information service systems to adapt to
changing conditions, can be achieved through mechanisms that foster
broader utilizetion among information services of one another's tools
and products. Efforts toward standardization typically relate to this
problem area, yet outright standardization often may be inappropriate
or not feasible. A broader range of alternatives is needed to minimize
inadvertent incompatibilities and to avoid excessive duplication in the
effort of fitting the same information into different service structures.
New forms of conventions and agreements, in addition to the adopticn
of suitable standards, can help to reduce the seemingly arbitrary
multiplicity of procedures and products of the many organizations, sub-
systems, and components contributing to the structuring, transfer, and
use of scientific and technical information. The need for better standards
and their wider use is particularly important if operators of information
services are to take full advantage of modern computer-processing
methods.

The principal substantive problems of standardization that affect sci-
entific and technical communication are of concern to so many other
fields that we cannot expect to exert a dominant influence, but, in efforts
addressed to their resolution, it is important that the needs of scientific
and technical communication teceive adequate consideration. Beyond
essuring this consideration, sSATcoM and the proposed Commission (see
Recommendation A1) should devote their best eflorts to fostering de-
velopments that will enhance the compatibility and coherence of infor-
mation transfet and processing in this field, such as encouraging the
establishment of working groups that bring together leading activities,
especially in the large-scale computer handling of scientific and technical
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information, for joint consideration of questions concerning compati-
bility of equipment, programs, and data formats.

RECOMMENDATION Alli

Responsible to the Joint Commission proposed in Recommendation Al,
there should be a working group charged with keeping abreast of de-
velopments in standards that pertain to the transfer and processing of
scientific and technical information and with reporting to the Commis-
sion on: (a) the adequacy with which scientific-and-technical-communica-
tion activitles are represented; (b) the degree to which standards activi-
ties ore meeting the needs of this field; and (c) the foieseeable impact
of on-going standards activities on scientific and technical communica-
tion. Other working groups also should be created and assigned to prob-
lems relevant to the handling of sclentific and technical information,
such as the formulation and implementation of agreenents o enhance
software compalibility among organizations in the field.

Such working groups should have representatives from appropriate or-
ganlzations in both the government and private institutions—the network
of private, university, and national libraries, major government-agency
information programs, leading university programs, the principal ab-
stracting and indexing services, and commercial information enterprises.

In its concern with information transfer, scientific and technical com-
munication overlaps the over-all domain of communication where prob-
lems of equipment ar 1 procedural compatibility involving such technical
matters as byte size, character set, or transmission rate and mode ate te-
ceiving the systematic attention of established standards organizations.
However, the problems of securing interchangeability of certain widely
applicable computer programs and of many files of substantive informa-
tion have only recently become the targets of comparadble efforts. A
recent and encouraging development in this area was the formation of
the Joint Agreement Group (JAG) In mid-1968 (see Chapter S, Sec-
tion B) to foster agreement on definitions of data elements, structure
for tapes, and specifications for tape formats.

The task of fostering interchangeability requires accomplishments
ranging from a common file desctiption language to the coordinated
planning and design nf system programs to make the various information-
processing systems compatible with one another. The working group
proposed in Recommendation A1l should use the year 1973 as its target
date for accomplishing such interchangeability on a significant scale.
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B. CONSOLIDATION AND REPROCESSING—SERVICES FOR
THE USER

The history of scientific communication, as seen by the user, is one of
repeated innovation, with ever newer mechanisms connecting him to a
rapidly growing body of information. About three centuries ago the
progress of science became so rapid that waiting for the writing of books
w. s impractical, and the scientific journal emerged as a new mechanism
for announcing current advances. Some 150 years ago, the abstract
journal came into existence to meet the need for access to a rapidly
growing journal literature. And today the facility of the moderm computer
in selecting and sorting offers the possibility of another major step in
assisting users to acquire needed answers and insights.

If we could afford it, we would give each worker his own hand-tailored
information system, which would best accelerate the progress of all who
use science and technology. The special features of these individualized
systems would be most apparent in those media in which a user seeks first
for facts, ideas, and suggestions:

1. Consolidations of accumulated knowledge (articles reviewing re-
scarch progress in specific fields, critical compilations of numerical data,
state-of-the-art articles in the literature of practice, and the like)

2. Handbooks

3. Abstracting and indexing services

4, Library catalogs

The time when we can afford to supply hand-tailored access for an
individual or a very small group is not yet in sight; what is done about
this will depend on the efforts of the individual or s:.aail group concerned.
What can be done for groups of reasonable size-—a thousand or so—
Is a very different matter. It is both feasible and necessary to hand-tailor
access to information for what we shall call “need groups.” Because
science and technology cannot make progress when completely frag-
mented any more than they can without rather detailed specialization, a
need group cannot be an isolatable set of people. In the field of heat
teansfer, for example, we find one or two thousand people deeply in-
vulved in it on a continuing basis. Yet many others in related fields will
have less frequent but similar needs for access to heat-transfer informa-
tion and will belong from time to time to this “heat-transfer need group.”

The information service that supports such need groups occurs at a
level beyond primary (initial publication) and secondary (basic abstract.
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ing and indexing) communications; therefore, we shall call these special-
ized need-group services “third-level services” and refer to them as such
in subsequent portions of this chapter. The emergence of the third-level
need-group service is an inevitable consequence of the rapid growth of
knowledge, and, in its emphasis on “how to find” rather than on “what is
known,” it closely parallels the shift that has necessarily occurred in sci-
entific education.

How then do matters stand with each of the major component services
toward which a user is likely to turn? Scholarly consolidations of current
advances—articlcs reviewing research progress—almost by necessity
cover fields of limited scope; often they are of immediate and continuing
interest to far less than a thousand people (see Chapter 6, Section A).
However, since science and technology are not and cannot be tightly
compartmented, and since each worker, no matter how specialized,
must occasionally have access to knowledge in broader areas, the number
who eventually make use of such consolidations is much larger.

Of broader appeal are the survey articles that acoount for a sizable
fraction of the material commercially published by the technical press.
These articles typically employ less-technical language and are more
superficial in treatment than the scholarly reviews and tend to be strongly
practice-oriented. As a result, they command a wide market, which
suggests their usefulness in facilitating the transfer and application of
scientific information.

Critical collections of data (Chapter 6, Section A) have passed through
a dark age, but during the last few years the necessity of making them
less comprehensive, of hand-tailoring them for special-interest areas of
reasonabdle size to facilitate their use, has gained broader acceptance.

Handbooks typically have attempted to cover whole disciplines.
Today, there is growing difficulty in adequately covering entire disciplines
as well as an Incteasing need to supplement such compendia with
smaller reference sources more nearly hand-tailored to specific re-
qu.rements.

Abstracting and indexing services play an irreplaceable part in the
use of sclentific and technical information (see also Section C of this
chapter). These services Zeveloped In relation to broad disciplines, such
as chemistry or biology, and tended to cover only the scholarny joumnals,
a trend that recently has been followed by a pivlifetation of mote-
specialized services or by major efforts among the traditional services.
Some degree of coverage Is now provided in some disciplines (e.g.,
chemistry) for the wide vatiety of practice-oriented litetature, especially
patents and trade publications. The resulting general growth has brought
apparent disorder and difficulty, which we are beginning to recognize as
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the early stage of a major step in hand-tailoring information access for
our need groups. Rather than less of such growth, we must expect more,
both in numbers and in diversity, for the time has come when we badly
reed and are able to separate in our thinking and planning: (a) the basic
abstracting and indexing function, in which abstracts are obtained, as-
sembled, and indexed (often in great depth); and (b) the reprocessing
function, in which these collected abstracts are made available to need
groups in a number of diverse ways. The latter function may be as
simple as sorting out the abstracts associated with part of the field cov-
ered by a basic service, though even here pressures for modified
emphasis in the abstract and different schemes of organization and index-
ing are great. At an intermediate level, it might be necessary to combine
abstracts from a number of basic services; heat transfer, again a natural
example, would require information from mathemiatics, physics, chem-
istry, aerodynamics, and astronomy. At a deeper level—one not yet
attained—reprocessing might include a steady accumulation of com-
ments, observed relationships, and modified descriptions through which
the active members of a need group could keep their information in a
much more nearly consolidated state. For the near future, stimulating
and expanding reprocessing is the single most important thrust in
making scientific and technical information eflective for those who use it.
Library catalogs until recently have shown little evidence of hand-
tailoring. Current emphasis on special catalogs in book format and the
initiation of research directed toward effecting a better match of card
catalog information with user needs and research patterns '** are en-
couraging signs. But here, too, greater effort is necessary.

CONSOLIDATION

A singularly pervasive conclusion in regard to scientific and technical
communication is that the functions performed by critical reviews and
compilations—digesting, consolidating, simplifying, and repackaging for
specific categorles of users—are essential if information is to be used
effectively. Such endeavors, though necessary for research-front scientists,
are of particular importance to engineets and other practice-oriented
users concerned with applying contemporary knowledge to the provision
of better goods and services.

The broad range of requirements for critical reviews and data compi-
lations includes not only the need fot petiodic syntheses and compilations
of the accumulated literature in particulat scientific and technical fields
but also the nced to record systematically the results of tesearch-and-
development programs that generate new technologies, often without
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an accompanying body of published literature (e.g., research and de-
velopment aimed at the construction of prototype hardware and spon-
sored by mission-oriented agencies of the fedcral government, such as
the Depaitment of Defense, the Atomic Energy Commission, and the
National Aeronautics and Space Administration). In engineering, peri-
odic syntheses of progress are accomplished largely through articles in
technical journals published for private profit. Such articles typicall;
are easy to read and of limited scope. Representing another level of
consolidation are a wide variety of series of “Annual Reviews of . . "
or “Advances ia . . .,” in which strict delineation of the time interval
to be covered necessarily prevents deep synthesis. Least often en-
countered but among the most useful forms of consolidation are critical
and evaluative reviews that relate and clarify findings and their implica-
tions within a given field or establish relationships between fields (see
Chapter 6, Section A).

RECOMMENDATION Bl

Scientific and technical socteties must develop, propose, and assist in
implementing new and better ways to identify needs for critical reviews
and data compilations and to further efficient preparation of them. They
should also give greater emphasis to fostering awareness of the existence
of such reviews anong potential users and stimulating education in their
use,

Individual experts might be mobilized for reviews of particular dis-
ciplines, teams of experts could serve in larger areas, and systematic use
should be made of the numerous information-analysis centers now In
operation (see Chapter 6, Section B). Fiscal support and prestige must
provide the incentives: Coveted fellowships, possibly combined with
arrangements undet which royalties from published work accrue to the
author(s), might help to increase to a more nearly adequate level the
fraction of their time that scientists, engineers, and practitioners would
dedicate to this purpose. Additionally, assistance with the location and
excerpting of references, numerical calculations, the preparation of
graphs, and other mechanical tasks in the editing of manuscripts should
be provided.

RECOMMENDATION B2

Supporters of research and development should recogniie their responsi-
bility to provide for the preparation of ctitical reviews and data compila-
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tions. In most cases, this efJort will involve the investment of a larger
fraction of their resources in this activity than heretofore,

In addition, sponsors must recognize their more specific responsibilities
for consolidation.

RECOMMENDATION B3

Sponsors of mafjor programs of research and engineering experimentation,
such as those agencies of the federal government so engaged, must recog-
nize, as a matter of principle, that each such program has as a part of its
task the criticol filtering, reviewing, and consolidating of the publications
that it engendcrs and recording in a systematic manner the new fech-
nologies that result from it. It is mandatory that each major program
be evaluated to determine the level of synthesis and condensation of
the accumulating primary literature that is required. Appropriate steps
should be taken to carry out any indicated critical surveys.

‘The conduct of such critical reviews and consolidations on a continuing
basis should be suppoited through the allocation of funds that, as a
matter of policy, would be related to the total support assigned to re-
search and experimentation. In certain instances, the preparation of such
reviews could be an explicit contractual requirement for large-scale,
long-term projects. Additionally, special opportunities for appraisal and
consolidation occur when a major regrouping of our country’s scientific
and technical resources is necessary. The end of Woild War 11 provided
such an opportunity and stimulated the preparation of such reports as
the Radiation Laboratory Series, which summarized advances in elec-
tronic engincering during the war years. \When our involvement In
Vietnam draws to a close, the military agencies should consider the
preparation of similarly comprehensive surveys, which will critically
review what has accumulated in the way of classified or inadequately
reported information and make it generally available, if and when this
can be done safely and usefully.

The problem of access to reviews is critical and merits setrious attention
(see Chapter 6, Section A, for a description of this problem).

RECOMMENDATION B4

The Commission should determine what steps, such as a greater assembly
of reviews into seties or the development of indexes and guides, should

e e s
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be taken to foster easier and more-eflective access to the reviews ap-
propriate to a user’s specific need.

NEED-GROUP SERVICES

The scientific and technical societies, like so many of our political and
social institutions, face increasing feelings of alienation among a growing
number of their members. Together with significant pressures toward one
large unified society serving all scientists and technologists in each
discipline, the fceling is already rife in some disciplines that societies have
become too large and distant to be effective. Though it Is too early to
predict the results of these diverse pressures, one possibility deserves
attention. Sin.c scientific and technical communication is the central
purpose of the societies, a change in the user’s view of such communica-
tion could influence the organization of these societies. Possibly, a two-
level structure, attalned in very different ways in different disciplines,
will develop: Small societies, and divisions, professional groups, and
commiltees of larger ones, may exist in large measure 1o serve need
groups, while large societies and federations of swialler ones would
carry out tasks, such as basic abstracting and indexing, tiat require
greater size and scope 10 make them effective.

If the information requirements thai define nzed groups are (o be met,
both formal and informal organizations must rarticipate in meeting them.
The problems of doing this change radically as we move from research
through development to practice. Active researchers typically participate
effectively In organizations and interact with ti.ose working on similar
problems. Workers involved in development form a transitional group.
Those engaged in practice are least accustomed to such organizational
patticipation and interaction; consequently, the problems of mecting
their needs are greater and more puzaling. In the tecent report of the
Committee on Science and Public Policy (cospup) of the National
Academy of Sciences, Applied Science and Technological Progress,*
Harvey Brooks describes the information problem of the practice-
oriented scientist ot technologist as follows:

" . . the sclentists in a given area of work are much isss likely to know each
other or each other'’s wotk ia applied science than in basic science. This is panly
because of the fact that in technology the method nf communication is much
mote by personal conlact than by literature. Documentation, especially public
documentation, of new ideas, [y given much less attention by technologists
than by scientists. In tracing the history of innovation, ope is struck by the
frequency of reinvention of Ideas by different groups without knowledg~ of each
other's work.”
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This finding suggests that the scientific traditions of public documenta-
tion should be extended as far as possible into the literature oa applica-
tions of science—and that the extersion will not be easy.

A matter requiring special attention is the practical application of
inforraation used primarily by engineers, agriculturalists, physicians,
and other practitioners and less frequently or importantly by reszarch
scientists. Information programs designed to mcet these needs must be
fairly specific and, therefore, often re small and numerous. Many that
can be lucratively operated are run by commercial groups, but a number
of requirements have not been met. Additionally, industrial concerns
often provide practice-oriented information programs to meet their own
needs (Chapter 6, Section C).

In attempting to fulfill the needs relevant to the practical application
of information, we must remember that much of this kind of information
resides in the research literature as well as in various technical publica-
tions and patents. Another body of useful information that is less ceces-
sible is produced by commercial concerns. Convenient access to and
reprocessing and repackaging of these various kinds of technical infor-
mation are sorely needed,

RECOMMENDATION B5

Each society or association, the memb2rship of which includes many per-
sons concerned with practice, especially in engineering, medicine, and
agriculture, should increase substantially its attention to information
programs that will:

1. Ensure that access, awareness, and appraisal services comparable
to those supplied for the body of research literature are provided also
for publications of particular interest to the practitioner, such as text-
books, monographs, handbooks, manuals, patents, trade journal publica-
tions, company reports, catalogs, specifications, and standards

2. Stimulate the production of critical reviews and surveys of con-
temporary fields of knowledge, the condensation being focused on par-
ticular comains of application of interest to the practitioner and adapted
to his needs

3. Identify types of data banks, including diverse types such as
Sweet's Catalog, the Chemical Compound Registry (of Chen.ical Ab-
Stracts Service), and the Thermophysical Properties Research Center at
Purdue, which need to be established in a field; establish or foster the
creation of required data banks; and provide an indexed inventory for
existing ones that describes coverage and conditions of access

4. Meet the needs resulting from requirements of continued education
to keep practitioners in its ficld up to date
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Since many of the services enumerated in this recommendation tradi-
tionally have been handled by for-profit organizations, scientific and
technical societies should take the initiative in encouraging these vrganiza-
tions to undertake them. In instances in which it is clear that such
services will not be available frm for-profit organizations, then societics
should undertake them directly.

Many of the smaller need groups, with the exception of those served by
small societies, feel particularly the lack of specialized services. We need
to create organizational structures that will foster the initiation and
development of services for such groups.

RECOMMENDATION B6

Each larger scientific or technical society or association should assist
and encourage its natural subdisciplinary groups to organize for ond
initiate the conduct of appropriate need-group services.

Leadership in obtaining specialized services and in the management of
repackaging, updating, and annotating current bibliographic files and
their associated literature very frequently will have to rest with sub-
disciplinary groups. In engineering, for example, estimates suggest 200
such groups, with varying degrees of overlap, whose efforts, if mcbilized
toward these ends, could greatly enhance the development and provision
of such services.

A salient point with regard to need-group services is that informa-
tion must be transferred in usable form, which is not the same as simply
disseminating documents. The information must be recast into the
language of tiie professional community through such 1nedia as brochures,
specifications, performance and characteristics compitations, standards,
and handbooks. Often, it also must be conveyed personally if effective
transfer is to take place (see Chapter 4, Section A), And here the tradi-
tions and institutions of the individual professions must determine the
most suitable arrangements.

In agriculture, for example, the information activitics of the Depart-
ment of Agricilture, centered on the National Agricultural Library,
work closely with the Extension Service and the County Agents System
to reach the researcher, business manager, and individual farmer, each in
his own terms. In engincering, the State Technical Services Program,*®
recently established by the Department of Commerce, explores ways and
means of filling a major gap (see Chapter 6, Section C); others remain
unattended.

In medicine, there are several ways in which a highly motivated practi-
tioner may get the information he needs to keep up with advances and to
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assist him in meeting specific problems of diagnosis, trcatment, prognosis,
and technique. Specisl jourrals, books, manvals, and brochures addressed
to his nzeds cxist; nor have medical libraries overlooked his needs.
Hospitals, through their various conferences and professional meetings,
serve as focal points for continuing education, and medical schools and
professional organizations offer postgraduate courses. A program that
serves the purpose of education is the Self-Assessment Test for Physi-
cians, spousored by the American College of Physicians, now available
to afl physicians, However, most of the recasting of information for
the general practitioner use still is left to commercial organizations, and
m»7st of the personal dissemination, to the detail men of pharmaceutical
firms. We suggest a re-evaluation of physicians’ information needs in this
period of technological advance to take better advantage of modern
techuiques of information handling.

Especially in areas of development and practice, third-level informa-
tion systems (i.e., specialized services beyond the primary and secondary
levels) pose many detailed problems for which we have no answers. [t is
far easier to say what such an information system ought to do than to say
how to do it. Once more, as an iilustration, we consider a group of spe-
cialist; in heat transfer, the AsMe-AIChe* Heat Transfer Committes,
which holds annual technical meetings. The generation of an information
file that would serve the members of this group would enhance the trans-
fer and application of information frozn disciplines such as physics, chem-
istry, aerodynamics, and astronomy. Further, it would greatly assist those
just beginning work in this specialized area. Abstracts and bibliographic
aids to past literature, including reports an current catalogs of equip-
ment, would be compiled, annotated, organized, and maintained by a
group of interested and competent individuals from the Heat Transfer
Commiittee. The structure of the file, definition of terms, and selection of
peripheral subjects could be made jointly by practitioners expert in the
field covered and experts in system design and use, Once established,
such a system would be continually and iteratively updated through the
use of field profiles filed with the discipline-oriented secondary services
and through continuing interaction and annotation by the individuals
who use the system. Thus, the information system on bheat transfer could
be developed to serve 2,000 to 3,000 individuals.

Only through the provision of such service will the individual be able
to cope with the ever-growing body of knowledge and use the new tech-
nologies effectively. The breadth of activity within a field, frcm practice

* American Society of Mechanical Engineers and American Institute of Chemical
Engineers,
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to pure research—in nniversities, industry, or government—depends
upon having the entire range of information in it available to the student
and neophyte as well as to the active professional long identified with it.
(See Chapter 6, Section D, for a more detailed discussion of the scope
and potential of need-group services.)

Learning how to operate such services most effectively will require
the best efforts of all concerned, as will the relatively difficult task of
communicating one group’s experiences to thc many other parallel

groups.

RECOMMENDATION B7

While need-group information services eventually should be supported
through their users, experimental and developmental stages will re-
quire funds. A wide variety of sponsors, including private foundations,
the NSF, and mission-oriented government agencles, should provide
suppori for these early stages.

RECOMMENDATION BS

As experience in the operation of need-group information services de-
velops, a suitable organization, perhaps the American Society for In-
formation Science,* should scek support as required from private and
government sources for a program that, through publications, workshops,
and meetings, will advance know-how and general understanding of the
design and operation of such services.

The vital importance of developments in this area for scientific and
technical communication during the next decade or two cannot be over-
emphasized. They present difficult new problems that undoubtedly will
be with us for some time to come (see Chapter 6, Sections C, D, and E).

RECOMMINDATION B9

The Cosimission (proposed in Recommendation A1} should aid in the
growth of appropriate need-group information services. It will need to
do thiz in a varlety of ways.

STIMULATION OF REPROCESSING

In developing information services for need groups we must be careful
to separate a near future in the next decade, ucing tested tools, from a

* Formerly the American Documentation Institute,
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more distant future when still newer tools would provide even more effec-
tive services, Today we can: (a) sort out abstracts, especially if available
in machine-readable form; (b) rearrange and merge selected abstracts;
and (¢) reproduce copies of the results in readable form, cither on paper
or in micicform. The carly information services for need groups will have
to take such an approach for both technological and econoraic reascns.
Consequently, immediate attention should be given to making abstracts
and associated indexing information readily available for reprocessing,
which, in turn, requires special attention to low cost and machine
readability.

In the far feture, so attractive yet so dotted with techanological and
economic question marks, this paper or film approach would be replaced
by conversational, cn-line access to computer-mediated files. The pos-
sibilities of on-going file modification alone (see Reccinmendation E6
and associated discussion in the final section of this chapter) are ex-
tremely attractive. Ar the motivation to seek out and use available in-
formation continues to increase, work habits and patterns of acquiring
information will change and lead to still greater modifications and further
advances,

The immediate task in expanding the implementation of need-group
information services is to stimulate the reprocessing of abstracts ana
associated indexing information prepared by the basic abstracting and
indexing services. The most effective way to do so would be to restructure
the support of abstracting services, providing sufficient funds from the
sponsors of research—governmental or nongovernmental—to nearly
cover the input costs of the basic services. If this were done, these
services could make their abstracts (and index entries) available for re-
processii:g at output costs (actual runoff custs or the nearest equivalent
thereto) without endangering their solvency (see Section (C of this chap-
ter; Chapter 5, Section C; and Chapter 6, Section D), It is important to
move toward such a situation, but it would be unrealistic to ignore the
major barriers that stand in the way, not the least of which is the develop-
ment of feasible international agreements and arrangementis,

RECOMMENDATION B10

Those socleties and agencles concerned with the conduct and support of
abstracting services should scek actively to identify difficulties, find solu-
tions, and take the initiative in proposing und testing arrangements
through which au increasing contribution by ihe sponsors of researck to
the input costs of the basic abstracting services can make transfer for
reprocessing financially pussible at approximately output costs.

o
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In the interim, the responsibility not only to encourage but to make real
a diversified and healthy growth of reprocessing must rest on those or-
ganizations now conducting the basic. abstracting services.

RECOMMENDATION Bl1l

Each basic abstracting service riust take active responsibility, as part
of its obligation to sclence, for the launching of diverse and useful re-
processing efforts and for helping to ensure, by the provision of infor-
mation and education, effective use of the resuliing products.

As the situation evolves toward adequate author-1eferee—editor abstract-
ing and more nearly adequate sponsor-of-research support for input
costs, the opportunities for assuning responsibility in reprocessing will
spread.

RECOMMENDATION B12

Not only muajor socleties and federations of societies, but smaller societies
and divisions within larger ones, should begin now to prepare for the day
when provision for adequate broadly used reprocessing of access in-
formation Is one of their major responsibilities, both to their members
and to the future of the fields of science and technolozy they represent.
The aid of commercial services should be actively sought for the fullest
development of useful information reprocessing.

Access 1o BASIC SERvICES

Need-group information services, even those based on simpie reprocess-
ing of abstracts and associated indexing information, will not spring into
being at once. For a long time many workers will have to rely on the
basic services, while all workers probably will do so when seeking in-
formation outside their areas of specialization.

Indexing and abstracting services have developed in a wide vaiiety
of patterns. The Guide to the World's Indexing and Abstracting Services
in Science and Technology lists over 1,800 such services, but it is of
limited value to the seeker who wishes to find either a service available
in his library system that covers his area of search reasonably well or a
collection of services that will give him almost exhaustive coverage.
Frequently, all that keeps the user from complete bewilderment is his
ignorance of what is available. We badly need a tool, or tools, that will




50 SCIENTIFIC AND TECHNICAL COMMUNICATION

provide guidance tn users of diverse backgrounds and with varying
requirements for completeness of coverage.

A well-structured index to the indexing and abstracting services, pos-
sibly incerporating a classification scheme, could be valuable. Similarly,
subject entries in library catalogs 1night play an important role in guiding
users to the most appropriate secondary services, This whole area de-
serves careful attention, initially in a working conference, Iater through
the development of tools and techniques. Research may be required
as an intermediate step.

RECOMMENDATION B13

The National Federation of Science Abstracting and Indexing Services
and an appropriate library group or groups, perhaps the Assoclation of
Research Librarles, should organize jointly—if necessary with support
from the Couricil of Library Resources and/or the NSF—a working con-
ference with broad participation for the purpose of exploring means of
facilitating the guidance of all library users in their choice of the indexing
and abstracting serviccs appropriate to specific information searches.

INFORMATION ANALYSIS CENTERS

A potentially useful tool for the transfer of scientific and ‘cchnical
information exists in the information analysis centers (Chapter 6, Sec-
tion B). Such centers, usually serving specific fields in which large
amounts of data exist and require critical evaluation, consist of one or
mere active specialists who (a) systematically collect. index, and store
information in a field; (b) analyze and evaluate this informatioa; and
{c) make it available in a form and language keyed to the needs of
specific groups of users, Over 100 such centers are sponsored by the
federal government, usually in connection with mission-oriented pro-
grams; a number of others operate under private or local sponsorship.
The larger centers are capable of preparing critical reviews of topics in
their areas of operation or of assisting the preparation of reviews by
specialists from other institutions, The potential benefits of expanding
the number and scope of informaticn analysis centers were emphasized in
the 1963 report of the President’s Science Advisory Committee ¥*°:
“Ultimately we believe the specialized center will become the accepted
retailer of information.” While present experience seems to limit the
intellectual and economic viability of such centers to certain rather
specific fields, it is clear that their potential is still far from fully exploited.
The pricing of services provided by the centers requires careful con-
sideration to ensure both economic viability and wide use.
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RECOMMENDATION B14

The Commission (proposed in Recommendation A1) should assist in
the identification of major injormation analysis centers that are operating
in particular subject areas and have the capability of offering services
fulfilling need-group requirements in these areas. Further, the Com-
mission should stimulate and aid in the exploration of ways in which
such services can be made more widely available.

MANAGEMENT CONSIDERATIONS

Certain problems of management arise in relation to all forms of sci-
entific and technical communication—initial publication, Lasic abstract-
ing and indexing, and need-group services, We discuss them in this
section of the report because their importance increases as the services
involved become more specialized and user-oriented.

RECOMMENDATION B15

All agencies which either operate or sponsor the operation of major
sclentific-and-technical-information programs should take steps to in-
corporate into their services on a continuous and systematic basis some
appropriate method of performance evaluation. Provision should be
made for using su:ch evaluation measurements as a basis for modification
and improvement ¢f the services.

Most present informaticn systems, particularly libraries, suer from
inadequate feedback mechanisms, Typically, they lack a sufficient degree
of “statistical quality control.” The usual nteusures of econoric viability
often are inapplicable because of the lack of any visible relationship
between the cost of providing a service and the price paid by a user. In
most cases, however, implementation of reasonable and practical mea-
sures of quality control, usually based on sampling the end product or
services offered, need not awa't further research in order to provide
useful results. Information services operated by for-profit organizations
typically are highly sensilive to users’ needs and employ effective
methods for marketing their products aad services. Feedback contcols
and market sensitivities should be employed more widely Ly the not-for-
profit information services.

In a number of disciplines, responsibic staff members of informa-
tion services operated by societies maintain a booth at the national meet-
ings of these societies to discuss problems with users. Staff members also
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hold open forums to discuss or explain new services and solicit construc-
tive criticism of their products and cervices. Most information services
have advisory boards of expert consultants and also hire professional
groups to make perindic user studies and surveys. Additionally, members
of the operating staffe meet regularly to discuss methods for improving
their information services. Many other methods are used, and should be;
obtaining critical feedback and keeping services tuned to user needs is a
continnous process, and its importance cannot be vveremphasized.

Each formal link ir the information-transfer process must function
effectively and convey /nformation to the next link to assure efficient
communication; therefore, prospective users must be made aware of the
existence of the component information products and services if the
process is to operate smoothly and usefully. Fostering such awareness
is the marketing function. No matter how gocd information is, the ad-
vantages of having created it are lost or greatly reduc~d unless this
miarketing function receives sufficient attention.

RECOMMENDATION B16

It should be recognized that one of the legitimate and vital aspects of the
process of creating and disseminating informaticn is marketing the out-
put; therefore, organizaticns that are involved in developing and dis-
seminating information products should use the most effective and ap-
propriate marketing techniques available.

Basic policies for handling the disseminatiou of scientific and technical
informatinn, particularly in the relevant societies, usually are formulated
by members of the scientific and techuical community who, for the most
part, have rejected the view that information must be markeied. The
general belief is that, if the information is valvable, the pecple for whom
it is intended will find it. In fact, there is little basis for such a belief.

In the commercial publishing world one obvious test of the success of
any information product is vlack ink on the profit-and-loss vtatement.
The size of the profit very frequently is directly proportional to the in-
genuity and intensity of the markcting effort, which typically is part of
an over-all plan developed prior to the actual creation of an information
product, with an appreciable part of the publishing budget assigned to it,
perhaps 20 percent to 30 percent of the anticipated revenues. The mar-
keting effort also involves & coordinated program of publicity in the form
of advertising and direct mail and, where the anticipated revenue is
sufficiently large, a sales staff,

Twn categories of information responsibility m:y well emerge—whole-
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saling and retailing. And these two functions may be handled Ly two
different kinds of orgarizations, according to their capabilities. For
example, scientific and technical societics and federsl informaiion ser-
vices might focus their cfforts on wholesaling informiation, while sub-
disciplinary groups and, wherevar appropriate, commercial organizations
might handle the rctailing function.

C. THE CLASSICAL SERVICES

The consolidation ard reprocessing activities strongly advocated in the
preceding scotion Jepend on and originate in the classica’ ..ormation
services, which include:

1. Basic abstracting and indexiug services

2. Selection, acquisition, bibliographic control, reference, housing,
document delivery, and other service functions of libraries

3. Formal and semiformal publication of scientific information (in
monographs, journal articles, patents, reports, and the like)

4, Informal information-cxchange functions of meetings

The operation, furding, and improvement of these basic services pose a
number of problems for the effective communication of scientific and
technical information.

BASIC ABSTRACTING AND INDEXING SERVICES

The rapid expansion of research and development during the postwar
decades led to uncoordinated growth in the number and variety of
media and techniques providing awareness of and access to tie primary
scientific and technical literature. Consequently, the basic abstracting
and indexing services present a complex and confusing picture. They
urgently require « clearer rwtionale of operation and sounder funding
arrangewnents.

In contrast to primary communication, there is no mechanism through
which resources available for the operation of secondary information
services are coupled directly to over-all expenditures on science and
technology (see Chapter 5, Section C). In an effort to effect such a
coupling, the American Institute of Physics recently experimented with
extending the page-charge policy to include partial support for abstract-
ing and indexing; this was accomplished by levying a $10 charge per
article in addition to page charges (Chapter 4, Section B). As yet, how-
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ever, no widely accepted or generally feasible plan has emerged, =nd
no comprehensive policy with regard to funding has been established.

The ready suggestion of letting this mechanism be supplied by the
forces of the marketplace ignores the highly anomalous supply and de-
mand economics of information services, For many of tha present sys-
tems, there are no options of “cxtra service for extra price,” while
others are operated by the government in the fulfillment of statutorily
assigned missions, with nccess provided, if at all, either as a privilege
at no charge or at a nominal price. In regard to demand, the mounting
costs, especially of the major abstracting and indexing services, have
all but driven out the individual subscribers and are heginning to make
inroads on the smaller institutional subscribers,

The impediments to the establishment of a bona fide marketplace
for secondary information services have contributed to expanding the
direct operation of such services by the government. In view of the
general miissiun orientation of the government, the scientific and tech-
nical community perceives this treand as po*entially jeopardizing the com-
munity's control of discipline-oriented services and gearing what should
be 2 long-term, stable, and orderly evolution to the vagaries of federal
budgets.

In part, the difficulty in develeping satisfactory mechanisms for fed-
eral support of basic abstracting and indexing services may result froa
some of the inherent differences between primary aad secondary coni-
municetions, Ideully, cfficient production of abstracts should be done
but once-—at least for a single broad field of coverage and a single
langcage of abstractiiig—and the auther should have no choice as to the
basic abstracting journal that will cover a particular paper. Research is
under way to deiermine the extent to which abstracts prepared by dif-
ferent services are equivalent with respect to their representational
capacity, and Jata giving some indication of the adequacy of abstracts
prepared under one orientation for persons of other orientations should
be available soon. A second difference is that while U.S, primary publica-
tions rieed cover only this country's research (though it may benefit our
couatry to do somewhat more), atstracting in English must cover the
worldwide literatute in one unit it it is to serve the United States
etfectively.

In seeking new ways to support abstracting and indexing services and
to finprove existing suppott mechanisms, special care is required to ea-
sure the btoad usefulness of the prodict and maxmum responsiveness
to the progress of science and tectnolcgy. Two issues are of major
importanve in this context:
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1. Sensitivity of management, particularly in regard to scope of
coverage and adequacy of abstracting and indexing
2. Availability of abstracts for purposes of reprocessing and re-

packaging

Sensitivity of management depends largely on who manages. Private
for-profit organizations are most sensitive to the felt wants of users as
reflected in willingaess to subscribe; however, they probably would give
less attention to the progress of the science as a whole and preparation
for progress in the future than would scientific and technical societies
(or federations of these societies) to whom such considetations are of
major importance. These societies also are sensitive to the felt wants of
users, although usually less so than the private, for-profit publishers. As
a result, we have concluded (see Recommendations A3 and A4 of this
chapter) that both short- and long-term interests will be served best it
the basic preparation and assembly of abstracts Is significantly supported
by federal grants, but managed, in the case of discipline-wide services
covering broad fields of science and technology, by an appropriate so-
ciety or federation of societies. However, there may be instances in
which for-profit publishers are the desired managers of an abstracting
service. Such possibilities should be compatible with the enunciation of
federal suppert policies.

Mecbanisms of federal support should be such that they make re-
processing and repackaging of abstracts easy and frequent. The need
for collections of abstracts selected to meet the requirements of special-
ized groups daily becomes more ciitical and $0, also, does the need for
collections of abstracts that cut across two, three, or suveral broad fields
of sclence, Ti:e scope of such boundary-crossing needs varies from tech-
nolngical fields of modest size, such as heat transfer (which involves
mathematics, physics, chemistry, astronomy, and teveral branches of
engineering), to nuclear science ot biomedicine. Many fields need much
more effective abstract coverage by selection, whicli can be obtained
economically only by repackaging. The duality between mission- and
discipline-oriented setvices, emphasized in the Weinberg Report,''¢ is a
major reason for the increasing need for reprocessing and repackaging;
lnceeasing speclalization, in both misslons and disciplines, is equally
impottant.

The tasks of abstracting and indexing are of vital importance in
asswring that all important information contained in otiginal manusctipis
enters the information-transfer system and In serving as a foundation for
the generation of specialized services. The distinctive characteristics of
these basic functions are threefold, First, the production of new abstracts
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and the correction and completion of old ones are still demanding and
challenging intellectual tasks, although the use of author-referec—¢ditor-
produced abstracts is increasing and eventually may become the source
of virtually all abstracts. Second, indexing in depth, as practiced by the
best abstracting services, requires qualified personnel with expertise and
insight in the fields relevant to the processed information—not only for
the indexing of individual absiracts but for the reshaping of index
structures in accordance with the growth and internal restructuring of
the fields concerned. Major abstracting efforts often spend as much on
indexing as on abstracting, however, the prestige and remureration
associated with this task generally are riot commensurate with the key
role it plays in scientific-and-technical-communication services. Third,
abstracting and indexing can be handled best in no larger units than
such broad fie!ds as chemistry or aerospace, principally because of the
structure of science and technology and the intellectual demands inherent
In the tasks of abstracting and indexing. On the other hand, difficulties
with gaps and duplication increase rapidly if the scope of coverage of
individual services becomes too nartow.

The basic discipline-wide acvess services are not the only ones that we
have trday or will need badly tomorrow. Title listings (some with index-
ing of moderate depth) and citation indexes are sazaples of other very
useful access services. Such services differ in nature and scope fiom hasic
abstracting and indexing and need not be managed ia the seme way.
Private for-profit organizations, with their sensitiviti>s to user needs, and
the pational libraries, with their responsibilities and ties to the library
world, do and should continue to play important roles in developing and
providing them.

RECOMMENDATION Cl

The depar'ments and agencies of the federal government should fund
the literature-access services that are r.-2ded for the eflective utilization
of the knowledge resulting from the research and technical activities that
they sponsor. In doing so. they should ensure, to the grealest reactical
degree:

1. Managenient of basic discipl'ne-wide abstracting and indexing by
the appropriate scientific and technical societies or federations thereof,
though the use of for-profit services in special cases should not be pre-
cuded

2. Management of other broad bibliographic services (e.g., title listings
or citation indexes) by private for-profit organizations, national libraries,
or sociclies

et e



|

The Recommendations Discussed 57

The conduct of major access activities within the federal goveroment,
the national libraries aside, should be regarded as a transient phenome-
non, provided adequate nongovernmental capabilities can be developed.

RECOMMENDATION C2

The sclentific and technlcal societies should play their responsible part
in ths basic abstracting process, forming federations where appropriate,
learning to increase timeliness where necessary, and treating reprocess-
ing and repackaging of their material by others as rormal and desirable.
(See also Recommendation B10.)

The use of primary literature inevitably will be mediated to an increasing
extent by secondary information concerning the content and velevance
of the accumulating documents; therefore, it Is important to facilitate the
prompt and cogent entry of primary information into the bacic secondary
service structures,

RECOMMENDATION C3

Editors of primary publications should make it a general policy that each
item submitted for publication ke accompanied by an author-prepared
docurazntation unit, which will undergo «ditorial and referee review to
ensure its adequacy.

The trend in scientific-and-techuical-information programs is toward
increasing integration of primary and secondary services, with the ob-
jective of publishing and oflering for subscription both primary docu-
ments and appropriate secondary information about them--all pro-
duced and disseminated by a series of efficiently coordinated operations.
‘The purpose of our recommendation |s to further this trend. The required
documentation unit should include bibliographic data, alds for recover-
ing index terms and primary data, and an abstract.

Implementation of this recominendation will present difficulties, such
as oblaining uniform observance and cooperation and learning to cope
with ths diverse sources that feed into majot setvices. Special ptoblems
involve:

1. Publications on the border of the professional literature and foreign
sources of input to the majot abstracting and indexing services. Though
the inclusion of the former is impottant, there may be practical obstacles
and po patticular motivation to achieve cooperation.
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2. Economics. How will the costs incurred in preparing and diting
such documentation units be covered? What rules of equity shall govern
their use if the publications of which they are a part are copyrighteu?
What should the attitude be in regard to the formation of service organi-
zations to undertake the preparation of documentation units for smaller
journals?

3. The relative efficiency of documentation specialists as corapared
with subject specialists in preparing documentation units, The most
difficult and important aspects of preparation are to ensure that the
documentation unit adequately represents the content of the parent
document and that itis srror-free.

In order to enhance the usefulness and uniformity of the documenta-
tion units prepared as part of primaiy publications, ..titors of journals
published by organizations that nzither operate nor are directly affiliated
wiih the operation of a secondary irformation service program should
be provided with the assistance, as required, of an associate with access-
rervice expertise who caan establish the policy and monitor the practice
of documentation-unit preparation at the source.

RECOMMENDATION C4

The National Federation of Science Abstracting and Indexing Services
should seek sur~ort for the development and promulgation of guidelines
to be followed by editors and publishers of primary information in spect-
{ying the required documentation units.

National organizations, such as the Engineers Joint Council and the
American Institute of Physics, as well as the Abstracting Board of the
International Council of Scientific Unions, have promulgated guidelines
for the preparation of docnmentation units; however, their lack of uni-
formity has limited their voluntary adoption. By eliminating some of
the more obvious and frequent incompatibilitics, the recommended
guideiines should remove a major obstacle to the acceptance of the
documentation-unit concept. Further, the National Fedetation of Science
Abstracting and Indexing Services should enlist the coopetation of ex-
petienced editors and the principal editors’ councils in this endeavor as
a step toward increasing broad acceptance.

Because a multiplicity of basic tervices will want to employ such
documentation units, many compatisons among the leading information
programs and their potential standardizations will be necessary. In
Section B of this chapter, we advocate certain studies of machine index-
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ing and standardization in the secondary information field to meet this
need.

LiBRARY FUNCTIONS

The role of libraries, particularly research libraiies and special libraries,
is central in the process of sommunicating scientific and technical infor-
mation. The great research libraries stcre and make accessible primary
scientific and technical journals as well as secondary publications (ab-
stracts and lndexes that constitute the means of finding articles according
to author, title, or subject), and cven guides to these secondary services.
They maintain bibliographic control, custody, and a delivery system for
enormous collections of monographs and journals and provide a rich
variety of reference books and services. They act in many respects as
nodes in a switching network that makes available information from
other sources (see Chapter 6, Section'B). Through many thousands of
speclal libraries in various types of corporations and institutions, a muld-
plicity of highly specialized mission-oricnted services are provided.
Though the role that libraries play is crucial, the tradition of informal
person-to-person communication as a way of keeping up with what s
taking place in a scientific speclalty Is strong, and very often the ser-
vices of libraries are bypassed through unwillingness to put up with
slower and more cumbersome procedures or through ignotance of their
avallabitity.

A3 the backlog of knowledge accumulates, and scientific communica-
tion therefore becomes more and mote complex, it is clear that many
traditional practices will become increasingly unresponsive. Two main
lines of attack on the problem are clearly indicated: First, library ser-
vices should be improved, and second, scientists should become more
famitiar with the various types of information setvices that are provided.

The push-button libeary of the future—a vast store of machine-
recorded data interrogated in a rapidly responsive on-line interactive
system and suppotied by a great communication network—will eventu-
ally come about in some form cr, in fact, in a vaiiety of forms. It is not
our purpose to prognosticate the detailed nature o1 the rate of develop-
ment of such systems but to attempt to point cut at least some of the
crucial charges of an Institutional, organizational, and philosophic
nature that must be brought about in oeder to create the kind of eaviron-
ment within which technological innovation and the evoludionary im.
ptovement of libraties can Acurish.

If the application of modem technology seems to lag in libraries as
compared with othet areas, ‘t s because the scope of the problem is
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immense, and more particularly, because our society and its institutions
are not effectively organized for a direct aitack on the broad systems-
planning problems that ie at the heart of the matter. The large research
libraries, ia particular, face serious problems which cut across institu-
tional bou.rdaries. None of them can hope to be fully self-sufficient even
for the relatively limited comamunity of scientists and scholars which it
serves; instead, each must rely heavily on national bibliographic services
and on the cooperative use of information resovrces with other libraries.
The same is true, but even more strongly of course, for the smaller
college and research libraries.

Simply to say that more money must be poured indiscriminacly into
libraries is not enough, for without the proper guidelines and a reason-
able Jegree of over-all planning on a nationwide basis, the need for funds
could become a bottomless pit. A deep reappraisal of the method of
funding library services should be made. The possibilities of a closer tie
between obtaining library services and paying for them should be care-
fully explored. Even assuming some base level of “free' library service,
if users had the option of extra service for an extra price, the test of the
marketplace might provide valuable guidaace on " = optimal allocation
of library resources toward the most valuable services, Very often, how-
ever, user response to new, even good, servi~es Is characteristically slow;
therefore, a greater marketing effort must be n.ounted. Probably scien-
tists and scholars are tlow to acquaint themselves with existing li-
brary and information services simply because society tends to reward
originality rather than thorough literature searching. Yet, it is hard fo
believe that this state of affuirs will continue when it becomes widely
apparent that much rediscovery of what is already known is taking
place. Though the process may be slow and cumbersome, it secms clear
that a readjustment of the habits of the scientific community is neces-
sary. A different balance must be struck between the allocation of time
for original reseacch and the time spent searching, assimilating, review-
ing, and consolidating the literature,

In view of this obligation of the scientific community, it is iinperative
that libeary services be made much more responsive. There are few
limits to what can be done, given adequate resources. However, the
burgeoning federal support of the scientific and technical research of
the last iwo decades has not been matched with sufficient suppott of the
ibrary and information services that are necessary to ensute eflective
coinmru.aication of the results of scientific research.

The following racommendations are addressed to these shortcomings
and offer hope of cteating an eavironmeat in which there is large scope
for private for-profit and not-for-ptofit initiative, innovation, and the
applicatioa of new technology.
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RECOMMENDATION C5

More support should be provided for library services in colleges, univer-
sitles, and other institutions with substantial educational and research
programs in science and engineering. This should be done principally in
two ways:

1. Through direct grants by the National Sclence Foundation, and
other granting agencies where appropriate, for the strengthening of
research-library services, with emphasis on start-up costs for innovaiive
services

2. Through provision in e various research grants to these institu-
tions, whatever the graniing agency, of adequate funds specifically for
library and information services, preferably provided in such a way that
researchers can exercise discretion in the use of these funds for services
that they find most valuable

The intent of this recommendation is to bring about a more realistic
reflection of litrary costs in the conduct of scientific and technical
research, a closer reiationship between costs and services, and more
options for the user of “extra scrvice at a ptice.” We emphasize the term
library services, since such services may and usvally should cut acrcss
institutional lines anc invoive the concept of networks and the coopcrative
use of library resources. It is presumptive that the iastitutions miost
deserving of support are those that most adequately plan and analyze
library operations in terms of cost, effectiveness, and optimum allocation
of resources with other institutions. However, in small colleges and uni-
versities, ¢éven the conventiopal resources of current journals and ah-
stracling and indexing services often are seriously deficient, and we
cannot uncritically assume that improvement is to be brought abcut only
by the sharing of resources.

The program suggested in the first part of Recommendation C5
might be structured and administered in a mannet similar to the NsF's
progran in computer facilities for universities and, in many instances,
should be coordinated with the lattee,

RECOMMENDATION C6

The U S. Office of Education should support a broad program in library
education (in addition to or as parc (/15 vresent program undsr Title il
B of the Higher Educationn Act), wii'« oo, ¥ nll ‘niion to the following
objertives:
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1. The training of more students in systems analysis, systems plan-
ning, and operational analysis of libraries and library services

2. The trainiag cf all students as well as faculty (throughout their
college careers if feasible) in the use of the increasingly complex array
of exisiing library and information services

Marketing of library services should begin with better efforts to make
the use of such services an integral part of the education process. Support
of this recommended program may imply in many cases the support of
libeary services essentially as educational laboratories for ¢ . smaller
colleges and universities, which may not have research programs ex-
tensive enough to justify library support under Recommendation C3.

The mechanism of formula grants by geographic districts, based on
the number of graduates from eligible undergraduate institutions, may
prove apptopriate here. Arrangzments should include the use of ap-
propriate reimbursement for such services,

COMMENTS ON THE REPORT OF THE NATICNAL ADVISORY COMMISSION
o). VIBRARIES

The Nutional Advisory Commission on Libraries was directed (a) to
study and appralse the role of libraries *“as resources fo: scholarly
pursuits, as centers for the dissemination of knowledge, ond as com-
ponents of the evolving national information systems”'"; (b) to ap-
praise institutional poiicies and prectices affecting the use of librarics;
(¢) to appraise library funding; and (d) to develep recorr '~ ong
for action. The recent repoit of the National Advisory Co ui. s, a en
Libraries *** makes a series of five recommendations, the has’  im»ort
of which is compatible with the recommendations of sarcoM. \Vhile
it is not our purpose to offer either critique or oves-all endorsement
of their repott, the following quotations from it are so much in harmony
with our thinking that we invite special attention to these points, First:

The Commission believes that libraries ate both essential and major elernents ia
providing resources for schofarship in afmost all ficlds of knowledge, in serving
as centers for the dissemination of knowledge, and in serving as components in
the evolving natiooal information syster s, The library role in theie matters iy
fa fact %0 critical that the Commission  clieves that libiarles sening these pur-
poses must be significantly strengthened. s increased strength will tequite a
vately ¢ different approaches and tech. < es: Federal support, long-range
planning, and bettar coordination Arc ] Msger: requirements.

In their common recognition of the wi'r ~tance of what 54 Lua has
called need groups, it is clear that both satcuM and the National Ad-
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visory Commission have the common objective of maximizing and
taking advantage of the strength of diversity in the pluralistic system
of library and information services presently existing in the nation:

No monolithic Federal or other centralized administrative countrol seems either
feasible or desirable. There will have to be many different kinds of information
systems and working relationships among a varety of institutions if we are (o
provide effective access to relevant information for our society. New systems,
roles, and relationships are likely to emerge at very different rates of speed in
response to widely varying user needs.

Further, to ensure responsiveness of services and to fulfill user needs
effectively:

It follows . . . that paturally evolving systems that clearly serve the needs of
users should be given support in their own right at this time, No one can per-
ceive the final mature of communications and information-exchange networks,
nor Lhe quality of a nationa! information system—with a single exception. The
exception Is that such a systam wili finally be made up of a large number of
highly specialized individual components, eaca one of which should be designed
10 serve the needs of a defined user group,

Finally, the nced for increased iibrary support to reflect the increasing
demands of federally sponsored research also is brought out clearty.

The {acrease in research conducted by universities and sponsored by IFederal and
Stale agencies, corporaifons, and foundations has made demands vpon university
libraries that have not been satisfied by either the gronth of library collecticns or
stafls. All agencies of povernment, foundations, industries, and other organiza.
tions that subsidize reseaich by contracts, grants-in-ald, fellowships, and other
means should be made aware of the greatly augmented burden on the library
thal their grants and subventions commonly entail. This should *e taken into
account in the planniog of grants and programs. Continuity of such funding {s
eritically impottant.

Among the five recommendations resuiting from the Nationel Ad-
visory Commission’s exstensive studies, analyses, and deliberations is
cne that calls for the establishment of a National Commission on LI-
braries and Information Science, to be established by the Cengress and
focated within the Office of the Sccrelary of Health, Ed::c tion, and
Welfate. Such a Commission would serve as a continuing fcu.. .1 planning
agency and as a means of developing and implementing new poticies
and libeary services to meet the nation’s needs. This Commission would
advise the fedetal government and other institutions on library and
irformativn needs, would coaduct studies, and recommend legislation
to strensthen the nation’s libe.ty anc information services.

We do not feel that the Commission ptoposed by the National Ad-
visory Commission conflicts with our Recommendation Al, which
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advocates the creation of a Joint Commission on Scientific and Technical
Communication responsible to the Councils of the National Academy
of Sclences and the National Academy of Engineering. Rather, we
believe that these two proposed bodies could complement and supple-
ment each other's efforts to cope with a vast and multifaceted array
of problems. The important role that the libraries of the future will
play as components in national information systems and networks
suggests that, if the proposed Natinnal Commission on Libraries and
Information Science comes into being, it could provide valuable input
to the SATCOM-propused Joint Commission on Scientific and Technical
Communication, which, in turn, frequently could aid and assist the
efforts of the former. We believe that the philosophies of satcom and
the National Advisory Commission are much the same; however, we
believe that those aspects of the information problem that traascend
the library problem can be best handled by the mechanisms we propose,
and that there is ample nced and scope for the efforts of both the
proposed Commissions.

ForMAL PubLICATION

The stewardship and control of formal and informal primary communi-
cations exerciscd by the professional community of scientists, engineers,
and practitioners, together with the scientific and technical publishing
houses, constitute thelr foremost contribution to the efleciive utilization
of such information. Therefore, the recommendations incli:ded in this
and the following section are addressed to the organizations and institu-
tions through which stewardship and control are effected.

"Ihe growth in volume and diversity of primaty scientific litetature, the
distribution of producers of information throughout the scientific and
technical c.-amunity, and the relative roles of individual items in the
over-all stream of publications have been ex’ensively analyzed in recent
years and have yiclded data on such majore trends as:

1. The growing difference between the rate at which an active field
of inquiry advances and the rate at which any individual scientist can
contribute to its advance

2. The shrinking fraction of the world’s total publications contributed
by any oae of the currently leading nations, ot any of the preseat large
centers of scientific and technical activity, and the increasing concern
of these naticns and centers with keeping abreast of the scieatific and
technical literature
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3. 'The increasing volume of li‘erature that need not and probably
will not be read again

4. The rising cost to the scientific and technical community of the
entire publication effort

Since publication costs have constituted a perennial problem, especially
for the not-for-profit scientific and technical organizations, a variety
of economic mechanisms have been devised to meet thece cosis and
have resulted in a complex pattern of interdependencies. During the last
few years, the allcwance of page charges under government contracts
and grants (Chapter 4, Section E) helped to alleviate the problem,
but inexorably growing requirements and the introduction of modern
technology ure subjecting the fiscal bases of publication progrems to
new and serious stress.

The discussion accompanying the next seven recommendations relates
to the need for thorough study of the economics of formal publications
and further illuminates Recommendation C7, which is placed first for
emphasis.

RECOMMENDATION C7

We recognize the need for systematic analysis and study of the economic
aspects of formal scientific and technical publications over the next
five to ten years. Such a study should examine the income returned
to such pubiications from their principal markets—users, authors, and
the public-~together with trends in cost factors and the impact of new
technologies, to serve as a basis for the development of flexible funding
and pricing policles, which, in a changing environment, should be
responsive to the needs of each interested party without being unduly
responsive to any.

A few questions highlight the need for such a study. For example, how
and to what extent should users ard authors contribute to the revenues
of a publication venture that is of service to both? How are the revenues
detived from advertisements used in support of scientific and techni.al
society publications, and how should they be figured in assessing the
fiscal load to be carried by genctators and users? At what level and in
what form is public subsidy of such publication warranted?

The striking postwar growth of both established publishing houses and
newly launched commercial enterprises in scientific and technical publi-
catica shows that under good management a wide range of primary
communications can be provided with profit. Morcover, commercial
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publishers are making significant progress in extending the range of
services offered on the open market. Yct, the demand for technical
publications can be fully met only by the complementary efforts of
activities that are funded and function in the public interest.

In their role as publishers, scientific and technical societies must
realize that publishing is “big business” and requires the taut manage-
ment which commercial publishers have learned to give it. 4 number
of current developments are radically changing whatever equilibrium
former procedures and policies afforded, and their impact on the
economics of journal publication must be assessed. Major examples are:

1. The demand for the option of selective dissemination of separates
to individual subcribers and the concomitant requirement, primarily
among institutions, for the traditional service of full subscription

2. The develojment and use of reprographic techniques, allowed
under present interpretations of the doctrine of fair use, to supplement
primary distribution

3. The changing balance between editorial and setup costs (cost
of the first copy) and subsequent runoff and distribution costs resulting
from the changing volume and structure of the market

4, The possibility of dividing publication of a paper between letter-
press and microform—that is, a condensed version some 20 percent
of the original length in the former, with the remaining 80 percent
available in microform

During the present transitional stage, and consistent with the belief
that research and development are not complete until the results are
made available, we urge that sponsors of such efforts continue to
recognize their responsibility for the dissemination of results.

RECOMMENDATION C8

It must remain the established policy for governmental or private
sponsors of research to provide, as an item inseparable from the cost
of such research, funds for an appropriate part of the publication
process; therefore, we strongly advocate the continuance, as a matter
of policy, of the provision of funds by sponsors of research and de-
velopment for page charges—i.e., payments reqiested by journals from
contributors and normally approximately covering the editorial and
setup costs of the publication process.

Conflicting views exist on the proper division of financial responsibility
for the essential task of publishing new findings. Two principal causes
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of controversy are: (a) the economics of supply and demand in scientific
and technical publication, which depart so far from the classical pattern
that it is unrealistic to let the entire fate of publication hang on the test
of the marketplace through complete user support; and (b) the inevitable
dependence of the ways of funding scientific and technical commutica-
tion on the manner in which our nation funds education and research
in general. A logical division of responsibility between producer and
consumer is to let the producer’s task include all that is necessary
to provide a truly free-market option for each consumer. The page-
charge practice (described in greater detail in Chapter 4, Scction E;
see also Chapter 3, Section C) does this and affords the related advan-
tage of stabilizing the economic position of the journal with respect to
fluctuations in input or in subscriptions, (Lack of funds for page charges
has no adverse effect on publication of a paper, since payment is volun-
tary.) We feel that funds for publication of new results should be
provided not only in research-and-development grants but also in fellow-
ships and traineeships that support new research.

The page-charge concept, though greatly strengthened by the 1961
FCsT policy % allowing government support of page charges for in-house
and contractual work, is still far from universally employed and con-
tinues to en-ounter opposition. Critics point out that abuses are possible
and, in fact, occur. On the other hand, some journals are in serious
finarcial difficulty as a result of decisions to cease honoring page charges,
payment of which always has been voluntary. Future changes in con-
ditions under which primary publications operate may require modifi-
cation of this policy; the study proposed in Recommendation C7
should provide the basis for such modifications.

The so-called copying revolution has implications relevant to the
page-charge issue. Publishers of primary journals fulfill two very dif-
ferent functions: (a) attracting, reviewing, correcting, editing, and
issuing valuable material in reasonably attractive, reproducible form;
(b) running off and distributing reproduced copies. Prior to page
charges, the return on the second function had to bear the costs of both.
We now face a dilemma regarding the extent to which there shall be
free competition between publisher and copying machine in performing
the second function. Such competition would tend to lower costs and
afford greater flexibility of services, but without the development of
mechanisms that function in the same way as page charges to support
the first function, such competition would destroy the economic viability
of primary publications. Though this problem is becoming increasingly
serious, specific recommendations must await the results of the study
advocated in Recommendation C7.

Formal media traditionally have fulfilled a broad range of functions,
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including the announcement of new results, provision of current and
general awareness, and creation of the archival record. In short, they
have provided for the orderly communication of scientil.c and technical
information, assuring to the user technical quality, timeliness, and
permanent accessibility, and to the author, rewards commensurate
with his service. These media include the journals, proceedings, and
transactions of the scientific and technical societies, currently estimated
as numbering more than 30,000; a menograph and technical report
literature conservatively estimated at two million titles; a growing patent
literature; and finally, an increasing number of nontextual records of
primary information, such as computer media and audiovisual records.
Today, formal publications face several difficult problems. First, the
time scale of advance in many fields has contracted to the point at which
the usual delay between submission of a paper and its publication makes
inroads on the interest in reading it. Sccond, the proliferation and un-
controlled dissemination of unrefereed semiformal publications (Chapter
4, Section D) renders much that appears in formal media redundant.
Finally, any attempt to ses a substantial fraction of the primary litera-
ture that is of interest floods the prospective reader with a mass of
irrelevant and useless material.

RECOMMENDATION C9

Scientific and technical organizatioiis and other publishers must make
a systematic effort to improve the quality und timeliness of formal publi-
cations, Lag times in publication of as much as a year must be con-
sidered intolerable. We believe that at present competently refereed
publication is nearly alvays possible in six months or less, and that
advancing lechnology will make further time reductions feasible.

Some major journals, by utilizing new methods and technologies to the
fullest, have reduced the time beiween submission and publication of a
manuscript to approximately three months. Frequently, however, the
principal cause for excessive delays stems from the backlog that a
journal has built up rather than from the editorial and production chain,

Shifting some of the load of research-front communication to semi-
formal publications should facilitate the maintenance of higher standards
in formal media. Additionally, measures should be instituted to cope
with such abuses as publishing nearly identical material in several places,
a practive fostered by the pressure for publication exerted on scientists,
engineers, and practitioners by their employing institutions, The pre-
dominant need is for greater differentiation of services with appropriate
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gradations in price. We advocate the development of new Kkinds of
media and the exploration of alternative subscription arrangements in
order to £uve, 1espectively, surh diffccent purpose: J. rapid announce-
ment and scholarly complete precentations, and such diffrent categories
of customers as individual and institutional subscribess,

RECOMMENDATION C10

Major scientific and technical socleties (if not already doing so) should
experiment with:

1. A journal for brief, referced, and promptly published papers
(letter journal), with Issue period and publication lag not exceeding
o} ¢ month

<. Organized reprinting, from a group of journals covering either
a narrow area or a group of cognate fields, of selected papers recognized
as most outstanding

The Physical Review Letters f the American Physical Society is a most
successful venture of the first kind. More recently Pergamon Press has
established a nuiaber of similar journals in several nf the most active
fields of the physic:l and engineering sciences.

In disciplines in which much of the techaical report literetize is not
submitted for formal publication, societies might consider establishing
a periodical that reprints the best of these technica! reports. Such an
effort would be one way of giving the second concept described in Rec-
ommendation C10 a trial and of fostering greater familiarity with and
use of the technical report literature.

Scientific and technical societies also could perform a valuable and
much-needed service by facilitating informal interpersonal communica-
tion within and between disciplines.

RECOMMENDATION Cl1

Scientific and technical societies should recognize the need for publishing
information that facilitates informal scientific and technical communica-
tion in their fields (sometimes referred to as meta information). Infor-
mation on “who is doing what and where” can appear in newsletters,
as supplements to substantive journals, or as separate publications. This
support of interpersonal and intraorganizational communication should
be but one cpproach in a continuing program to facilitate information
exchange.
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News organs that supply informal.on abcut the inception of and current
developments in major research projects in a field and provide timely
information on conferences and meetings have been forad most useful
in this context (e.g., Physics Today and Ci.emical and Engineering
News), This activity fails in the delicate area btween scientific infor-
mation and scientific intelligence; the degicc to which it is useful,
fezsible, and appropriate and the choice of the most suitable media
to employ depend on sensitive editoriai jndgment and must be left
to the control of each individual discipline.

Two technical developments offer major oppor’anities for effecting
th kinds of changes in the traditional patlerns of disseminating scieatific
and technical infurmation that we consider n¢ cessarr: (a) the processing
of information by high-specd computers, and (1Y) the increasingly
fl..ible, rapid, and inexpensive methods of recording and siproducing
graphic material. Increasingly sophisticated forms of texts aud figures
can be handled by computer controlled photocomposition, and the
ready reproduction of offprints and separates in full-scalr or microform
versions affords comparable capabilities in the distribution of copy.
Of particular importance in this context is the systematic use of computes
processes for the purpase of matching availabt'e documents ‘o prospec-
tive readcrs, both being described in machine-readable representation.

RICOMMENDATION Cl12

To prolect users from unwacnted and irrelevant literatu: 2, greater use
must be wiade of different methods for the selective disser.ination of
information (SD1). I:. particular, fjull-scale experiments should be
initiated to provide information on the costs and the effectiveness in
varicus research-and-development cnd technical communities of the
major typcs of schemes for the distribution of separates.

Possible distribution schemes are: (a) outright selective dissemination
of information (sn1) systems; (b) separates furnished as requested on
the basis of widely circulated lists of documeat descriptions; and (¢)
publication of a concise version of each paper, either accompanied by
a microfiche of full text or by the option of getting the full text in hard
copy on request. Such procedures, geared to individual subscribers, dif-
ferentiate the services offered them from those offered to institutional
subscribers. The option of receiving all material must remain available to
the latter, and, in such circumstances, the price for this service could
be set in keeping with the institutional subscribers’ market.

In addition to experimentation with various procedures for distribu-

RN —- - e, —
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tion, we also urge widespread attention to the possibiiities offered by
new techniques of computer composition.

RECOMMENDATION C13

Major publishers of scientific and technical literature already are 1. iking
vigorous efforts in the utilization of modcrn methods of coaputer com-
position; we urge the publishers of the smaller journals of more limited
scop2 to see' arrangements for merging their production activities in
order to take advantage of the econonies of scale implicit in such
mudein technclogy.

Consolidation of the production function will lead not only to cconom’es
in what is generally a particularly cosily form of printing but also will
contribute to tise increased availability of full text in machine-readable
frrm for subsequent processirg in the production of access tools.

The current bottleneck appears to be the limited capacity of firms
that are able to produce machine-readable records of scientifiz and
techuical text. Since this demand will continue to expand, special edorts
are uecessaty to train appropriately qualifie manpower, thus proyiding
%0 entry into the information-processing field at a relatively low ievel of
skill.

SEMIFORMAL PUBLICATION

Scienti‘ic und technical information can be given a type of disseraination
which, though somewhat irforma! and thus highly user-directed, is
subject to scme formalizing constraints. A wide variety cf media, such as
information-exchange memoranda, preprints of papers to be presznted at
meetings, prelirinary versions of papers prepared for publication, or
iechnica! reports, excmplify this semiformal type of publication.

RECOMMENDATION Cl4

The scientific and technical societies should give careful attention t¢ needs
for ard praciices in the circulation of the various types of semiformal
communications (report literature, preprints, newsletters, and the like);
should subject this material, somewhat selectively, to bibliographic con-
trol; and should be prepared to supervise distribution to whatever extent
is necessary to preserve a proper balance between the advantages of
broader availability of semiformal publications and the continued
strength of formal archival journals. Bibliographic control in this context
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refers to orderly announcement and, in those cases that involve circula-
tion of substantive information not scheduled for formal publication to
a significant number of people, the provision of indexing, abstracting,
and availability in a central depository.

Informal or semiformal communications, such as letters and reports in-
tended for limited distribution, historically have been the forerunners
of formal publication; the scientific journal had its origin in such prac-
tices. Information exchange groups recently have been the subject of
much discussion, experimcntation, and controversy (Chapter 4, Section
D). The proponents have stressed the advantages of circumventing the
delays and overdistribution charecteristic of journal publication; those
opposed have deplored the proliferation of unrefereed, uncontrolled
literature that competes with and threatens the existence of the -cientific
journal, This concern is valid but does not imply that semiformal com-
munication should be discouraged, Instead, adequate measures to ensure
that such material is accessible—that is, indexed and capable of being
located and obtained—are highly desirable. Distribution typically should
be very limited to minimize competition with journals, A single repro-
ducible micrograph copy in a depository (in addition to the initial
distribution of possibly no more than a few dozen copies) might well
suffice to maintain bibliographic control and an aclequate level of access.

It may not always be easy for the scientific and technical societies to
preserve the status and economic viability of refereed journals and, at
the samc time, provide producers and users of information with swift
and nighly accessible channels of research-front communication. Since
much of the preprint material now circulated is submitted for formal
publication, both the comy . tition with formal journals and much of
the need for additional bibliographic contro! will vanish for material
that is circulated with a statement indicating that it has been submitted
to a certaizn journal (though not vecessarily accepted). (See the descrip-
iicn of the preprint circulation plan of the Institute of Electrical and
Blectronics Engineers in Chapter 7, Section A.) This mode of operation
also exerts pressure on authors to aveid circulating low-grade material,
Adternatively, any circulation scheme accompanied by indexing and
parmanent retricvability also will encourage attention to quality, since
suthors will realize that their work is reviewable by all who follow.
Distribution can be kept to a minimum, without discriminating against
any possible recipients, if 21l those interested order from a list of an-
nounced titles and pay for what they get. Finally, much ¢f the pressure
for extensive pregiint circulation can be relieved if unuecessary delays in
formal publication are eliminated (Recornmendation C9).

[
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In fostering the effective utilization of semiformal media under the
suggested bibliographic control, scientific and technical societies could
benefit from ready access to and more extensive use of suitable technical
reports, especially those prepared under the aegis of the federal govern-
ment. In any case, the availability of this information in hard copy or
microform can be used to advantage in reducing the economic load of
production and distribution.

RECOMMENDATION Cl15

We urge that the agencies of the federal government that sponsor re-
search and development devise and agree to a policy, to be issued
by the Federal Council for Science and Technology, which establishes:

1. A clear differentiation between reports whose preparation is re-
quired for contractual purposes (periodic progress reports, some final
reports, and the like) and substantive reports prepared as the status of
work warrants

2, Standards of uniformity in the documentation of all substantive
reports that permit the exercise of the bibliographic control advocated
in Recommendation C14

The distribution of mandatorily prepared reports should be left to the
discretion of the sponsoring agency and need not become the concern
of the professional community. Substantive portions of such reports
could be included in independent apy-ndixes to be issued when appro-
priate as separate technical reports. All substantive reports should be
treated as any other primary publications.

MEETINGS

To date only a small number of meetings, though in a representative
sample of disciplines, have been analyzed from the viewpoint of what
they contribute to the communication pattern. The findings of these
analyses indicate that meetings generally fulfill a number of information
needs, but they also frequently suggest possible improvements and pro-
ductive innovations. Among the aspects most intensively studied are:
(a) the role of meeting interaction in strengthening and expanding in-
formal communication networks; (b) the impact of information received
on the cn-going or planned work of meeting participants; and (c) the
effect of information generated through meetings (and typically dis-
seminated through publication of meeting programs) on the communi-
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cation activities and relevant work of nonparticipants (see Chapter 4,
Section C; and Reference 50).

Criticism of the growing number and size of meetings continues to
be frequent; and, in fact, many have poorly defined objectives, occur
at ill-chosen sites and times, and employ facilities and arrangements that
discourage rather than facilitate communication. Often, too many must
be attended to get any one story in full, or the frequency of those dealing
with temporarily popular subjects becomes too great and the material
presented redundant. On the other hand, in terms of the currency of the
information exchanged and the speed at which it can be filtered and
applied to the interests of the individuals concerned, meetings are among
the most effective media of dissemination. We believe that meetings have
a crucial role to play in scientific and technical communication and
that fulfilling that role more effectively is a major challenge.

RECOMMENDATION C16

National and international mectings can constitute an essential and effec-
tive basis for scientific and technical communication, Their predominant
role can and should be given a more objective confirmation than the
present intuitive backing, Societies and other groups sponsoring such
meetings must acquire better insight into the purposes and functions
of their meetings and must provide the appropriate logistic arrangem.ents
and measures of quality control, Additionally, the economic advantages
of large meetings as a means of combining the meetings of overlapping
interest groups should be exploited.

The vital significance of meetings lies in the contact they offer with
current research-and-development efforts in a field and with active fellow
workers, The criticism that numerous small working conferences would
be betier than large meetings fails to recogaize that, if properly arranged,
meetings can provide an especially economical way to schedule many
such working conferences in which intersecting interest communities
can participate. A procedure found effective Ly some societies is the
scheduling of small special-interest-group meetings or forum sessions
within the context of a large annual meeting to give participants an
opportunity to question authors further about the work they have pre-
sented, to discuss problems encountered in work, and to describe pro-
cedures and app: ratus more fully.

Ouy recommendgation explicitly abstains from suggesting an increased
formalization, nor do we wish to make a general recommendation on
requiring preprints of major papers on a program. Although there is

—— ——
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evidence that the availability of preprints tends to enhance the effective-
ness of meetings and that the material presented at meetings where th.oy
were required was on the average no older than that presented at meetings
of the same society when there was no preprint requirement, the prob-
lems of preparing and getting preprints released in time can have an ad-
verse effect on meetings in some disciplines. Therefore, the advisability
of providing for the availability of preprints before or at the time of a
meeting must be left to the judgment of the organizing committee, One
alternative explored in some groups is the submission, shortly before
a meeting, of detailed summaries or extended abstracts, which are in-
cluded in the printed program or are available at the time of registration,
Session time for such papers is devoted largely to discussion and question-
ing. Measures that increase the opportunities for interaction, both during
and after sessions, greatly enhance the effectiveness of mectings. Espe-
cially to be avoided are very lengthy or day-long sessions, with no time
altocated to discussion.

In addition to urging meeting sponsors to adopt an innovative ap-
proach to the planning of such gatherings, we also suggest that agencies
and organizations engaged in research und development continue to
support the participation of staff members in scientific and technical
meetings, To subject meeting attendance to excessive restrictions in the
face of necessary budget reductions would decrease the communications
effectiveness of meetings.

D. PERSONAL INFORMAL COMMUNICATION

The major role played by informal, person-to-person communication
in the dissemination of information is generally recognized and has
been confirmed in systematic studies of commenicatien channels, Such
communication may take the form of verbal exchanges and correspon-
dence and frequently deals with very recent developments. Much of the
scientific and technical information on which we depend is stored in
the human brain rather than in the literature or in mechanical devices—
and much of it never gets beyond this repository. The situation was
summarized briefly by Philip Abeison?® in a recent editorial in which
he stated:

“In a short time and after a few telephone calls, the skilled scholar is in a
position to tap much of the world’s store of knowledge. Reliance on this human
network provides more than raw information, It provides judgement, and
suggestions of more feasible approaches to the problem being considered. In
view of the many strengths of this information network, computer technology
has far to go to match it in effectiveness and especially in cost.”
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Several attributes of informal interpersonal communication have re-
sulted in heavy reliance on it as a principal information source, First, it
is prompt and conveys timely information on current and on-going work.
Additionelly, it is interactive and thus provides the feedback and con-
structive criticism so highly valued by scientists and technologists. Be-
cause it is user-directed, interpersonal communication is one of the
most effective means of “translating” research findings into the contexts
and terminology of those who can apply them and of bringing to the
attention of a potential user informatioa applicable to his work but
criginating in subject areas in which he generally would not search.
Further, the types of information typically carried by interpersonal
channels are those that often do not find their way into the more formal
literature, such as information on methodology, hardware, pilot and
exploratory work, and unsuccessful efforts. Finally, not the least impor-
tant of the reasons underlying dependence upon informal interaction is
the small expenditure of time and effort it usually requires. (See Chapter
4, Sections A and B, for a more detailed discussion.)

Informal interpersonal communication fulfills two major functions:

1. Itstimulates and fosters the progress of research
2. It is one of the most effective ways of transferring technology to
the point of application

In the performance of the first function, informal interaction supple-
ments and enriches more-formal media by providing much of the specific
information, frequently of a procedural nature, needed in the course of
work, by advancing new ideas and hypotheses for investigation or
pointing out factors influencing results that should be considered, and
by supplying the imipetus and encouragement (aften referred to as social
support) necessary to briug about the implementation of ideas and to
accelerate work. In regard to the second major function, although
there is no uniform pattern for breaking the knowledge-application
barrier, there is general agreement that the transmission and “trans-
lation” necessary to adapt scientific and technical knowledge for applica-
tion is basically a “people transfer” process, and that report writing
and document retricval are not the main issues in this context.*
Although numerous studies of information-exchange behavior show
the significant and diversified role of interpersonal communication in
scientific and technological work, we still require fuller understanding of
(a) how this type of communication operates and is affected by the
characteristics of the persons involved and by the work environment,



The Recommendations Discussed T7

and (b) how government agencies, societies, industrial management,
and other groups can increase its effectiveness. The types of studies
advocated in Recommendation El (in the final section of this chapter)
can help to advance our knowledge in this area. Increased reliar~e vn
mechanized media of storage and transfer also adds to the difficulty of
developing farsighted recommendations to ensure the continued effec-
tiveness of interpersonal communication or to guide its evolution. Be-
cause of these difficulties, the Committee has formulated only two
recommendations in this area, both of which suggest measures to facili-
tate the occurrence of interpersonal interaction,

RECOMMENDATION D1

When appointing and advising the groups in charge of arrangements and
the scheduling of events at scientific and technical meetings, the sponsor-
ing societies, government agencies, or other organizations responsible
for the planning of such meetings should emphasize the importance of
providing adequate time and facilities for personal encounters.

In the case of international meetings, these aspects received attention
in the recent studies and deliberations of the NAs Comnmittez on the
Quality and Organization of International Scientific Meetings, and
figured specifically in the recommendations of this group. Additionally,
this Committee pointed out the effectiveness with which U.S. attendants
at international meetings widely and informally reported the highlights of
such gatherings to their colleagues on their return.

The mechanics of informal communication also have been studied
recently in other contexts, and suggestions for stimulating and enhancing
this type of interaction offered; the study conducted by the .imerican
Institute of Rescarch ™ ard stimulated by CoSATI provides an example.
We believe that one aspect of interpersonal communication that can be
significantly influenced by organizational policies is the development of
close personal contacts between workers in different organizations, Such
relationships lead to the transfer of information through encounters at
meetings and through correspondence and preprint exchange, Addi-
tionally, workers who have developed good interactive information-
exchange relationships typically contribute much to one another’s efforts.

RECOMMENDATION D2

Employers of scientists and technologists—univessitiss, industrial and
government laboratories, and others—should provide systematic oppor-
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tunities, through leave and exchange arrangements, for long-term or
summer visits to other institutions by staff members likely to benefit
from them and, in turn, should welcome such visitors from other institu-
tions. There should be general acceptance of this responsibility. In addi-
tion, the funding of fellowship programs should take into account the
need for the continued generation of new contacts by mature profes-
sionals as well as younger ones. Special attention should be given to
the needs of workers in small or out-of-the-way institutions.
Sabbaticals, fellowship programs, summer jobs, small week-long confer-
ences, and other such opportunities foster the development of close
professional associstions and thus help to strengthen and extend the in-
formal information-transfer network.

The two recommendations included in this section obviously only
scratch the surface of the important field of personal informal com-
munication, The studies advocated in Recommendation El in the fo!-
lowing section probably will point to major and long-range changes in
the organization of research and development in our nation. Therefore,
those charged with the responsibility for the managenent of research
and development, and with formulation of policies relating to the acquisi-
tion of information during the conduct of work, should maintain aware-
ness of the findings and implications of such studies of information-
exchange behavior and experiment with the implementation of those
results that are appropriate to their particular circumstances,

E. STUDIES, RESEARCH, AND EXPERIMENTS

Judg.nents, often of a quantitative nature, about the influence of various
factors or innovations on the eflectiveness of scientific and technical
communication will dstermine and guide the implementation of the
tecommeadations in our repott. Estimates of the cost-effectiveness of
existing communication media and of possible changes in them will be
crucial; therefore, it is essential that & much mote serious effort be
made in the future to analyze and understand the operation of the entite
netwotk of scientific and technical communication. The network aspects
deserve special emphatsis; early and intermediate links and cross-links
are as impostant as the final links that ultimately deliver information to
a user (Chapter 6, Section E).

Past analyses of scientific and technical communication, generally re-
ferred to as user studies (Chapter 4, Section B), now number well into
the hundreds. Though they have been conducted in a variety of
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disciplines and work settings, the different methods, sarapling tech-
niques, and analyses employed limit the generality and usefulness of their
findings, As a consequence, there is need for better coordinated, more
clearly focused work to provide badly needed data and answers to many
vital guestions.

RECOMMENDAT'ON Ef

Under the over-all guldance of the proposed Commission and of
COSATI, appropriate organizations should initiate and carry out com-
prehensive aralyses of and experiments on the functioning of the difler-
ent parts of the vetwork of scientific and technical communication as
weli as of the netwerk as a whole. 1t should be a long-term policy to
provide adequate funds for such studies, and scientists, engineers, prac-
titioners, and—as warranted by the subject of the study—commercial
entrepreneurs of abundait experience and tmaginative insight should
always be active participants.

Among the appropriate organizations to undertake the recommended
studies are the majcr scientific and technical socielies, the Nsp's Office
of Science Information Service, governmental agzencies engaged in the
operation of large Information services, and commersial publishing
houses. To be meaningful, these studies will have to de.l realistically
with rsany elusive or complicated factors—for example, inertia in be-
havior patterns and its eflect o the acceptance of new setvices or the
interrelationship of various communicalion media. The significance of
such factors can be properly assessed only by persons with working ex-
petience in the fields studied.

Stupies or Cost AND VALUB

Particularly important among the recommended studies will be those
addressed to factors of cost and value. The difficulty of developing
quantitative measures of the value of information services, as illustrated
by the prevalence of such terms as "uset satisfaction” or “document
relevance to a request,” suggests the nced for greater ingenuity and more-
systematic procedures in the conduct of such studies. Needed measutes
must include not only the value of different types of information but also
the value of the time devoted to actively seeking information and of the
waiting or lag time before it is received—that is, the “response time”
of an information service. 1t situations in which a free market exists,
the price the user is willing to pay for diffecent information services
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provides a8 measure of such factors; however, this measure must be
viewed with caution until the behavior of users, especially so-called
“in a rut” behavior, is better understood. Collections of offhand opinions
of scientists and technologists about the information services they think
they want have little utility; often such opinions call for an exhaustive
service when a less comprehensive but more reasonably priced one
would be more valuable, or for an exceedingly fast service when a
slower but cheaper one would be a better buy.

RECOMMENDATION E2

Among the principal obfectives of the previously recommended studies
(Recommendation El) should be the development of measures of value
for information services that embody various combinations of accuracy,
completeness, discrimination, timeliness, and similar factors. Where ap-
propriate, these studies should include experiments on user response
to new services (see also Recommendation E4). The facility of pro-
viding additional or specialized Information services at appropriately
scaled prices should reccive particular attention.

Such studies +"ll provide a better foundation for monitoring the per-
formance of information programs as advocated in Recommendation
B1S5 (see Section B of this chapter).

Documents can be transmitted today either electronically or by mail
over great distances in a relatively short lime and at moderale cost.
This general stalement needs to be made explicit and quantitative as a
basis for decisions on centralized versus decentralized depositories.
Perhaps nowhere are the issues better exemplified than in the in-
efficiency of interlibiary loan procedures that characierize most libraries,
For the larger research libraries, the question of whether to collect
“everything” or to be selective and cooperate with other inctitutions is
becoming increasingly critical. Definitive system studies are clearly
needed and should include all aspects of retrieval, handling time, and
costs.

RECOMMENDATION E3

Studies should be initiated to determine the relative costs of diflerent
methods of storage and t:ansmission of recorded information. in con-
function with siudies of the type described in Recommendation E2,
estimates should be developed for the optimum number and location of
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depositories with respect 1o their users so that questions of centralization
versus decentralization can be clarified.

ADVANCED TECHNOLOGIES

Implicit in Recommendation E3 is a far-reaching study of the role of
electronic compulers in the storage and delivery of information. Such a
study must deal not only with the optimum combination of input costs,
storage costs, communication costs, and access costs, but also with
guidelines to determine what information is electronically stored. In
addition to storage and transmission, computers raay play a vital part in
access. The most trivial of the human functions traditionally associated
with information access involve copying, reformating, and sorting, tasks
to which computers are making increasing contributions. Among the
remaining functions, one to which the computer can contribute most
readily and effectively is the preparation of indexes, for to be of value,
the computer need not do the entire indexing task but only reduce sig-
nificantly the requirement for human effort. In comparing indexes pro-
duced by a combination of human and computer effort, the emphasis
should be on effectiveness rather than appearance; the tests of per-
formance should be whether they lead the user to what he wishes to
find and how easily and rapidly they do so rather than the degree of
similarity or dissimilarity to former indexes.

A number of approaches to machine-aided indexing currently are
being explored, and a continuing program of comparative evaluation
involving users of specified backgrounds and skills is necessary to
measure progress in this field.

RECOMMENDATION E4

The comparison of machine-aided indexing with wholly human-prepared
indexing should receive continuing, active attention. Such comparisons
should focus primarily on documents retrieved in sample searches, and
secondarily on acceptability to users.

Computers also can enhance access to information by operating in a
question-answering mode, petforming logical analyses of the 1elative
“distance” of similarity between documents, and sotting out clusters of
telated ones.

RECOMMENDATION ES

Continued experimentation in the design and use of eflective combina-
tions of machine and human funclions, both in =:eparing for and con-
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uucting searches for information, should be supported. Such combina-
tions very possibly may not involve indexes of any conventional sort.

More exciting than retrieval of information from a static store is evolu-
tionary indexing, in which users’ additions, modifications, restructuring,
and critical commentaries steadily improve the initial indexing of a col-
lection and not only provide more-efficient access for subsequent users,
but constitute a significant step in the evaluation and consolidation of
primary information. If widely and wisely applied, such evolutionary
indexing could make the judgments of a large number of knowledgeable
cxperts available to the authors of reviews. So far, we know of no
publicly described experiments with evolutionary indexing, though
Project INTREX (see Chapter 5, Section A), in its augmented catalog
experiment, plans to provide for the utilization of user ccmments for
this purpose. This lack may have resulted in part from difficulties with
motivation of user participants, Lut the increasing utilization of real-time
computer systems for such experiments promises toth greater 1.otiva-
tion and the availability of a clearly specified set of facilities and rules.

RECOMMENDATION E&

The National Sclence Foundation should fund one or more experiments in
which a small, widely used, single-interest-area file is subject to evolu-
tlonary indexing by authorized users who are permitted to make addi-
tions, modify the structure, and insert critical commentarles. One attrac-
tive approach is to perform such experiments on a real-time computer
system.

The rather extensive and often difficuit studies urged in Recommenda-
tions E4 through E6 in many cases will tequire experiments with sizable
populations of scientists, engineers, and practitioners representing users
of information steres and services. If such experiments are to be produc-
tive, the user participants must bring Interest and competence to bear on
these efforts.

RECOMMENDATION E7

The scientific and technical societies must use their information and
publication programs to familiarize their members with experiments that
explore the uses of advanced technology as a working toot in the com-
munication of scientific and technical information, rather than fust in
support of documenlation functions, and must intist on the participation
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of sclentists, engineers, and practitioners with proven discipline compe-
tence in guiding and evaluating such experiments.

In the discussion relevant to Recommendation A11 (Section A of this
chapter), we emphasize the importance to scientific and technical com-
munciation of standardization activities directed toward facilitating inter-
communication between computer-processible files of diverse origins.
The variety of structures encountered gives rise to problems that are pre-
dominantly of a basic conceptual nature rather than problems of equip-
ment and implementation. An example of a file-structure problem is how
to organize large collections of bibliographic information for efficient
on-line search; an example of a data-structure problem is how to repre-
sent, in a hierarchical computer memory, the structure of chemical com-
pounds in an economical way that still permits th2 use of these data as an
index to the related chemical literature. These are difficult problems,
and all too often appalling errors in logical design still creep into schemes
for the manipulation of large files. What {s needed now in this areu Is
not so much standardization as insight.

RECOMMENDATION E8

On-going activities directed toward the development and evaluation of
languages for describing the formats of files as well as of alphanumeric
and other digital communication are of immediate and key imporiance to
sclentific and technical communication. Thus, the National Sclence
Foundation should cooperate with other federal agencies pursuing active
programs in this area, especially the Advanced Research Projects
Agency, o ensure rapid and coordinated progress. In particular, an
evaluation program for a file-format language should demonstrate com-
puter conversion from one format 1o another as soon as possible
and for an extensive set of samples.

Once such a language is developed, a description 1a its terms should
accompany every file, being the first taing available to any human or
machine system that processes the €ilc. One can hypothesize future com-
puter systems that, after interpreting this desctiption in the standatd
format, could then process any given file without ever having encountered
oae of this particular structute previously.

Any language with the required properties has many of the character-
istics of a fully developed computer language for text manipulation. The
genetation of such a language is approximately equivalent to writing a
program that permits the insertion of any new datum into the file in the
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proper manner or the recovery of any old datum. These are difficult and
important objectives.

Another important problem of standardization concerns the closer
integration of the literature access, search, and appraisal tools developed,
respectively, by the libraries and the abstracting and indexing services.

PECOMMENDATION E9

Several libraries, documentation centers, and abstracting and indexing
services should be supported by the Nsk Office of Science Information
Service in efloris to develop agreed-upon canonical forms for each
widely used bibliographic documentary information element.

It would not be advisable for the Commission to atiempt the development
of some single-standard structures in this context. Instead, it should
bring about greater coherence in the effort to discover and develop such
structures, Closer interaction is needed among those people in scientific
and technical communication who best understand the methods. In the
final stages of reaching the desired agreement, the mechanism of the
United States of Amierica Standards Institute (usasi) Committee Z39 on
Standardization in the Field of Library \Work, Documentation, and Re-
Jated Publishing Practices will be needed.

LARGE-SCALE EXPERIMENTS

Many of the recommended studies will require experiments with sci-
entists, engineers, and practitioners as they perform their regular tasks.
Some of these experiments will be suitable for funding as small-scale
research projects in communication, but certain questions will remain
that only cxperiments with large populations and large stores of in-
formation can answer. Large experiments should be undertaken, of
course, only when a favorable outcome has been suggested by studies of
smaller scale and when desired by the professional gtoup ot society
representing the scientists ot technologists concerned. But even such a
desirable experiment may involve a capital outlay ot a financial risk—
especially where the use of advanced technologies is tequired—that
would be excessive for a society as Jong as the outcome remained un-
cectain. Additionally, coordinated and coherent planning of such ex-
periments in various areas is essential, Since these large-scale experi-
ments will differ from the smallet ones in that they constitute exploratory
development as well as tesearch, it is appropriate that they shovld
be planned and funded differently.
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RECOMMENDATION E10

In addition to funding programs of basic reseorch in sclentific and tech-
nical communication, as well as research ond development in this field
that more directly supports the wiissions of individual agencies, the
federal govermment should establish a single group 1o plan a unified
program of critical experiments of operational scale in scientific and
technical communication and to find, guide, and support contracto:s in
the conduct of these experiments.

Both the initiative and the detailed responsibility for planning and di-
recting the conduct of this program must be taken by the proposed
government groap. The program must neither exclude nor discriminate
against for-profit organizations. An agency that is not too narrowly con-
fined in its involvement in science and technology to a specific mission
would be preferred for this # ,signment,

In closing this section o1 studies, research, and experiments, we must
stress that we have sougit to identify only the most urgent needs—that
a continuing flow of work on a wide variety of problems {s essential to
progress.



CHAPTER 4

Primary Communications

A fundamental article of faith in scientific and technical communication
is that research is not complete until the results are made available. But
inherent in the phrase “made available” are complex probler:s of defini-
tion and of placement of responsibility. Exactly what constitutes avail-
ability? Where does the originating scientist’s or technologist's obligation
for the achievement of this goal begin and end? How much of the re-
sponsibility for ensuring availability rests with his laboratory, the sponsor
of the research beirg reported, appropriste sciertific societies, the gov-
ernment, the scientific community, and others? Who should worry about
the exact nature and limitations of these severa] sub-obligations? \Who
should have the responsibility for identifying gaps and areas of overlap,
and who should tace steps to minimize these flaws? Such prob.ems have
been among SATCOM's central concerns,

Among primary communications we include media and procedures
that typically provide what might be called “first-lime-around access”
to new scieatific ot technological knowledge. Primary communications
are the kind that say, in effect, “Here it is, come and get it” rather than
eithet “We'll dig it out for you” or “Don’t call us—we'll send you what
you need.” Specifically, the forms of communication dealt with in this
chapter extend from the first informal conversations with laboratory
colleagues that accompany the conduct of scientific and technical work
through initial publication In a primary archival journal or fts equivalent.
They compromise a continuum of communication methods rather than
falling neatly Into tidy, mutually exclusive subclasses.

The pateat literature constitutes a form of primary communication
of technical information that falls to some extent outside this continuum.
Because it is an impoctant information source, it should be covered by
appropriate access mechanisms; however, its operation is dictated largely
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by requirements other than those strictly serving scientific and technical
communication. Nor does it reflect the trends characterizing other forms
of primary communication. For example, the patent literature has not
shown a steady exponcntial growth, and it is an ineffectual means of
measuring technological output (see Reference 75). The submission of
patent applications in the United States reached i': highest annual rate
during ths depression years of the 1930's, and only within the past
few years has the rate again approached that high point. Possible rcasons
are the larger proportion of small corperations then in existence and
government policies that frequently do not stimulate contractors tfo
seek patents for technelugy developed in connection with government
projects. Since scieatific and technical communication is not the majaxt
function of patents, SATCOM has not altempted to analyze the evolutitn
of this body of literature in the - . % and detail that typily its considera-
tion of other forms of primary ...  .unlcation.

The material discussed in this chapter supplies further background
and detail for Recommendations C? through C16 (Chapter 3, Sec-
tion C), which deal with “Formal Publication,” “Semiformal Publica-
tion,” and “Mcetiags,” and those of Section D of Chapter 3 on “Personal
Informal Communication.” This chapter presents firs: » broad overview
of the “Forms and Growth” of primary communications, followed by a
discussion of their generation and use (*Origiratots and Users”). The
succeeding sections deal in greater detail with “Meetings,” “Preprints and
Technical Reports,” “Serials,” and “Translations.”

A. FORMS AND GROWTH

Traditionally, formal publication in the established literature has been
the meaus of making accruing scientific and technical information avail-
able, and, with necessary modifications resulting frum expanding re-
quirements and new technologies, we expect the basic book and journal
article to perform this function for the foreseeable future. Various othet
forms of primary communication have developed over the years to
complement these two, usually in a supporting but occasionally in a
competing tole. Figute 2 outlines the diverse media—including personal
informal communication and meetings as well as preptints and technical
reports—utilized by scientists and engineers to tepott their results. It
gives some indication of the vatied and numerous communication ac-
tivities employed to diffuse new scientific and technical knowledge from
the time when it first takes shape in the mind of an investigator to the
pcint at which it becomes firmly integ-ated into the recorded body of
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information. The component elements of this complex network are
subtly interreleted; therefore, judicious balances among them are neces-
sary to ensure the best and most economical use of reco:ded information.

FoRMAL PUBLICATION

Among the major trends of the past few decades which have created
serious problems for almost every aspect of scientific and technical pub-
lication are:

1. The widening diff srence between the rate et which an active field
of inquiry advances ana that at which any individual scientist can con-
tribuze to this ad vance

2, The shrinking fraction of the world’s scientific und technical litera-
ture coniributed by the present-day industrialized nations

3. ‘The enmumous growth of science and the resulting increase not only
in the total volume of technical literature but in that portion which need
not (and probably will not) be read again

4, The increasingly urgent need for prompt access to information
about new developments
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5. The continually rising cost to the scientific community of every
elenient of the entire scientific-and-technical-communication effort.

In recent years, factors contributing to these developments have
been investigated and reinvestigated, analyzed and reanalyzed, in-
terpreted and reinterpreted, and &s a result much is known about the
trends as such. But much study and testing still are necessary if we are
to develop effective remedial measures for the many specific publication
problems that result.

The greatest single villain in the scientific publication picture prob-
ably is simply the enormous increase in the magnitude of the scientific
and technical literature, the so-called “information explosion.” This
term is used often to describe what observers consider to be a rapid, un-
controlled, and potentially destructive increase in the growth rate and
volume of information. Since this information explosion has been used
to justify many of the proposals for new information systems and services,
satcoM had reason to consider whether there actually is such an
explorion.

Statistics on the increases in different forms of communication, such
as books, journals, and scientific papers, though often piecemeal and not
always consistent, generally substantiate the existence of great and ac-
celerating growth. A brief review of some of these statistics gives an in-
dication of the magnitude of the problem and the probable direction of
future trends.

In the biomed'cal field, Orr and Leeds !*! have provided statistics
on the rate of growth and have indicated that production of technical
biomedical books in the United States increased by 38 percent over three
decades, or roughly one percent per year. Using the collection of mono-
graphs at the National Library of Medicine to determine the world out-
put, they concluded that “the world-wide accumulation of biomedical
bouks has beea doubling about every 32 years. In zontrast, during the
same period, the shelf space occunied by NLM's book collection has
doubled every 25 years.” For science and technology as a whole, the
number of books published pet year also seems to have been increasing,
but slowly. The 1963 Census of Manufactures shows that the annual
number of scientific and technical books sold from 1958 to 1963 almost
doubled (from 15.6 miltion to 29.6 milticn ccoies), During this same
period, medical-book sales increased from 2.4 million to 4.1 million
copies per annum.!* Though the number of books published is quantita.
tively diflerent from the number of titles published, data of both types
give evidence of growth, and estimates made by staff members of the
Library of Congress in discussions with satcoM indicate that the
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Library’s holdings in the category of scientific and technical monographs
and books number well over 2 million monograph and technical report
titles.

The volumc of book publication in recent years has received a sub-
stantial boost from the subcategory of conference proceedings, The seem-
ingly common belief that every scientific conference must be followed
by publication of a proceedings probably should be examined critically,
and scientific societies appear to be the logical groups to make such a
study. Criteria such as those applied by the Natio. al Science Founda-
tion’s Office of Science Information Service (osis) to support of the
publication of proceedings volumes deserve consideration. The o0sis
position is that: (a) Occurrence of a conference is not in itself sufficient
reason for a proceedings; (b) the content of any such volume should be
scientifically significant aside from a conference connection; and (c)
other things being equal, it probably is better for individual papers to
be submitted to appropriate journals where they wiil be refereed in the
same way as nonconference articles. In regard to the latter point, SATCOM
has noticed a tendency in a number of societies and conference groups to
publish their proceedings in regular or special issues of a standard
journal, with the customary refereeing exercised by such publications.

The increase in the number of scientific and technical journals and
their associated articles is difficult to determine with any degree of
certainty. Recent estimates of current titles range from 26,000 to 50,000.
The lower estimate represents the number of currently available serials
received by the National Lending Library for Science and Technology
in England, a library that attempts to acquire every such serial.*®
Recent work on the National Serials Data Project of the Library of
Congress indicates that there are about 400,000 to 600,000 different
serial titles in all fields of scholarly endeavor, with no reliable estimate
yet of the fraction of titles that are still alive. Since there is no firm
basis for determining how many titles classed as serials are issued more
than once a year and are truly what we commonly call periodicals, these
estimates must be further qualified.

Gottschalk and Desmond 7 used foreign national library lists and
Library of Congress records as guides and decided that 35,000+ 10%
was a reasonable figure for the total number of currently published
titles. They did not estimate an over-all growth rate, but noted that,
although the library definition of a periodical includes a plan to con-
tinue publication indefinitely, many titles do cease publication. They
found mortality rates varying from 33 percent over a period of 50 years
in radioactivity to 66 percent over & period of 60 years in aeronautics
and space sciences. A sampling from the Library of Congress Serial
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Record showed that 40 percent of the titles had ceased publication,
The authors concluded that individual specialties might show rapid
growth, but that “Phenomenal growth in serial titles from year to year
assumed in most estimates cannot be supported.”

Price *** has assembled data showing an increase in the number of
scientific journals from about ten in the late 1600’s to about 100 at the
beginning of the nineteenth century, and some 10,000 by 1900, and he
also reports that examination of the World List of Scientific Periodicals
indicates that we are now well on the way to the 100,000 mark. These
data show a remarkably constant doubling time of 15 years, now main-
tained for nearly three centuries. Further, Price shows that the law of
exponential increase also characterizes the number of scientific papers
appearing in journals in physics. Another recent study ** indicates a
general increase in the number of papers per journal in all fields of
science and technology. One example given was that the core journals
covered by Physics Abstracts had grown 13 percent in volume in three
years, Moreover, the individual papers in these journals, although main-
taining their same average length because of editorial pressure, were
covering more material. Such data emphasize the problems faced not
only by abstracting and indexing services but by the reviewer as well.

Data from individual scientific and *whmnical societies illustrate the
greatly expanded volume of primary publication. The American Institute
of Physics (alr), for example, reporis that the number of pages it pub-
lished each year increased from abont 8,000 in 1910 to 54,000 in 1966,
a growth of 575 percent over a period of 27 years.**® Tk~ Institute of
Electrical and Electronics Engireers (IEEE) reports that its volume of
primary publication has increased from 3,000 editorial pages in three
journals in 1946 to over 30,000 pages in 42 journals in 1966, a tenfold
increase in 21 years.®” And a survey of 18 engineering societies shows
the following increases in number of pages published in three types of
primary publications: (a) proceedings, 1,000 pages in 1946 to 26,700
pages in 1966, a 2,500 percent increase; (b) transactions, 11,800 pages
in 1946 to 62,000 pages in 1966, a 420 percent increase; and (¢) peri-
odicals, 4,400 pages in 1946 to 10,000 pages in 1966, a 125 percent
increasc.!#* As a final example, the Federation of American Societies for
Experimental Biology has witnessed an increase from 2,200 to 3,100
papers at its annual meetings between 1958 and 1968.%

When queried about the growth in volume and variety of the scientific
and technical Iterature, most technical librarians are quick to point out
that they do not know the figures, but they do know that last year's
journals took up more room than the previous year’s journals, For the
research library, there is really no way to avoid an increase in size of
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coverage if it still wishes to maintain the scope of coverage desired by
its users. Such libraries seem to double their collections every 18 to
20 years.

Licklider !1° has said, “Only in high hyperbole does a thing ‘explode’
that takes 10 to 15 years to double its volume.” He suggests instead the
analogy to a flood, in which the rise is gradual, hitting first one area and
then another—not all simultaneously—and in which the overflow may be
sudden and dramatic. With all forms of scientific and technical literature
showing increases over time, both institutions and individuals using
such information must expect increasing difficulty in finding, obtaining,
and assimilating it. The prospect of a university library collection's
doubling from three million to six million volumes in the next 15 years,
with a concurrent trebling of cost, is an outlook that suggests the an-
ticipation of change and of some planning for it.** For the individual
user, either gradual concentration on a narrower specialty or greater
reliance on access aids to the literature, or probably a combination of
both, will be needed. As Sarett **" has pointed out, assuming that a
scientist could read technical material at a rate ~f 200 to 300 words per
minute, “. . . if all publications were to stop and a man were to try to
catch up with a single year’s output alone, reading 24 hours a day, 7 days
a week, it would take him 50 years.” Herring 87 (see also Chapter 6,
Section A) graphically describes the dilv-ima facing the individual
scientist as the width of the domain of knowledge with which he can
keep abreast narrows and, at the same time, the amount of information
relevant to his work increases. Clearly, the flood of information raises
serious problems, aspecially in some fields, and taxes the ability of cur-
rent means of coping with it.

OTHER MODES OF PRIMARY COMMUNICATION

Historically, informal and semiformal communications, such as personal
contacts and letters as well as memoranda and reports with limited dis-
tribution, have been the forerunners of formal publication, Their co-
existence with scientific journals is established firmly in the traditions of
scientific and technical communication, and so, too, are the manifold
interdependencies that tie them together.

In comparison with formal media, such semiformal ones as pre-
prints, technical reports, or information exchange memoranda offer
greater speed, greater flexibility in adapting communications to context,
and the increased possibility of including speculation, accounts of failures,
and procedural details, They have prc :d of particular value in serving
the needs of emerging scientific disciplines during their awkward “inter-
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disciplinary” years. The number of items carried by the major govern-
ment services for access to technical reports provides a rough measure
of the volume of this semiformal literatute. 'n 1967, the Technical
Abstracts Bulletin (1aB) of the Defense Documentation Cenlcr re-
ported 47,000 items; U.S. Government Research and Development Re-
ports, 45,000 items; and Scientific and Technical Aerospace Re, 7rts
(sTAR), 31,000 items. Since sizable overlaps exist among these servic. *,
these figures are not additive, Figures on growth rate are even more tenta-
tive, for the various services are still in the process of enhancing the com-
pleteness of their coverage. Thus, TAB reported 32,000 items in 1963
as compared with 47,000 in 1967, an increase of 44 percent in five years.
Section D of this chapter discusses more fully the growth of such forms
of communication.

Documented primary communications appear to be evolving in the
direction of three ever more clearly differentiated classes that function in
complementary fashion:

1. Formal literature, traditionally refereed, edited, and given bibtio-
araphic services for archival and access purposes

2. Semiformal publications, such as techuical reports, which typically
should curry reasonable bibliographic controls, but usually should not
be subjected to formal refereeing or editorial review

3. Rapid early announcement publications, refereed on a go/no-go
basis and given the barest minimum of bibliographic control

The danger that semiformal media will undercut formal publications
is a serious one (see Section D of this chapter) which must be minimized
by keeping down the automatic circulation of the former. Such control
also will keep down costs. In addition to a strictly limited primary
distribution, there should be arrangements to provide an early announce-
ment secondary service and reprographic copies on demand and at cost.
Moreover, since a substantial fraction of the semiformal material prob-
ably will find its way uliimately into the formal literature, it is necessary
to identify those semiformal publications that have been superseded,
These considerations resulted in recommendations advocating proper
bibliographic control for semiformal documents (Recommendations C14
and C15).

In a qualitative sense, we know that personal informal exchanges
play a major role in the transfer of scientific and technical information,
The increasing number of invisible colleges, the steadily growing
tendency toward collaborative and team research, and the current
emphasis on conferences, meetings, interinstitutional visits, and other
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occasions that facilitate informal interaction are evidence of both
general awareness of the role of informal communication and increasing
dependence on it. Such emphasis and dependence have resulted in
numerous studies to determine the characteristics, content, end functions
of interpersonal communication and the reasons that it predominates as
first resort when information is needed. The goals of such efforts tvpically
are to discover those functions that could be better performed by more
formal media, if appropriately modified, and to enhance the effectiveness
of informal communication in the performance of certain functions
that are peculiarly its own.

Accurate, quantitalive comparison of the effectiveness of the very
informal interpersonal techniques of communication—informal con-
versations in the laboratory or at lunch, personal telephone calls and
correspondence, casual get-togethers at meetings of various kinds, un-
planned parleys on airplanes and in airports, and the like—with that of
other communication methods would be difficult to achieve, for it would
require a precisely defined unit of information or knowledge that in-
corporated some kind of index of significance. Additionally, attempts to
collect the necessary data probably would interfere to some extent with
the informality of the procedure, thus affecting the phenomenon being
measured. However, the qualitative evidence makes it very clear that a
substantial portion of initial, day-to-day communication about de-
velopments and discoveries in science and technology occurs in this
manner.

Several attributes of informal communication have led to heavy re-
liance on it as a major source of information. One such characteristic is
timeliness. The claim is sometimes made that for leaders in a field refer-
ence to formal information sources is virtually unnecessary, and that the
content of the more formal media is largely “stale bread.”” A Russian
scientist recertly commented on the “invisible collectives” for the
exchange of information and stated:

Our scientific workers, as a rule, do not erter into these invisible international
collectives. The foreign scientist who participates in such a collective becomes
acquainted with new ideas during the process of their formation long before they

will be published, . . . Some publications turn out to be difficult to understand
because we are not acquainted with all the long discussion which precedea them.13

Further study probably will show that, at least in some fields, exclusive
dependence on informal communication is not sufficient to provide
«n adequate level o current awareness. For example, a physicist who,
for a year, substituted dependence on the grapevine for browsing through
the current literature reported (after checking back to see what he had
missed): “Out of the few hundred articles whose titles were of most
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interest to me, a sizable majority had not come to my attention through
any other channel during the year or two subsequent to their appear-
ance.” 87

The interactive nature of interpersonal communication is another im-
portant characteristic; seldom are any of the techniques employed con-
fined to one-way communication traffic. Consequently, it is the principal
source of the feedback so highly valued by scientists and technologists.
When scientist A discusses his research with colleague B in the company
cafeteria or with scientist C on the telephone or with confreres D, E,
and F in a hotel lobby between formal sessions of a meeting, he in-
variably obtains immediate reactions to which he in turn reacts. When
he sends another scientist the draft of a paper he plans to publish, he
typically solicits criticism, which probably will be forthcoming whether
he asks for it or not, and vhich enables him to test ideas and shape in-
formation before it finds its way into more formal media,

Further, informal communication is user-directed; the decision on
what, when, and to whom to com wnicati: rests almost entirely viith the
scientist who solicits or volunteers ‘nformation. Aud t .. user-directed-
ness greatly enhances the intelligibiiity of that which is communicated.
For example, Coleman et al.** point out that, although the medical
practitioner relies to some extent on compendia, digest magazines, and
other shortcut methods, he also depends very heavily on the advice of
cither colleagues or detail men, and on word-of-mouth informaticn. Fre-
quently, he is seeking a recommended course of action, a weighing of
alternatives, and nceds someone to extract action implications from the
theoretical language of research reports. In industry, too, this translation
function plays an important role. Allen* has described a “boundary
impedance” which exists between organizations, partly as a result of
their adoption of what amounts to their own coding systems in order to
cut down on “noise” and increase the efficiency of their operations.
Consequently, certain individvals, in a more or less unplanned mauner,
have come to act as bridges or gatekeepers, translating and channeling
information to those for whom it appears appropriate and linking mem-
bers of one organization with those of other or different (i.e., academic,
governmental) organizations. Another important consequence of user-
directedness is the frequent fulfillment of an unrecognized, unvoiced in-
formation need—the provision of information that proves valuable to a
user though he had not specifically looked for it, either because he did
not realize that it existed or did not perceive its utility for his purpose.

A fourth important attribute accounting for the prevalence of in-
formal communication is that these interpersonal channels typically carry
ancillary information and, in effect, complement the operation of the
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more formal ones. One type of information very often transmitted by
informal interpersonal interaction pertains to methodology and hard-
ware, the kind of “how to” information which often does not find its
way into the literature or, when it does, is not sufficiently detailed to be
meaningful. Negative resulis and details of preliminary or on-going
work also are conveyed most often through informal interaction rather
than more formal outlets, Additionally, much informal communication
relates to the more formal literature, either providing leads to useful
published sources of relevant information or filling in the details lacking
in a published report of work. A detailed breakdown on the types of
content typically encountered in <ral informal channels appears in a
recent study stimulated by CosATI"?

Last but not least of the characteristics that underlie the predominance
of informal interpersonal channels as information sources is the rela-
tively small expenditure of effort and time that they typically involve.
Allen and Gerstberger ® have assembled evidence in a series of studies
which indicates that: “Engineers, in selecting among information chan-
nels, act in a manner which is intended not to maximize gain, but rather
to minimize loss. The loss to be minimized is the cost in terms of
effort . . . which must be expended to gain access to an information
channel.” They conclude that accessibility is the single most important
determinant of the over-all extent of a channel’s use, and that, though
technical quality is usually recognized, its consideration is delayed until
after a channel has been selected, a situation which they labe! *an
appallingly inefficient way of doing things. . . .” However, other data
suggest that, in addition to being readily accessible, informal channels
are prompt and relatively efficient. For example, in summarizing studies
conducted in the Department of Defense (pop), Carlson *¢ reported that
70 percent of the first attempts to locate information needed for research-
and-development work were informal in nature, and that the engineers
who went first to informa! sources received a higher proportion of the
information that they needed, within the time limits imposed by their
tasks, than did those who went first to formal sources.

These characteristics of informal communication all play their parts
in enhancing its effectiveness in the performance of two principal func-
#ons: fostering the progress of research and facilitating the application
ot knowledge. With regard to the first of these functions, informal com-
munication is a very frequent source of ideas and of approaches to
problems. According to one estimate,

. . of the communication that is used by each researcher as an inspiration and

as a data flow that makes his ¢wn work possible . . . some 80 percent . ..
comes to him from other researchers at a stage before formal communication
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and through the informal channels of the grapevine, the conference, the seminar,
the preprint, and the other tentacles of what we now call the Invisible College.144

A number of studies, though not suggesting so high a percentage,
demonstrate the prominent role of interpersonal interaction in gen-
erating hypotheses or pointing out alternative interpretations to be
explored, which, in turn, lead to a new projects and new directions of
research effort. Further, informal interpersonal interaction is the princi-
pal source of the encouragement or social support so necessary to
convert ideas into action. Colleagues and peer groups not only evaluate
completed work, they determine in large measure which ideas are acted
upon &nd which studies actually are performed, through their interest
and their assurance that what is planned is of potential value in a field.
Additionally, and most clearly documented in the many studies of the
ways in which informal communication stimulates and fosters research
effort, is the provision of information needed to solve the various prob-
lems occurring in the course of work, Pelz,**? for example, has shown
that frequent interaction with numerous colleagues, especially those who
differ in technical strategies and afford intellectual competition in arriving
at the best solutions to problems, greatly improves performance, He
recommends that supervisors encourage corsultation outside the im-
mediate work team, establish evaluation groups to review the work of
various teams, and regroup work teams periodically.

In a current review of studies of information needs and uses,!*®
the author suggests that many of the recent investigations of informal
communication in industrial and government laboratories have implica-
tions for organizational policy makers, and he anticipates increased ex-
perimentation with such policies as those governing long-distance tele-
phone calls, travel, and the attachment of technical staff members to
research teams as “information men.”

The second principal function of informal communication relates to
the knowledge~application interface. To be applied, scientific or tech-
nical knowledge must be adapted to the “applier.” At the present time,
this transmission—translation function typically is accomplished verbally.
Thus Kimball *** suggests that science-and-technology transfer and use
should be dealt with as a “people transfer” process and that the problem
of document retrieval is not the main issue in this context. To date, there
is no uniform pattern for crossing the knowledge-application inter-
face, but on two points there is consensus: that report writing alone
does not do the job, and that one of the most effective procedures is
to arrange for research-and-development personnel to work side by side
with, and to interact with, operational and production personnel at
various stages throughout the course of work.'** Evidence for the latter
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point is found in pob studies of the factors involved in the generation and
use of significant developments contributing to specific DoD systems; the
investigators ** found that in nearly all instances the developers of par-
ticular pieces of technology remained closely associated with the
eventual implementation of their concepts. Additionally, subsequent
studies showed that some three fourths of the inputs that advanced the
work of the projec's under study were personal communications during
the development and production-engineering stages, and that much of the
information input resulted from on-the-job experimentation in the solu-
tion of problems,2*

Recognition of the importance of personal communication in the
transfer and application of science and technology has resulted in at-
tempts in both industry and government-sponsored projects to foster
employee mobility, Such efforts probably have played a large part in
reducing the median time between discovery and application from some
30 years in the 1920’s to about ten years in the 1960’s. Yet such lag
still is too great in an era of rapid change and accelerating technological
development,

Employee mobility takes two principal forms: vertical—upward in a
company through promotions; and horizontal—movement of persons
between component divisions or laboratories of the same company or
between companies. In regard to vertical mobility, the trend since the
turn of the century har been clearly in the direction of bringing scientific
and technically trained personnel into the front office. For example, in
1900, only 7 percent of industrial management in this country was
composed of technically trained personnel; by 1950, the proportion had
increased to 20 percent; in 1968, it was 36 percent; and a figure of
S0 percent has been projected for 1980, The effect of this tendency
toward moving scientists and engineers into positions of greater manage-
ment responsibility has been interpreted as that of increasing receptivity
to the use of technologically advanced methods and procedures.™

Probably of even greater importance in the transfer and application of
science and technology is horizontal mobility of employees between com-
ponents of the same company or between companies. Such movement
currently is fostered by the policies of many industrial organizations.
For example, General Electric has experimented with the practice of
having newly employed professional personnel from the Materials and
Processes Laboratory assigned to the Research Laboratory for a time
in order to broaden their outlook by having them work with the research
group and become acquainted with projects and facilities.!** A number
of government organizations have taken a variety of steps to expedite
the spread and utilization of technology. One example, sponsored by
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NasA’s Office of Technology Ultilization, is the formation of biomedical
application teams which contact groups doing research in biology and
medicine and help to identify problems or phases of work that might
benefit from the application of aerospace technology.

Though the personal communication aspects of the application of
scientific and technical knowledge have been recognized and efforts have
been directed toward enhancing the effectiveness of this people-trans-
mission process, a major difficulty is that too many scientists and tech-
nologists make poor transfer agents. Their education and experience fre-
quently do not equip them to deal effectively with the major economic
factors that influence application. These mediating agents or catalysts
need to possess a broad scientific or technical background as well as
knowledge of the operation of commercial pressures and constraints so
that they can adapt technological capabilities in feasible and appropriate
ways to user problems and opportunities, Currently, the acquisition of
such commercial experience usually tal-es place gradually while scientists
and technologists are employed in industrial settings; however, the de-
velopment of special training programs that would enable more scientists
and technologists—both students and those already professionally ac-
tive-—to acquire commercial and public purpuse awareness could assist
them in becoming more effective transmitters of science and technology.

And there is need also for further study (a) to discover how best to
combine such techniques as the exchange of software, demonstrations,
lectures, and movement of personnel and (b) to determine those phases
of the entire development—production-marketing process in which the
interaction of personnel representing different aspects of work is most
fruitful. Such studies as those advocated in Recommendation E1
(Chapter 3, Section E) could teach us things about this field that would
point tu profound and long-range changes in the organization of research
and development in our society. For example, one might ask: What is
the optimum distribution of sizes for research-and-development or-
ganizations? While the answer to this question depends considerably oa
the factors determining the sizes of the educational, industrial, or other
enterprises to which research-and-development groups often are attached,
it also depends on the relation of the efficiency of the latter groups to
their sizes. Here, interpersonal relationships can be of major impoitance.
The results of such studies could provide guidelines for develeping poli-
cies that would accelerate the transfer and appiication of new knowledge.
One such effort is a recently initiated project of the National Academy
of Engineering,?* involving six universities, which has the objective of
discovering improved ways of using modera technological develop-
ments to enhance biomedical research and health care. Each university
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will endeavor to Jevise better ways of relating university activities in
engineering to efforts in such fields as biology, medicine, and manage-
ment science, with the goal of accelerating the development of new
instruments, artificial organs, new devices for therapy and diagnosis, and
other medical tools.

Although saTCOM has not atlempted to crystallize into specific recom-
mendations the implications of the numerous and varied stus*’es dealing,
with informal interpersonal communication, the Committee has dealt in
its recommendations with mechanisms and policies which can help to
nurture and strengthen the informal communication network. Our
Recommendations C11, D1, D2, and El (see Chapter 3, Sections C, D,
and E) arc addressed to these ends.

Scientific mectings constitute an important coupling mechanism
between truly personal and more formal modes of communication, The
maintenance of their effectiveness in this role within the changing pat-
terns of scientific and technical communication deserves particular atten-
tion. Presumably no one would argue that large conventions should be
staged solely to provide attendants with opportunities to talk informally
between sessions; yet, the suggestion, occasionally voiced, that most
large scientific meetings should be eliminated altogether and replaced by
numerous small working-group meetings ignores the fact that a major
conference, in addition to fulfilling its own over-all function, is a par-
ticularly economical and effective mechanism for bringing together small
groups having like interests. For the other aspect of communication
through meetings, dissemination via the formal sessions, the nature
and organization of such sessions clearly play a role of vital significance.
Section C of this chapter deals in more detail with studies of the effective-
ness of informal interaction and presentations at meetings in a number
of disciplines.

The principal criticism of meetings has focused on two charges: that
their continuing growth in size and number is unwarranted, and that
their purposes too frequently seem to be ill-defined. Since meetings
play a major part in the advancement of science and technology, it
is of vital importance that greater effort be directed toward match-
ing their effectiveness and efficiency to contemporary requirements.
Such is the purpose of our more detailed review of this topic in Section C
of this chapter and of our Recommendation C16 (Chapter 3),

B. ORIGINATORS AND USERS

The originators and users of scientific and technical information are
largely the same individuals, for almest everyone who generates scientific
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and technical information also makes use of it, while, in their turn, many
users are originators of scientific and technical communications. We
consider them separately simply because sharply differing interests are
involved in these two aspects of scientists’ and technologists’ concern
with communication, even though communicators and receivers of in-
formation frequently are the same people.

ORIGINATORS

Ideally, the technical paper serves the purpose of reporting significant
research results for the advancement of human knowledge and the
betterment of mankind. Were this its only purpose, publication should

= assured and provided completely at public expense. In the real world,
the situation is not this simple; other reasons include arbitrary external
requirements, professional advancement, kudos of various kinds, and
money., Most such motives are not inherently bad, but all can detract
from the effectiveness of the over-all communication system if applied
capriciously or without restraint. A brief indication of some of these
not wholly communicational roles shows the mix of motives which fuels
scientific and technical publication. For example, individuals write
papers to:

1. Maintain or enhance their professional status and recognition in a
particular field or within an organization

2. Develop a better résumé and list of publications in order to estab-
lish a better bargaining position for salary reviews or job interviews

3, Conform to the traditions of science oy making their work avail-
able upon completion for the judgment of their peers and colleagues

4, Obtain the satisfaction of seeing their work in print

5. Facilitate new contacts with others doing similar work

Research organizations also have a number of motives for sponsoring
the writing of papers by their staffs; for example, to:

1. Estabiish or maintain, for purposes of recruiting, sales, or project
support, a public image of their organization as a place where most of
the work, or the most interesting work, in a field is taking place

2, Obtain a measure of the productivity and quality of the efforts of
the professional staff

3. Develop better staff biographies to enhance sales proposals or
satisfy necessary accreditation procedures

4, Advertise particular products or services
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5. Reinforce patent protection and obtain royalties or revenues from
pubtlication sales

Further, professional organizations and societies encourage the writing
of papers by their members for such reasons as:

1. Improving the profession and its skills

2. Sustaining their programs of services to members, such as publica-
tions and conveations

3. Maintaining their status as active organizations and thus encourag-
ing increased membership

Finally, there are the commercial publishers, whose efforts necessarily
are guided more by profit than by enhancing the effective flow of sci-
entific and technical information. They compete with scientific and tech-
nical society publications in fields of broad appeal, thus adding to the
volume of communications in such fields, but leave to the societies the
coverage of areas that interest relatively smaller groups of readers or
those less involved in industry and applications.

At times, scientific and technical societies also yield to market pres-
sures and opportunities to the detriment of the effective flow of informa-
tion. As a result of tight budgets, editors may hold papers and allow a
backlog to develop rather than suggest to authors that they publish
elsewhere in order to obtain faster service. Further, some societies re-
quire papers presented at their conventions to be published in theit
jourr:als (or editors reserve at least a right of first refusal). Such a
restriction takes from the author the option of placing the article in a
journal which might permit earlier publication or wider dissemination.

These various motives dilute the primary purpose of scientific and
technicai publication and produce a complex structure of producer
Interests and equities, the strengths and inadequacies of which tequire
much clearer understanding (Recommendation C7). Fot example,
though it is possible to differentiate clearly between technival paper and
technical patent, the sociological forces which resuited in the institution
of the latter also affect the former, just as the patent fulfills a number of
the same information purposes that the paper does. Such overlaps,
constraints, and pressures must be recognized and considered in planning
for more-effective scientific and teciinical communication.

Users

The determination of scientists’ and technologists’ habits in the use of
scientific and technical information and the teliable identification of their



Primary Communications 103

information needs present difficult and challenging problems. How they
say they obtain information and what they say they do or do not
want obviously cannot be ignored; however, it is equally clear that such
expressions are not always reliable. For example, when one circulates a
list of journal titles un which some nonexistent publications have been in-
cluded and asks scientists to indicate those which they read regularly,
an appreciable number of respondents invariably will check one or more
of the mythical periodicals. Additionally, scientists’ opinions on what
information services they would like to have necessarily are formed
largely in the context of what is familiar to them. They might respond
differently in some framework other than their present one—or in the
light of broader knowledge about potential services.

Another aspect of the operation of the communication network which
we need to understand more fully is the sluggishness with which indi-
vidual working habits respond to new opportunities or challenges. There
is evidence that not only individuals but whole blocs of sclentists or
technologists often will get into a rut and for years fail to take advantage
of information tools that could help their work significantly, Allen ¢ has
found with some consistency that the channels used with the greatest
frequency are not the ones providing the greatest number of acceptable
responses. Further, Parker 1** suggests that much seemingly unproduc.-
tive, “Jow payoff” communication behavior fulfills the functions of
morale building or channel maintenancs. A better understanding of these
aspects of communication behavior is necessary before we can effectively
design and promote the use of new communication techniques and media.

The application of external testing techniques to the determination of
the information habits of scientists and technologists is complicated by
the likelihood that the experiment itself may distort the phenomenon
under study, a situation further aggravated by the aforementioned un-
teliability of vset reports and user adherence to firmly eatrenched pat-
terns of behavior. On the other hand, experiments in which the testing
does not directly involve the subject—so-called “unobtrusive measure-
meot"—are difficult to devise.® A number of measuring techniques have
beea tried in this area with varying degrees of success and are now
being modified and combined with one anothet to meet more effectively
the problems inherent in assessing user behavior. Such techniques
have been described in detail and appraised in recent reviews (eg, in

* Funkhouset ¢ mentions the following two nontechnical fiustrations of the
unoblrusive measurement technique: (a) ganging roughly the size of a total TV
sudience by measuring the drop in city walet pressure during commercialy; and
(b) Placement of radio advertising by an avtomobile dealer oa the basis of his
tecords of stations to which radios are tuned in cars brought in for service,
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those by Menzel *¢ and by Parker and Paisley 141). Briefly, they include
questionnaires; diaries; records made by a trained observer who “pops
in” and checks information activilies in a particular setling at random
intervals; analyses of records, such as library withdrawal lists or de-
mands made on an information center; citation studics; interviews;
socicmetric analyses; and the “controlled experiment” types of studies.
A method employed by Halbert and Ackoff ** to circumvent the omissions
and exsggerutions of the diary and the neg'ect of out-of-working-hours
acquisition of information that characterizes the participant-observer
technique was to have each participating scientist or engineer carry a
specially designed alarm watch during all his waking hours. The alarm
was set to go off at random intervals and, when it did so, the wearer noted
whether his activity was related to scientific and technical communica-
tion. If it was, he described it more fully. Another variation on the diary
approach is the so-called solution development record,* a record of the
approaches identified, selected, and rejected throughout the progress of
a team’s work toward the solution of a design or development problem.
This record, when combined with interview data on information inputs
to a work group, gives an indication of the nature and utility of informa-
tion sources and of the effects of information on the progress of work.

A recent trend with regard to interview and questionnaire studies
of user behavior is to focus on a “critical incident,” a particular piece
of information received, and to ascertain the source or sources, content,
nature of acquisition (directly sought for a specific purpose or acciden-
tally acquired), application to a task, nature of the task, and further
information activities that the information stimulated. This emphasis
has helped to enhance the meaning and usefulness of the resulting data.

Another technique receiving increasing attention, typically in combina-
tion with other methods, consists in the use of sociometric analysis to
demonstrate the influence of personal characteristics, attitudes, and inter-
personal relationships on the flow of information. Typical phenomena
that this technique serves to explote are: the existence and functions of
the “information man" ot “‘gatekeeper,” who acts as a kind of informa-
tion source and communication channel for his colleagues; the factors
determining the scope of the so-called invisible colleges and the kind
and amount of information that circulates within them; and the correla-
tion of information needs and of behavior patterns in the exchange of
information with particular uset characleristics and relationships in the
wotk environment.

Finally, the methodological devclopments of recent years are showing
mote concentrated effort in the direction of the “controlled experiment.”
One example is the compatison of the age of wotk reported, types and

e g
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impact of information received, and informal interaction stimulated at
a number of “experimental” meeting sessions for which papers were
distributed six weeks prior to the the meeting and at “control” sessions
which took place at the same or previous meetings and for which such
a practice was not followed.'* Another type of experiment compared
the utilization of information by several research-and-development groups
engaged in the solution of the same problem and competing against one
another for government contracts.* Experiments, such as those of Kessler
MI17,**° in which computer techniques could be employed to monitor
and modify the flow of information among users, offer an approach of
great potential value, the possibilities of which are as yet largely
untapped.

Though the various methodologies employed are few in number and
not without serious defects, their modification, use in combination, and
more careful application have advanced substantially the art of designing
and conducting studies of user behavior in recent years. In the past,
such studies frequently focused on highly subjective “opinion poll” types
of data dealing with preferences and evaluations, on simple use-nonuse
data unrelated to context or consequences, or on the delermination of
user skills ard practices, such as foreign-language facility or the number
of hours spent reading in & library, which are chiefly of value in guiding
the management of local information services. Current emphases in
data collection pertain to:

1. Functions—the relationship of (a) the media from which infor-
mation is r~-2ived, (b) the nature of the information, and (¢) its in-
tended purpase to the specific uses made of it

2. Petformance—the effect of infotmation received or of patterns
of information exchange behavior on the accomplishment of a specific
task

3. Dissemination patterns—the media utilized and audiences reached
from the time work is first reported through the time of its publication
and eventual secondary coverage, and the time intervals associated with
the process

Consequently, certain major themes and perspectives are emerging now
that invite further study or follow-throuah, The first of thesc is the
increasing adoption of a systems approach in the study of a givea
community's scientific and technical communication—the recognition
that all information exchange arrangements, information functions, and
interconnections among receivers need to be examined in order to ap-
ptaise the flow of information. Cotollaty is a ;rowing awareness of the
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ways in which varied information channels complement and supplement
one another in the effective transmission of information; Menzel i** refers
to this as synergistic activity of channels in the transmission of a single
message. Crucial in this context is the role of informal communication
and the need for a better understanding of the regularity and order in
its oocurrence and of the implications of this orderliness. Finally, there
is a tendency to view scientists and technologists as specialized publics,
whose communication institetions are shaped and operated for many
purposes other than the #  hunge of information.

Notwithstanding thes  «ouraging developments, two recent reviews
point to serious shortcomings that still are with us, Herner and Herner,**
in reviewing malerial on communication needs and uses, list the follow-
ing: (a) the relatively few techniques used; (b) the diversity of the
groups to which these few techniques are applied; (c) the ambiguity
of the terminology employed; (d) the tailure to profit from past mistakes
ot to build on past gains; (e) the lack of innovation; and (f) the fre-
quent absence of rigorous experimental designs. They additionally cite
instances in which excellent data were collected, but inadequately
analyzed and interpreted, because their potential was not recognized,
andG, on the other kand, studies in which mediocre or barely adequate
data were over-analyzed, only because the statistical and mechanized
techniques for doing so were known and avallable,

In his review of this area for the subsequent year, Paisley 1* indicated
that “the study of information needs/uses has matured methodologically
(in most projects, most of the time),” and he suggested as the crucial
shortcoming the nerrow and shallow conceptualization that so often
results in such instances of inappropriate handling of findings as those
pointed out by Herner and Herner.** In selecting a limited area for
exploration, some investigators fail to keep in mind the over-all context
and thus ignorc possibly significant factors and influences as well as
the broader implications of their findings. Four suggested questions, to
which future studies should give emphasis, are:

1. What are the factors determining channel selection?

2. What are the effects of quality, quantity, curtency, and diversity
on productivity?

3. What is the role of background and personality factors in shaping
information-exchange behavior?

4. In what ways do the social, economic, and other systems that
impinge on the user and his communication system affect information
exchange behaviot?
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In addition, saTcoM urges investigation and clarification of three
areas in which data are lacking. First, except for the observation of last-
link transfers, exploration of the ways in which the diffusion pattern of
information throughout a network is influenced by user demands has
been limited. Second, the lack of awareness of the existence of informa-
tion services rather than their (imputed or experienced) ineffectiveness
continues to coatribute in a major way to the heavy dependence on
informal channels. Finally, there is little effort to apply or implement
what is Jearned from user studies; for example, what steps should be
taken to deter users from returning to familiar and easily accessible
sources, even when the expected yield is low, and to tap instead sources
that promise a higher yield, albeit at greater effort.

The findings of the studies briefly mentioned in this section and of
the many other user studies of recent y:ars are too varied and numerous
to permit detailed discussion (the final results of the massive User Needs
Study of the Department of Defense comprise six volumes).'!. 13 They
offer a wealth of suggestions for further investigations of the communl-
cation patterns and information needs of scientists, engineers, and
practitioners. Particularly important in following up on these suggested
lines of endeavor is the involvement of highly competent persons with
a broad working knowledge in the substantive fields being studied, as
we emphasize in our Recommendations E!l and E7. The absence of
such involvenieat has sccounted in large measure for the lack of con-
tinuity among earlier studies, for the frequent failure to concentrate
effort on major and crucial problems and questiors, and for much of the
rather widespread apathy with regard to follow-up or implementation of
significant findings. Broader awareness cnd participation among scien-
tists, engineers, and practitioners of proven discipline competence are
essential to the success of future studies and to the continued and,
hopefully, more rapid progress of this field.

C. MEETINGS

The term “scientific meeting™ covers a broad range of gatherings from
small seminars and discussion groups to major national and international
conventions. For the most part, howuver, “scientific meeting™ brings to
mind conferences, symposia, and annual conventions at which some
appeeciable level of over-all planning and control is exerted by someone
other than the communicator, Two aspects of communication must be
considered in studying such occasions: the informal, between-sessions
colloquies among the attendants and the formal sessions themselves.
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It is a well-known saying about scientific meetings that “You always
learn more from conversations in the hallways (a euphemism that takes
in a wide variety of locales) than you do from the formal papers.” While
this statement undoubtedly is exaggerated, there is no doubt that corridor
talks at meetings can be immensely valuable, both concretely for the
actual information exchanged and somewhat less tangibly because of
the scientific fellowship and enthusiasm they nurture, Here, as with
purely informal exchanges, content and audience largely are (or can be)
controlled by the communicators. Timing, of course, depends basically
on those who plan the conference or meeting. Thus, accompanying almost
all farge professional meetings are many related and very worthwhile
breakfast, luncheon, and other working sescions of commiltees, panels,
task forces, boards, and the like.

For the other aspect of communication through meetings—dis-
semination through the formal sessions—neither audience nor timing
is controlled by the communicator. Within the framework of the partic-
ular conference’s or session’s theme, he does largely delermine the
content of what he says, if he has the chance to say it; his control over
the latter factor varies from near zero for major invited papers (of course,
he can decline) to being virtually complete for presentations in certain
kinds of free-for-all sessions.

In order to enhance the effectiveness of meetings in the fulfillment of
their characteristic dual function, substantially better information than
previously has been available on various aspects of meetings will be
needed. Data on optimum patterns of presentation—for example, read-
ing versus discussion of predistributed papers versus panel sessions; on
timeliness of papers versus the value of premeeting refereeing or screen-
ing (since either Is achieved at the expense of the other); on postmeeting
evaluation of benefits—the sources and types of information that proved
useful in work; and on many other aspects would be useful in guiding
efforts toward modification and improvemeat.

The provision of such data was one of the main objectives of a series
of studies begun by The Johns Hopkins University Center for Research
in Scientific Communication in §966. The Center oblained comparative
data on a variety of aspects of the dissemination of information at the
annual meetings of 8 number of scientific and engineering societies.**
Among the groups studied in relation to each meeting were the authors
of program material, random samples of session attendants, participants

* Dixciplines studied included: optical science, peophysics, meteorology, geog-
taphy, rociology, seronautical snd astronautical engineering, metallurgicsl engi-
neering, and heating, refrigerating, and air-conditioning engineering.

—
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in special program events (e.g., demonstrations at exhibit booths, special-
interest-group discussion sessicns), and persons who purchased or re-
quested copies of meeting papers (many of whom were not present at
the meetings). The analysis ** of the October 1966 Annual Meeting of
the Optical Society of America (osa) illustrates the types of data ob-
tained in these meeting siudies. Response rates for the participating
groups at the Optical Society meeting ranged from 71 percent to 78
percent. Ameng the principal findings were the following:

1. The weeting attracted persons with a higher level of academic
training than wes typical of the field of optics as a whole,

2. Research and development were the paramount areas of effort of
most participants, with authors of papers especially emphasizing basic
research and the preparation of manuscripts on their work.

3. While most of the material presented dealt with single research
projects, a fourth of the presentations were reviews of a series of experi-
ments in which the speakers were involved.

4. Generally, work covered in a presentation began about a year
before the meeting and became reportable a few months before it.

5. Though most of the work had been presented in oral and/or
written form prior to the meeting, such dissemination tended to be of
limited scope; therefore, more than three fourths of the authors planned
further reports, typically as journal articles, very soon after the meeting.

6. Substantial percentages of all groups reported significant informal
Interacticn at the meeting, with postmeeting follow-up planned in most
cases,

7. Respondents who had modified, or who planned to modify, their
own work as a .esult of inferination received from specific formal papers
about which they were questiorned, or from interaction about these
papers, varied from a seventh (for session attendants) to a fourth (for
authors).

8. Additionally, more than half of the attendants repotted some
modification of theit wctk as a result of aspects of the meeting other
than the specific papers ebout which they were questioned.

In the report of the Center's study of this 0sa meeting, the authors
concluded that, taken together, the findings depicted a stimulating and
effective annual meeting.

Once reliable data of these and related kinds have been obtained
and analyzed, societies and other concerned groups will be able to
insist that their implications be reflected in the improvement of meeting
arrangements. Meanwhile, funding otganizations must be convinced,
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first, that vigorous steps are being taken toward the achievement of
maximum meeting effectiveness, and second, that meetings are an es-
sential element in the communication complex—not merely a luxury that
can be sloughed off without serious damage to scientific and technical
communication. (See Recommendations C16 and D1.)

D. PREPRINTS AND TECHNICAL REPORTS

Originally the name “preprint” was limited to documents in manu-
script form that would be published later, as its literal meaning implies.
Current usage minimizes the significance of the second syllable and the
term now applies to a sizable range of items, from communications just
slightly more formal than many of those described in the latter portion
of Section A of this chapter to finished manuscripts that have been
accepted by a journal and are scheduled for publication. Between these
extremes lie interim reports on research projects that authors reproduce
and send to friends (including the invisible-college kind of round-robin
communication); multiple copies of papers that speakers stack on a
chair for help-yourself distribution at conference sessions and which
may or may not be formally published at some future date; semiformal
drafts of articles that authors plan or hope to publish after further
tevision; and other variations on the general preprint theme. The “pre-
print problem” frequently referred to involves principally members of
the family in the more nearly formal portion of the spread, and it is with
these that we deal primarily in this section.

Preprints distributed by, and largely at the whim of, their authors
unquestionably enjoy many attractive advantages over their mote formal
cousins. 'They permit prompt dissemination of information; they allow
greater flexibility in adapting commurication to context; they are for
the most part free of arbitrary space restrictions; and they include
conjecture and accounts of (ailutes as well as documented successes.
And s0, as publication time lags have lengthened for conventional jour-
nals, and as space and cost limitations have become more severe, it is
not surprising that scientists and technologists have turned ‘ncreasingly
to the preprint kind of medium. Although its superposition upon the
existing journal structure leads inevitably to redundancy and duplicatica,
the few instances where analyses have been made have indicated the
combined effect to be beneficial tather than otherwise.

But communication by preprint also has drawbacks. No permaneat
record is assured, at least under current conditions of insufficient biblio-
graphic control, to ptovide for teliable subsequent seatch. Completely
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decentralized control of dissemination by authors means little or no
standardization of, or consistency in, dissemination patterns; one who
receives preprints in a given field frora scientist A this year may ot may
not receive them from scientist B, who works in the same field, or from
scientist A next year. Dependeble, comprehensive indexes are almost
impossible to prepare, and even if prepared would have limited use-
fulness because of probleins of access to the documents indexed. Al-
though the ultimate publication of preprint content in formal papers
may be a net asset, the absence of any consistent way of identifying what
has received duplicate recording unquestionably makes for a considerable
degree of confusion.

Even more serious is the threat that preprint circulation may under-
cut the primary journals. When the distribution of preprints involves
large areas of specialization or is worldwide in scope, it does, in fact,
compete with formal typss of dissemination. Though such distributior
may not be intended as a substitute for journal publication, it can make
widely available a complete manuscript, which is cited in bibliographies
and accepted by some as sufficient to establish priority. As a result, the
journal may be relegated to the role of archival depository, with low
readership and use. Bul the preprint typically lacks refereeing and
editing, the filtering and evaluation so crucial for trustworthy and effec-
tive scientific and technical communication, and its purported failure to
be conscientious about citations of prior work tends to raise questions
about the quality and authenticity of such communications., Nevertheless,
the preprint can fulfill an important function without undercutting the
more formal publications. If used to convey information, at the author’s
discretion, on procedures, pilot or exploratory work, brief reports on
the current status of wotk, or extensive collections of primary data,
tables, illustrations, and the like, and if automatic distribution is care-
fully controlled, the preprint can constructively complement rather than
compete with the functions of the archival journal.

Hete, as with meetings, scientific societies and similat organizations
should take the lead in exploring various aspects of semiformal written
communication within clusters of specialists. Such groups should cer-
tainly be kept small, but we need to know more precisely their optimum
size, that is 10 say, the size beyond which they become econ.omically
impractical and self-defeating by reason of increased cumbersomeness
ol operation (greater distribvtion delays, lowered quality, excessive
volume). In view of proposals that have been advanced for partially
centralizing preprint distribution in order to ensure thst all interested par-
ties are ircluded in the exchange and to introduce at least minimal
bibliographic control, it is necessary to know how far one can go in
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these directions without nullifying the peculiar advantages of the preprint
medium. Answers to these and similar questions should go far toward
clarifying the desirability and feasibility (or lack thereof) of attempting
to impose some degree of centralized control upon preprint distribution
and should point the way toward effective future action, It is within
such a framework that Recommendations C14 and C15 (Chapter 3)
were forraulated.*

Two projects, in particular, are relevant to our coasideration of
preprint distribution; the first is a six-year operational study conducted
by the National Institutes of Health (N11), and the other, a feasibility
study carried out by the American Institute of Physics (Atp), with partial
support from the Atomic Energy Commissica (AEC). The former, which
Ni called its Information Exchange Greup (1EG) program, was initiated
in 1961 to examine experimentally various aspects of the informal,
rapid exchange of information common within small groups of scientists
with simifar research interests. Basic to the design of the experiment was
the belief that each special-interest or profile group contains a core
of “elite,” representing roughly five percent of the total group. Members
of this core group are “in the know" at all times, since they function as
referces and editors and as competent critics in refation (o their students,
staff members, or colleagues. Further, they exchange information with
one another for reaction and stimulation. A principal objective of the
experiment was to make information as rapidly available to the entire
profile group as f1 was to the core of elite so that all would be able
to base their day-to-day research decisions on the latest information.
A second basic belief was that a rapid flow of information would
accelerate scientific advance throughout a profile group. The experiment
was intended to gather data relevant to this thesis—l.e., to document
those instances of a saving of research time or money that resulted
from having had access to a preprint that was distributed well in advance
of a journal article.

The mechanics of opetation, as planned by the Npi, wete relatively
simple. The Institutes established a communication center to which the
research papers originating within a group of scientists with common
research interests could be sent, there to be duplicated (by photo-offset),
with copies mailed promptly to all members of the group. The Institutes

® There is, of course, & practical limit to the amount of bibliogtaphic control
that can be exerted over prepeint distribution. The author of a paper undoudt.
edly will continue to send copies to friends, who have friends, ete. However, the
scope of such dissemination probably will remain very small, and the existence
of some uncontrolled Informal interaction should not deter societies from seeking
to introduce as much ordet g3 is practicadle,
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exercised no control whatever within any group, referring any problems
with regard to input to each group’s chairman for decisions. Also, the
NiH made no changes in any scientific communication, but served, in
effect, only as a mail drop. The program was carried on for three years
with a single group of research scientists before others were added.
Eventually, there were seven. Table 1 presents the subject areas of these
groups, the initial and final membership of each, and the total number of
communications circulated.
Among the main findings of the experiment are the following:

1. Each of the subject groups became the nucleus of a growing body
of scientists which, probably, would have increased to the point of ap-
proximate saturation in the research fields involved had the experiment
continned,

2, Approximately half the communications were full research reports,
87% of which subsequently were published.

3. Participants generally appeared uninterested in tack-and-forth
comments and frequently unwilling to call attention to points of error
or disagreement; however, there were indications of much private *“back-
flow"” from readers to authors.

4. Of two groups questioned after the program had operated nearly
four years, nearly all (98-99 percent) indicated that participation in

TABLB 1 Age, Growtb, and Communications cf Information Exchange Groups
in the N Experiment

Total
Commu-
Final Age ______Tom Membership nications
Groups (Years) Initial Final Sent
1 Oxidative Phosphoryla.
tion and Terminal
Electron Transpont 6.00 32 (3} 4
11 Hemostasis 292 19 127 176
11T Computer Simulation
of Biological Systems 2.78 40 m 69
IV Molecular Basis of
Muscle Contraction  2.29 9s 296 141
V Immusopathology 242 (2] 61 320
VI Interferon 221 9% 250 278

VIl Nucleic Acids and
the Genelic Code 200 222 1,472 206
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1EG helped them to keep up with current literature, and more than four
fifths (83-84 percent) believed that the rate of progress in their fields
increased as a result of IEG,

5. In response to a final questionnaire, 466 participants reported
1,111 instances in which advanced information received through I1EG
influenced their research decisions, cited 346 instances in which such
information prevented unnecessary duplication, and described 15 in-
stasices in which they were misled by, detected an error in, or disagreed
with the advance data.

6. The 466 scientists also provided quantitative estimates of time and
money saved or lost as a result of 1EG information; the data suggested
an overall saving (in man hours and money) on the order of $10,000,000

per year.

The NIH concluded that the IEG experiment had fulfilled its initial
objectives, and as it had been set up as a feasibility test, with no con-
templation of or provision for a continuing Nm-based preprint distribu-
tion service, the experiment was terminated some six years after its
inception.* The NIH also suggested that shis kind of quick-communica-
tion program is well worth considering for subject areas that are highly
focused and readily definable, and that such a program will function
most efficiently and with least friction when managed by an appropriate
society or other group also involved in journal publication in a given
field.

The second project grew out of an AIP—AEC discussion of the AEC's
tentative plans to establish within its own organization a centralized
preprint distribution system in the field of theoretical high-energy physics.
Following this discussion and an Information Symposium sponsored by
the American Physical Society, it was decided that AP would conduct
a study to determine the desirability of a centralized service for distrib-
uting informal communications in this field. If the results were affirma-
tive, the aTp would then draft the rough design of an experimental service,
This 1P study began in April 1966 with interviews of 45 high-energy
physicists and the mailing of questionnaires to more than 550 more; a
separate questionnaire was sent to 36 U.S, and 47 foreign institutions
likely to have “preprint libraries” of one kind or another. The main
questions raised in the interviews and the personal questionnaires were
the following: (a) Would the innovation under consideration affect

¢ Another polnt of view with regard to the termination of this experiment appears
In an article by Green 1
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the journal publication system adversely; and (b) if so, all things
cousidered, would any such effect te outweighed by the benefits of the
innovation? The crucial question then asked was: “Considering the
advantages and disadvantages you have listed, should a centralized
preprint service in theoretical high-energy physics be tried on an ex-
perimental basis?” A breakdown of the 543 replies showed that 42
percent wers wholly in favor; 36 percent indicated “yes, with reserva-
tions”; 13 percent were against the idea; and 9 percent were undecided,
These results, together with the interview findings, which were com-
patible, suggested that at least an experiment in centralized preprint
distribution was warranted, with a final decision regarding establishment
of a full-fledged continuing service to await the results of such a test.
Consequently, the AP derigned a trial system that would combine the
following services: announceinent of preprints; maintenance and circu-
lation of a directory of high-energy theorists; and provision, at the
discretion of the author, of copits of preprints on request and/or
automatically in preselected categories, *”

The Division of Particles and Fields of the American Physical Society,
which was regarded as the most appropriate group to have coguizence
of such an experimental service, is considering the proposal but has
not reached a decision on its implementation. In the meantime, the AEC
and its laboratories probably will begin to provide this kind of service
within the nuclear-energy community.

A substantial and specialized segment of the semiformal literature
consists of technical reports, a form that has been described by one
writer as sired by World War 1T and damned by scientists and engineers
ever since, The main characteristics cf the technical report are the
following, the latter two of which it sharec with the preprint, thus
permitting extensive substitution of one for the other:

1. It is written for an individual or organization that has the right
to require such reports.

2. It is basically a stewardship report to some agency that has funded
the research being reported.

3. It permits prompt dissemination of data and results on a typically
fiexible distribution basis.

4. It can recount ihe total research story, including exhaustive ex-
position, detailed tables, ample illustrations, and full discussion of un-
successful approaches.

The individual’s control of this medium is largely limited to report
content, He may influence distribution, but his laboratory or funding
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agency controls it. Timing for many technical reporis is specified in
the contract under which work is done; for others, it may be the author’s
respons:bility, Other attributes of technical reports as a whole are so
heterogeneous that one can find ready examples to support almost any
generalization that happens to strike his £ icy: that they are too long
or too short; badly refereed or well referced—cor not refereed at all;
reliable or unreliable; inadequately distributed or too widely distributed;
too detailed and techaical or not technical enough; too expensively
print:d or shoddily assembled; a valuable complement to journals or
a serious handicap to conventional publication. One semigeneralization
that has some validity is that, while .. appreciable fraction of the infor-
mation in technical reports appears within a year or two in conventionally
published form, a single report does not typically become a single
putlisked article. More often, a journal article will contain material from
several technical repoits plus data and conclusions that may never have
appeared in report form; or some of the contents of a particular report
may show up in several jeurnal papers, each of which also contains
other mateiial,

Spirited arguments as to whether technical reports of the kind just
described should exist have produced a little light, more heat, and a lot
of fun over the past 25 years. Surely, however, the time for such debate
is long past. Techniccl reports exist. For more than two decades they
have been turned out in increasing quantities under a variety of auspices
and conditions, and a sizable complex of accessory paraphernatia for
their bibliographic control has grown up. The total annual production
of these documents amounts to tens of thousands; and there are several
hundred offices and agencies with responsibility for the research-and-
development programs that prepare and issue the reports.

Under these circumstances, the appropriate role of scientific and
technical societies appears to lie in working to improve the effectiveness
of technical reports rather tfan in continued windmill jousting to try
to eliminate them. Among the objectives to which these organizations
might beneficially devote their efforts and irfluence is the development
of a better differentiation between reports whose preparation is required
for contractual purposes, such as periodlic progress reports submitted at
set intervals, and substantive reports whose preparation is determined
by the status of work. Distribution of required reports would, of course,
be at the discretion of the sponsoring agency; however, substantive
reports should be treated as any other primary publicatiuns and given
uniform and adequate bibliographic control, The development and adop-
tion of such a policy could greatly enhance the usefulness of the technical
report literature and is the subject of our Recommendation C15. Other
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areas in which the influence and efforts of scientific and technical socie-
ties would be of value are:

1. Improving the quality of technical reports with regard to such
aspects as the writing itself or more erfective presentation of data and
results

2, Making reports or information about them more easily accessible
through better or more fully coordinated services for announcement,
abstracting and indexing (or their equivalents), and provision of
copics

3. Achieving maximum cootdination between technical report and
primary journal publication programs in order to minimize confusion
and undesirable duplication

E. SERIALS

Serials include such mediz as the conventional journals, some proceed-
ings of meetings, anc transacticns of scientific and technical societies.
Here, the communicater (the author) has substantially no control over
either timing or distribution. His control of content is analogous to
that which a federal agency has over its appropriation; he submits what
he wishes to communicate, after which referees and editors decide how
much, if any, of it will be published.

The “average serial” (probably as mythical as the averaze man)
would have the following characteristics: repetitive (usually periodic)
issuance; a more or less well-defined subject area; some degree of
quality control of content; a fairly formal editorial structure; a format
as professionally impressive as the budget permits; and, generally, a
subscription price. Qbviously, several of these features are not entirely
unknown within the semiformal communication family. For example,
the contents of some technical reports and preprints receive appreciable
refereeing prior to issuance; a long, periodic series of technical reports
on the same general subject eventually may become difficult to dis-
tinguish from a journal; the technical stature of semiformal documents
often equals, and sometimes exceeds, that of many published papers;
contractor rivalry frequently results in reports far more elegant in ap-
pearance than most journals. The published serial literature perhaps
combines these various attributes more fully than does any one of
the other media and probably can be thought of as constituting a fairly
well-defined entity in the minds of scicntists and technologists (see
References 85 and 125). There are now some 30,000 or more sien-
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tific and technical journals, and for scme years the birth rate has
exceeded the mortality rate. That apparently no more papers per scien-
tist are being published today thau were published some decade: ago
is but cold comfort to the individual scientist or technologist with his
personal communication problems of choosing what to read and when
to write,

A further complicaiion i3 that journals, in their ancient role as prin-
cipal purveyors of scientific knowledge, have been expccted to be all
things to all scientists—to serve simultaneously as the chief medium
for the announcement of new knowledge, as the fundamental archival
repository of tested and accepted results, and as the major instruments
through which scientists build their professional reputations. In several
respects these functions ate inherently incompatibie. Effective per-
formance of the announcement task requires prompt, rapid publication.
But provision of a complete, reliable archival record necessitates the
time-consuming tasks of prepublication refereeing and evalvation, And
to the extent that scientists are judged oy their professional peers (and
by administrative officials who hire and promote scientists) simply on
the number of their publications, the scientist is subjected to a kind of
built-in pressure to publish as many papers as he can, regardless of
the actual significance of their contents.* Rising costs in every phase
of publication, leading to limitations on the length of papers and on the
numbers of tables and illustrations that can be included, have added to
the complexity of the problem. Still another factor contributing to the
difficulties is the evolution of substantial areas of multidisciplinary re-
scarch, for example, astrophysics, biochemistry, and geophysics, As a
result, the typical individual research scientist finds himself in an in-
creasingly difficult situation with regard to the journal literature. To
cover his research interests, he needs to look at more and more different
journals, all of which are continually growing in size, with “two for one
splits” not uncommon. In cach of these, the quantity of material not of
interest to him, but within which the information he does want is sub-
merge 1, also keeps expanding. Current awareness dividends are obtained
at the cost of reduced reliability—and vice versa. He cannot afford to
subscribe to all the journais that he feels he should, and even if he could,
he would not have time to read them and get everything elsc dore. A
number of approaches have been and are being tried to assist the
scientist in this many-faceted predicament.

* Currently, there are indications of the emergence cf an opposing pressure to
avold duplicative and triviel publication, « tendency foctered by the low esicem
fn which sclentists hold colleases who indulge i~ this practice and by the caustic
criticism that empty publication sometimes evokes,
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Two possible approaches to aileviating the ills caused by the sheer
quantity of the technical literature are (a) to publish less and (b) to
get rid of much that already has been published. Scientists have written
a great deal on the general theme of “Scientists write too much,” or, at
least, write too much trash. A year or so ago, for example, physicist
Lewis M. Branscomb *7 wrote: “We must find & way to throw out, for
good and all, a good fraction of the published scientific literature”; many
others (e.g., Goudsmit '’) have expressed similar views. The underlying
questior.s of the contemporary value of currently published scientific
and technical literature and of the length of time it will retain its value
can be subjected to some degree of quantitative analysis. For example,
the results of a small-scale study,*” using a random sample of solid-state-
physics papers of receat vintage, suggested that nearly half of all papers
in this field retain significant value and, in particular, are not out of date
or superseded even after five years have passed. Undoubtedly, many
papers that contain valuzble information also contain nonsense or present
their cases very poorly, This fact, perhaps, is the source of the wide-
spread contempt of scientists for the bulk of their colleagues’ writings.

To combat the publish-or-perish syndrome and its inflationary effect
on the quantity of scientific and technical literature, those *who zvaluate
and judge the work of scientists and engineers, and those who are
engaged in training the scientists and engineers of the future, should
emphasize quality of output over the number of papers. They should also
point out and stress such examples as that of the physicist, Albert Michel-
son, who, though his work exerted a major influence on science, published
a relatively small number of papers and books. Further, his total of
75 publications did not entail the repeated issuance of the same material
in slighily varying form,

The scientific and technical societies have a vital role to play both
in the achieverent of better publication birth control and in the explora-
tion of procedures for the selective withdrawal or burial of useless or
superseded material, One plan offered in regard to the latter is to employ
two levels of abstracting: promptly issue¢ indicative abstracis to an-
nounce tite existence and availability of information, followed by in-
formative and critical abstracts of the more useful and higher-quality
material, Material for reviews and other forms of consolidation wouid be
selected from the latter. A variety of approaches to the problem of
eliminating the chaff need to be developed and tested,

The dilemma facing primary journals in trying to fulfill the dual cur-
rent awareness and archival record functions has triggered various pro-
posals for both. The relatively receit growth of letters journals—for
example, Physicel Review Letters, published weekly by the American
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Physical Society, aud Applied Physics Letters, issued semimonthly by
the AIP-—is & case in point, These periodicals for the most part have
develuped from Y etiers to the Editor departments in archival journals.
Typlcally, the refereeing or editorial treatment that these letters receive
is on a siraple, often very stringent, acceptance or rejection basis. They
are offset-printed, and the time lag from scceipt ol manuscript to publica-
tion can be very short. Any given item may or may not be fcllowed
eventually by a conventionally published full paper. Letters journals
provide their readers with a kind of early warning system regarding work
under way and give them prompt access to initial findings; they also serve
the author as a medium for estabiishing priority of his research (sce
Recommendation C10).

The contradictory nature of the functions that journals have been ex-
pected to perform undoubtedly has contributed to the proliferation of
certain informal and semiformal media. In some of the latter, dissemina-
tion of information can be very rapid, and there are no arbitrary space
or other restrictions to prevent an author from giving a complete account
of whatever research he is reporting.

A specific type of informal pnblication with promising poteniial for
alleviating scientists’ literature headaches is the recently proposed super-
journal, a reprinted composite of the best papers from about ten or more
journals of original publication (see Recemmendation €C10). It would
share with critical reviews (discussed in Chapter 6, Section A) the role
of substantially reducing the amount of material a scientist beginning
work in a particular field would have to read. Because of the delay
necessarily involved in such reprinting, the superjournal’s principal
value would be for general inforination rather than for communication
at the research front. Such a delay also would protect the journals of
original publication. The major problem presented by the publication of
a superjournal is one that plagues the selection of the “best” of anything
—determining the criteria for the selection and the individuals to make it.

The page-charge concept (pioneered by the American Institute of
Physics almost four decades ago %) has important implications both
for the cost of the jourral literature to the individual scientist and for
the basic relationship between research and communication, It repre-
sents one specific practical implementation of the principal staied in the
first sentence of this chapter—that research is not complete until the
results are publishzd or otherwise recorded so that the scientific com-
munity can have access to them. In other words, Researrh=Experi-
mentation+Making the Results Available; to spend research-and-de-
velopment funds for the latter purpose is as legitimate and proper as to
spend them for laboratory equipment, scientists’ and technologists’

e T
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salaries, and the like, Typically, the page charge is set at an amouut
approximately equal to the cost of getting an article ready for printing,
the so-called fixed cost of publication, which includes such things as
editing, preparation of manuscripts for the printer, typesetting, and
proofreading. The amount of work and cost of cach of these steps are
proportional to tte number of pages to be published and independent
of the number of copies to be run. Not included in the page cha:ge are
such items es paper, folding, binding, addressing, postage, or biiling, all
of which are proportional to the number of subscribers and, thercfore,
should be covered by subscription rates. Thus, the policy recognizes that
the results of scientific and technological development have value to so-
ciety beyond that accruing personally to jndividual scientists and in-
dicates that, while readers should pay the distribution costs of putting
particular results into their hands, making the findings basically available
is a proper charge against the over-all research-and-development budget.
Such a division of costs and responsibilities between preducers and
usets affords to publishers of primary journals reasonably good financial
stability in the face of fluctuations in number of pages and subscribers.
Though the amount of material to be published might vary, the cost and
income for the editorial and composition work would remain approxi-
mately in balance. Subscription rates, of course, would have to increase
somewhat with an increase in the annual total number of pages in a
journal,

For a number of ycars there was no standard pattern among govern-
ment agencies regarding the honoring of page charges; however, in
October 1961, the Federal Council for Science and Technology (rcsT)
recognized that research was not complete until published and recom-
mended that some part of the cost of publication be assessed, via page
charges, against the original research funding (see Reference 151).
The rcst steted several conditions under which it urged that all federal
granting agencies honor page charges for both grantees and employees.
According to a survey by the National Science Foundation,??® very few
societies—a total of 21-—had used the page-charge mechanism prior
to 1959. By 1962, some 38 scientific journals were levying such charges,
and a dozea more indicated that they expected to do so in 1963, A recent
study, funded by the Ns¥ and conducted by the Biological Sciences Com-
munication Project of The George Washington University,?® provides
additional data on these treuds. The tendency toward broader acceptance
of the page-charge concept appears to have been arrested under the
fmpact of tightening controls on research-and-development expendi-
tures.104

In addition, there is a revival of the often-heard argument that in-



S o

122 SCIENTIFIC AND TECHNICAL COMMUNICATION

formation services (secondary abstracting and indexing services, as well
as the primary services that concern us here) should be supported by
their users, because the users are the beneficiaries and are also the people
best qualified to evaluate the services. In an unsupported free market, so
the argument goes, valuable services will prosper and costly services of
little value will die out. The information market, in short, is compared
to that for ordinary consumer goods and services in which the stimulating
cffect of free competition is widely acknowledged. We accept only partial
validity for this view. Surveying the response of free-market prices to
changes in quantity and quality of service, we are impressed with the
wide departures between the behavior of some types of information ser-
vices and the classical pattern for consumer goods. These departures arise
from several sources, ircluding especially the large input costs that are
independent of the number of users served end the extreme sluggishness
of user response to new services. As an example of a departure fro.n
classical supply—demand behavior, we mention the situation in which
libraries feel it necessary to arquire very highly priced, privately pub-
lished journals as long as these contain some worthwhile material. Such
journals remain economically viable as a result, though they may not, in
fact, represent ““good buys.” At the same time, a high-quality journal
can run into serious economic difficulties when an economic fluctuation
causes its contributors to fall behind in bonoring page charges. Relevant
in this context is a comparison of journals in the fie!d of physics with
regard to number of words of scientific material received by the sub-
scriber per subscripition dollar; the highest value of this ratio is more
than 40 times the lowest.

Changing needs and opportunities require the dcvelopment of more
appropriate mechauisms for the support of input costs of primary
journals, and the study effort advocated in Recommendation C7 (Chap-
ter 3) sheuld provide data to guide and facilitate their evolution, Until
such time as a new dispensation can be put into effect, the continued
implementation of the page-charge policy is essential for the immediate
future of this country’s major journals (see Reference 104). Therefore,
SATCOM urges in its Recommendation C8 the continued provision of
funds for publication churges not only in research-and-development
agreements but alsc in those fellowships and traineeships that support
the conduct of reseaich,

Increasing mechanization of the primary publication process has im-
portant implications for both increased econory and improved service.
The efforts of the arp to develop a “national physics information sys-
tem” (see References 6 and 103 and Chapter 7, Section B) provide an
illustration. One basic phase includes development of a computer-aided
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photocomposition capability for use with the arp journals. Another is the
design of a new classification system for physice, to be used in con-
junction with free-language index terms for intellectua! organizatiou of
the physics literature, It is anticipated that classifying, indexing, and
abstracting will be done by authors under the scrutiny of referees and
editors, The plan then envisions a computer store that will contain both
the text of a paper and the necessary bibliographic information for a
variety of services, including abstracts, indexes, and special bibliogra-
phies. Other mechanization programs have different specific character-
istics and vary somewhat in details of objectives, but this whole area of
development is an exceedingly promising cne in which scientific and
technical societies can and chould play a significant part (see Reccm-
mendations C12 and C13).

The field of microforms also deserves special attention and study by
the scientific and technical societies. The good and bad points of micro-
film, microcards, and microfiche are too familiar to require extensive
discussion here. Peshaps only onc society can be said to have gone “ali
out” in the use of a microform for primary publication. This is the Wild-
life Disease Association, which publishes Wildlife Disease exclusively
on microcards, each issuc consisting of a conventionally priuted pamphlet
of abstracts plus microcards of the full papers. Other combinations of
conventional print and microform may be well worth study to determine
the optimum matching of output with user needs for different situations.

F. TRANS".ATIONS

The non-English-language portion of the world’s scientific and technical
literature required by U.S, scientists and tech::ologists probably zmounts
to as much as 50 percent, an estimate reached by the National Lending
Library of Great Britain in a recent survey, ™ It also has been estimated
that about one third of the world’s scientific literature is published in
languages that are not read by most U.S. scientists and technologists. If
this proportion changes at all in the near future, it will only grow, pri-
marily because the technologies of the emerging nations are creating a
new body of literature in languages heretofore of little consequence in
the technical literature. This shift in language emphasis results from
both the nationalism and increasing importance of the Asian nations,
particularly Japan and China, in ficlds of science and technology.

At present, the most expedient way to make this body of foreign-
languags material available is through the use of translations, Few U.S.
scientists have the time or the inclination to become proficient in several
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languages, and fewer do so now than was true a few decades ago. More-
over, a scarcity of formal cowives, qualified instructors, and sdequate
technical dictionarles exists, especially for the less common languages.
However, no shortage of translation services is apparent.'* Translaticas
exist for every form of publication utilized in science and technology—
books, volumes of periodicals, technics! reperts, individual journal
articles, papers presented at conferences, and others. In many instances,
journals are translated irom cover to cover and regularly issued; the first
of these, the Journal of General Chemistry of the USSR (Zhurnal
Obshchel Khimii), appeared in an English-language version in 1949,
By 1967, 183 foreign-languaze journals were available in English
cover-to-cover translations, 160 of them with U.S. Government &s-
sistance. When publications containing selected articles or abstracts were
included, the total aumber of translation serials amounted to 283 in
1967. Table 2 depicts the historical growth of journal translation activity
ia this country. Time lag from original publication to receipt of an
English-langunge version ranges from four to 18 months.

Although the number of cover-tc-cover translation journals grea'ly
exceeds the number of selected or abstracted ones, there is some dis-
agreement about their value. While it is undoubtedly tewe that much of
what is translated is not worth the cost or effort, it {s also extremely
Jdifficult to decide exactly what should be inciuded or ercluded. ‘What
Is important to the engineer may seem trivial to the physicist. Also, one
pbysicist's (engineer's) trash may be another physicist’'s (engineer's)
gold mine.

Sources of translatizns vary widely and include individual translators,
goverament agencies, scientific and technical societies, and commercial
publishers, all of whom epparently ciler this service in response to a
specificaliy expressed need. Table 3 depicts the numbers and soucces
of English translation serials in 1967,

The praciice of obtaining custom translations for the individual uset,
while satisfactory to that particular user, tends to be wasteful and in-

TABLE 2 Growth of Journal Transiation Activity in (he United States

Mumbet of
Year Titles Published
1938 114
1938 108
1961 154
1964 224

1987 283




TABLE 3 Number and Spoi:sors of Eaglish Translation Serials Available in 1967 ¢

Number of Journals by Sponsor
Type of Jourus! and Professional Soc ely  Commerclal
Price Range Gavernment ¥ or Unlversity Pubtisher Total
QOover 10 cover 32 49 102 18)
Selected acticles or abstracis 12 12 24 48
Scheduled to begin pudblication i 1967 0 k] 10 13
Ceased pubdlication, but back issues available
from publisher or in libraries 13 8 18 3]
4 283
Price range ¢ $5-$30 per year, $3-37 $20-$85 per year $10-9245 per year
pet fssue for material
obtained from cFs17.

Free subscriptions of
several journals to
certain sudbscriders.

8 Sources of data presented in this \able are References 88 & 1 165,
¥ Includes governments other than the United States,
2 Singic issves from CrsTI cost $3.00 each.
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efficient when the fraction of the literature covered becomes appreciable.
Difficult.es faced by technical librarians in identifying and locating avail-
able translations encouraged the Science and Technology Division of the
Special Libraries Association (SLA) to Legin collecting copies of avall-
able translations on an organized basis in 1946, By 1953, this collection
and its use had increased to the extent that the need for a better system
of acquisition, cataloging, and dissemination of translations was recog:
nized and, as a result, the sLA Translations Center vas established at
the John Crerar Library.* This Certer {s a cooperaiive nonprofit enter-
prise and serves as a depository and information source for unpublished
trunslations, Its objectives are to attempt to eliminate dupiication of
translation effort, to disseminate information regarding available trans-
lations, and to provide copies of translations or refer inquiries to other
soutces. Since 1956, operating costs of the Center have been alraost
wholly reimbursed by gtants from various government and industrial
sources, principally the Nsr; however, in 1967, & small secvice fee was
included in the price of each translation to help support the Center.
Translations are deposited on a voluntary basis, and industrial participa-
tion {s encouraged by the precervation of the anonymity of each trans-
lation’s donor in order to safeguard the disclosure of proprietary interests
in various subject areas. A number c* periodic publications indicate
the Centet’s heidings:

1. Author List of Translations, 1953, and its Supplement, 1954

2. Bibliography of Translations of Russian Sclentific and Technlcal
Literature, 19531956 (pudblished by the Library of Congress)

3. Translation Monthly, 1955-1958

4, Technlcal Translations, 1959-1967

5. Translations Register-Index, icitiated in 1967

The orincipal government agency responsible for providing transla.
uons of technical litetature Is the Nst. The National Defense Education
Act of 1958 1 gpecifically directs the NSP to *. . . provide for, of
arrange for the provision of . . . translations and other services. . . "
The Nsk handles its translations progtam under two different administra.
tive atrangements, Foreign scientific litetature of ctitical interest is made
available by direct soppott of the publication of covee-to-cover ot telec-
tive translations by U.S. scientific and technical societies, In the case of
each such journal, NSk support is latended to be pattial and tempotary,

* The John Crerat Library recently has assumed responsidility for the stA Trans-
lations Center and has changed the name 10 the National Translation Center.
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continuing only until the publication becomes seif-supporting. Although
the NsF supported 51 translation serials—41 on a cover-to-cover basis
and ten on a selective basis—at the peak of its translation program (see
Referenca 152), this number had decreased to 21 cover-to-cover trans-
lations and six sclective serials by 1967. The others had become self-
supporting. \Whenever possible, comaercial translation-journal efforts
were encouraged, with the Nsp providing financial support in some
instances. Other foreign material of basic but not necessarily current in-
tecest is transtated overseas under the Special Foreign Curreacy Science
Information Program. This program, utilizing PL 480 funds, ~lso pro-
vides English abstracts, critical reviews, and bibliographtes of foreign
technical literature,

While the Nsr directs its translation activities toward the needs of
the scientific community as a whole, other government agencies under-
take such activities primarily to stisfy their mission requirements. The
Joint Publications Research Service (JPRS), a component that acts as a
service bureau of the Clearinghouse for Federal Scientific and Techn!cal
Information (cFst1), handles the major portion of custom translation
work for government agencies. The JPRs was established in 1957 with
a small core of professional linguists and cutrently has contractual ar-
rangements with some 4,000 individual translators. Since it provides
transiations for all government agencies, its scope fs not limited to science
and technology; in 1964, for example, this category accourted for only
35 percent of its total output. Individual JpRs reports are av. 'lable in
hatd copy from both crsT1 and the U.S. Government Printing Office
(6P0) as well as on microfilm from Rescarch and Microfilm Publica-
tions, Inc.

Among Lhe large govetnment customers and users of translations are
the Depattment of Defense (bob), the National Aeronautics and Space
Administzation (NASA), and the Department of Health, Education, and
Weifare (HEw). They announce their translation accessions thtough
U.S. Government Research and Development Reporis and through their
own publications-—Technical Abstracis Bulletin, Scientific and Technical
Aerospace Reports, and NIH Library Transtations Index, respectively—
and maks them available theough theii cotresponding document-delivery
systes.

Scientific and technical otganizations other than sta have been active
in providing translations for the scientific and technial community.
Many of the cover-tocover joutnals, otiginally published with Nsp
support, are now totally the responsidility of such groups as the aip and
the Ametican Mathematical Society (AMs). The greatest number of
translation journals, both cover-to-cover and seleclive, are issued by
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commercial publishers, es Table 3 shows. The price range for these
journals. although higher than that of the government-supported or
soclety publications, does not appear to be an intolerable burden for sub-
scribers, since few of these journals have ceased publication; in fact, the
total number has increased each year.

Just as commerclal publishers fin. it profitable to provide translation
journals, commercial translation firms provide custom or individual trans-
lations for fees ranging from $6 to $40 per thousand words of English.
A director of the American Translators Ascociation estimated that the
commercial translation agencies in the United States have an annual
volume of about $7.5 million.!* No estimate is available for the scientific
and technical fraction of this business. Additionally, there are large
numbers of freelance translators providing translations that vary widely
in quality and price. The 1956 edition of Translators and Translations
lists more than 800 government agencies, freelance translators, and com-
mercial firms that serve as sources of translations.

Projects Involving automatic processing of foreign-language materials
(machine transiation) have been supported by various government
agencies—pob, Nsp, Central Intelligence Agency {c1a)—for almost a
decade, In 1964, the Automatic Language Processing Advisory Com-
mittee (ALPac) was formed under the aegis of the NSk to study the
progress and achievements of these projects and make recommenda-
tions concerning their future development, ‘The ALPAC’s unanimous con-
clusion was that machine translation at that time was not feasible on a
production basis and that further research shonld concentrete on com-
putational linguistics.

Although the volume of translation activity in the United States is
great, efforts at cootdinating this activity and providing some measure
of control have not been effective. European efforts at establishing
national translation centers also have met with difficulties, although
international centers, such as the European Atomic Energy Community
(EuratoM) and the Eutopean Translation Center at Delft (ETc) have
achieved some measure of success in their efforts. The ETC was estab-
lished in 1961 under the sponsorship of the Organization 1ot Economie
Coopecation and Development to compile of make accessible trans.
lations into inajor European languages from Russian, Chineze, Japanese,
and othet non-\Western tanguages. It has compiled a union catalog of
translated texts and a collection £ ptinary translations, and it issues
a monthly listing of accessions as vell as maintaining a file of translators.

In the United States, two ofganizations have beea prinarily re-
spoasidle for making translations of scientific and technical literature
available—cFstt and the sLa Translations Centet (currently the Na-
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tional Translations Center). From 1959 through 1966, these organiza-
tions cooperated in listing their holdings in Technical Translations.
The crsT1 disseminated information on translations available through
foreign government sources as well as those obtained by the 1J.S. Govern-
ment; the LA listed its accessions from private sources, such as individua!
translators and industrial organizations, Soine commercial firms, for
example, Brutcher Technical Transtations, also listed their available
transiations through this medium. As a part of this cooperative effort, the
sLA Translations Center received partial support from CFsT1; however,
this support ceased in January 1967, and subsequently Technical Trans-
lations ccased publication. With the support of an NSF grant, the sLA
started a successor publication, Translations Register-Index, in June
1967, which lists all sLA translations and indexes translations from all
available sources.

Current services 10 announce available translations, though far from
adequate, include the following:

1. Guide to Scientific and Technical Journals in Translation, pub-
lished by the sLA since May 1968

2. US. Government Research and Development Reports, including
government transtations acquired primarily from Russian and Chinese
sources (though not !dentified as translations in a separate section: of the
index)

3. Translations Register-Index, attempting to cover all translations into
English (including the accessions of the sLA Translations Center and
government translations, with efforts under way tc incotporate the
listings of the European Translation Center and the National Lending
Library of Great Britain)

4. Comprehensive Guide 10 Scientific and Technical Translation:, a
cumulative index being compiled by the sta Translations Center with
support from the Nsr (that was scheduled for publication late in 1968)

Major inadequazies in the current announcement raedia are the lack
of comprehensive covetage of all svailable translations, the delay in
announcement of available ranslation , and the failure to provide any
mechanisms for announcement of traaslations in progress.
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CHAPTER ;

The Basic Access Services— Document
Availability, Bibliographic Control,
and Abstracting and Indexing

This chaptet reviews the traditional basic services that provide awarcness
and access to primary scientific and «chnical information, These services
are nonspecific as to particular context or customer category and inciude
document availability, bibliograplii¢c control, and basic abstracting and
indexing. The aspects examined in this chapter are: (a) scope, coverage,
and growth; (b) the nature and extent of cooperative efforts; and (¢)
econotnics and utility. The increasingly important vustom-tailoted,
automatic or on-demand services based on the reprocessing and/or
consolidation of primary and secondaty information are discussed in
Chapter 6.

Traditional secondary services in the numerous disciplines of science
and technology vary greatly in scope, coverage, and growth, Abstracts of
some kind are available in aimost every subject field and range along a
continuum from the infraindicative to the ultrainformative.® Indexes vary
similarly in type, comprehensiveness, and pattern cumulation, In sevetal
fields a single service—libtary, abstract journal, or index—is tecognized
as the official authority for that discipline; in others, 8 number of setvices
function under muitiple auspices and with varying degrees of co-

* An indicative or purely descriptive abstract siates only what the parent docu-
roent s about; an informative abstract also rummarizes the principal facts, ieas,
findings, and conclusions; a critical ot evaluative abstract provides some assess
toent of the worth or function of the content. Abstracts typially merge ot vary
among these types.
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ordination. The extent of dependence on government programs also
varies widely. In some cases, secondary services are almosi entirely in-
dependent of the federal agencies that have interests in the relevant
subject areas, although the lalter may rely heavily on such services. In
other fields, the government providss the principal secondary access
services,

Cooperative efforts among the various secondary services uptil re-
cently have been the exception rather than the rule, with most secvices
pursuing their objectives and performing production processes inde-
pendently. Efforts to standardize on even the simplest matters generalty
have been unsuccessful. Several major studies represent efforts to find
better ways to coordinate and improve the complex of services.

Users often have been critical of secondary services and have com-
plained of their high cost, inadequate coverage, and excessive time lag,
while at the same time affirming the need for such services and applaud-
ing many of the newcr ones that attempt to remedy these cost and
time-lag problems. Although there is general agreement on the positive
value and utility of these services, hard economic data, particulatly on
cost-benefit ratios, are lacking. As a result, it is difficult to determine
how funds should be distributed among abstracting, indexing, biblio-
graphic description, and other possible means of document identification
to obtain the best performance for the investment. We do not know, for
a given sclentific of technical field, whether it is worth the extra money
to prepare an abstract journal instead of an index journal, of to spend a
fraction of that money to prepare critical reviews in addition to the index
journal. Consequently, little solid information Is available to guide the
planning of ccmprehensive systems for improving literature access and
use.

In recent years, the development of the traditional secondary services
has been characterized by growth in size as well as number, increasing
costs and financial pressures on their users, and a particularly pro-
nounced expansion in fedecally operated services. Knowledge of the
natute and composition of the user population of such services and of
changes in this population also is increasing. Futther, thete is gtowing
tecognition of the librarian or information specialist as an impottant
middleman in the flow of information from originator to consumer. In
their efforts to provide the infonnation required by the researchees they
serve, these information specialists depend heavily on secondaty pub-
lications and setvices. In many cases, they ate the target audiences fot
such se~lces, since thay possess the special experience which enables
them to exploit these resources mote fully than could the researchers
themselves.
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A. SCOPE, COVERAGE, AND GRCWTH OF ACCESS SERVICES

SERVICES ASSURING BIBLIOGRAPHIC CONTROL AND AVAILABILITY OF
DOCUMENTS

The dual functions of ensuring bibliographic control and availability
of documents have traditionally been performed by libraries, the oldest
of all purveyors of secondary communication services. By assuring both
the prompt availability of current information and the completeness of
retrospective knowledge, libraries have assisted the scientific and tech-
nical community in its research and in scholarly efforts of review and
analysis.

The common device utilized by all secondary services in characterizing
primary publications is the bibliographic citation which, alone or in
combination with a subject analysis, generally is referred to as the docu-
ment representation or documentation unit of a publication, More
specifically, this unit is composed of data elements which describe the
work bibliographically (i.e., author, title, number of pages, size of docu-
ment, and place published) and may be accompanied by identifications
of the subject content of the work (Index terms, classification notations,
subject headings, abstracts, and the like). In a recent study sponsored
by the United States of America Standards Institute (usast) Committee
on Libeary Work and Documentation, mote than 400 distinctive data
elements for describing the bibliographic aspects and subject content
of major publication forms—books, crials, journal articles, technical
reports, and conference proceedings-—were identified.** The selection
made from these data elements, their roprescntation, and the ways they
are manipulated and formated, as much as the coverage in subject
matter and lime, give abstracting and indexing publications, library
catalogs, and other secondary tools their characteristics and individuality.

Traditionally, the tesponsivility for characterizing and tecording the
basic bibliographic aspects (maintaining bibliographic control) of pri-
mary information has rested with libraties. (The more extensive subject
analysis tequired for documenting the journal literature has been the
principal reason for the development of abstracting and indexing services
in parallel with the libraries.) The main tools developed by libraties
fot this purpose include:

1. Cataloging rules, a set of conventions fot charactetizing biblio-
graphic aspects of a document
2. Libeary catalogs, a collection of unit tecotds of bibliogtaphic
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characterizations for each document in the library, which may appear
in a variety of formats (card catalogs, book catalogs, magnetic tape
records) and may be organized in a veriety of ways (alphabeticaliy by
title, author, or general subject of the document; classed by subject;
and the like).

The catalogs of the great national libraries—the Library of Congress,
the British Museum, the Bibliothdque Nationale—are of particular im-
portance as bibliographic tools, because these libraries, in accordance
with national copyright laws, receive copies of all copyrighted publica-
tions registered in their respective countries. The principal (ai least in
magnitude) general secondary service thet the Library of Congress pro-
vides is undoubtedly the preparation and sale of its printed ratatog
cards. An estimated SO0 million bits of information are distributed
daily to some segment of the approximately 20,000 subscribers to this
service. A sizable fraction of U.S. trade books is cataloged by the Library
prior to publication, and the catalog cards are available when the book
comes out. Some distributors include sets of Library of Congress cards
with books they sell to libraries.

Library catalogs are helpful adjuncts to the shelf access accorded
US. scholars. They are usclful for verification of titles, authorship,
editions, and contenis; indication of the location of at least one copy;
and subject bibliographies. Efforts to publish the catalogs of the na-
tional and other major libraries in book form, thereby increasing their
avuilability and usefulness to recearchers, continue. The adoption of
standards for common bibliographic elements and compatible headings
would make such catalogs of even greater help to researchers. (See
Recommendation E9.) In the United States, the Library of Congress,
the National Agricultural 1ibrary, and the National Libary of Medicine
are attempting to coordinete their respective activitics in this area (see
Section C of this chapter).

Numerous trade publications issued by and primarily for the book-
trade industries serve as additional bibliographic tools for libraries and
researchers. Compilations, such as Books in Print, Subject Guide to
Books in Print, and the American Book Publishing Record (aVl by
Bowker and Company) can function in much the same way as a library
catalog in vetifying li'ics and providing additional information. The
Cumulative Book Index (H. W. Wilson and Company), which, in addi-
tion to works published in the United States, lists all othet books i ths
English language, may be used in retrospective seatching as well. Many
book and petiodical dealers also publish announcement services listing
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books curreatly in stock or books in various subject areas (e.g., Black-
well’s subject catalogs of new and out-of-print titles or Stacey's Off the
Press).

Adequate documentation of the journal and report literature has
proved particularly difficult, since abstracting and irdexing services havs
adopted numerous and differing practices regarding the selection, manip-
ulation, formating, and representation of the data elements in their
citations, For example, the necessily of referring to the same journal
tile over and over again, especially in discipline-oriented abstracting and
indexing services, resulted in various forms of title abbreviations with
which only frequent users of particular servicrs are familiar, Such prac-
tices are inadequate and confusing for the larger information militu and
hamper cross-disciplinary communication. Whaltever the arguments in
defense of the variety of formats and information content in secondaty
sources, there is cleasly a need to minimize inadvertent incompatibilities
and avold excassive duplication of effort (see Recommendation All
and accompanying discussion). Section C of this chapter also discusses
current cooperative efforts to achieve more broadly useful bibliographic
conventions.

AVAILABILITY OF DOCUMENTS

Traditionally, the large and ceutral rescarch libraries (libraries of majot
universities, national libraries, large public libraries such as the New
Yotk (City) Public Library and the Qeveland Public Library, and
private libraties such as the John Cretcr Libraty and the Bagineeting
Societres Libeary) tave attempted to obtain and make readily available
copies of 21l documents of polential ralevance to theie communities of
users, Exemplifying this role is the Library of Congress (Lc), the only
federal anency with a mandate to collect, organize, and make available
materials In all languages and on all subjects for use by any and all
groups."? This Institution, established in 1800, conlains 55.5 million
items, employs a staft of 4,000, and has some 25,000 exchange agree-
menls with othet organizations, both public aad private, Its collections
in science and technology total uver two million moaogtaph title:, and it
receives moce than 20,000 curtent journal titles, In fulfiiing its obliga.
tions (pacticularly those outlined under Title H-C of e 1965 Highet
Education Act), the Library has instituted a National Program for
Acquisition and Cataloging (NPAC) to acquire and catalog all cucrent
publications of value to scholarship, wherever they may be published.
Vith suppott of the Lideary, and staffed ptimarily by tocal persoanel,
Regional Acquisiion Centers and Shated Cataloging Centers have

—

e em———— S—ng*



The Basle Access Services 135

been established in a number of foreign countries. The former ars con-
cerned primarily with acquiring publications in countries whose Natjonal
Bibliographies are in an emerging state of development; one such center
for East Africa has been established in Nairobl, The Shared Cataloging
Centers, in cooperation with the Library’s book dealers in a particular
country or countries, and utilizing indigenous National Bibliographies,
acquire and catalog pertinent publications issued in these countries; ten
such centers proviung coverage for 22 ccuntries had been established
by January 1969, Through another program, LC staff members super-
vise local personnel In acquiring and catalcging materials in conntries
where counterpart (PL 480) funds are available. Such centers now
operate in five nations and at least one miore is planned. Ninety-seven
large research libraries ™ thy United States also participate in the pro-
pram by notifying the Library of additions to their own collections that
it has not yet acquired or cataloged.

Because of the size and growth rate of the scisntific and technical
literature (see Chapter 4, Section A), it is clear that the holdings of any
single library will constitute a steadily decreasing fraction of the total
resources required by that library's usual clientele. Recent estimates sug-
gest that not more than half a dozen U.S. university libraries acquire as
much as ten percent of the materials of scholazly relevance published
thtoughout the worid. The expeciation that collections can bo made
complementary by specialization has been justified in only a few special
cases (e.g, the Harvard and M1t libruries), The traditional interlibrary
loan of documents appears to be losing ground because of practical
inadequacies. A3 & consequence, thete Is Increasingly active develop-
tment and 2xpansion of coopezative library efforts which include: (a) the
sharing and manipulation on an interlibrary basis of such access and
bibliographical tools as uniun lists (see below) and library catalogs;
(b) the use of back-stopping Interlibeary secvices such as those extended
in the United States by the Cunter for Research Libcaries, the John
Crerar and Linda Hall libraides, and the tiree national libraries; and
(¢) the use of fast, economic, and high-quality decument-reproduction
techaiques, thus making interlibeary use feasible without the uctual ex-
change of materials,

Curreatly, exploratory studies and projects are under way that will
assist in and accelerate the mederaization of library procedures aad the
growth of cooperative arrangements, One example Is Project INTREX
at MiT, which involves & series of experiments aimed at providing neces-
$a7y data on user-system Intetsction in a lidrary environmeat to guide
eflorts to design the computet-managed library communication networks
of the future. Included among program objectives are the evolution of
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a digitally encoded, computer-manipulated catalog and display of full
text of documents at locations remote from the library. The first experi-
mental text-access system, which was projected for completion in late
1968, is based on the augmented catalog data and texts of 10,000 docu-
ments (from the research literature in two specific areas of materials
science and engineering), with access planned through three terminals.

The functions of announcement and retrieval are the basic ones of the
secondary services; however, finding a citation or abstract—except for
the small proportion of adequately informative abstracts—merely initi-
ates the information-transfer process. As the coverage of a given secon-
dary service expands, it tends to include a larger number of citations from
sources not readily available to many of its users. Therefore, a nimber of
tools have been developed to assist in locating documents. Among them
are Catalogs of Libraries, which identify the location of monographs
and serials (on the assumption that the listed documents are, in fact, to
be found in the indicated collections). Union lists provide a directory
for the titles to be found in the libraries of a particular area and show
the libraries that hold any given title, Such lists may include all titles,
regardless of subject, or they may be limited to specific subjects or types
of publications, In some cases, they include only acquisitions; in others,
they give complete lists of holdings, including extinct publications.

The National Union Catalog, A Cumulative Author List, published by
the Library of Congress in monthly issues and in quarterly, annual, and
quinquennial cumulations, includes all works currently cataloged by the
Library and by the libraries participating in the Shared Cataloging Pro-
gram. In addition, the Catalog includes entries for monograph publica-
tions issued after 1955, reported by some 950 North American libraries,
and not represented by Lc printed cards, Begun in 1965, the retro-
spective National Union Catalog, Pre-1965 Imprints (abont eight million
titles) is being published over a period of years, thus making available in
book form the total National Union Catalog maintained on cards by the
Library since 1901.

The most comprehensive of these lists for periodicals is the Union
List of Serials in the United States and Canada (third edition, 1965),
which lists more than 156,000 titles, with holdings in 956 cooperating
libraries. Unfortunately, this compilation only includes periodical titles
published prior to 1950. Present estimates indicate that therc are be-
tween 400,000 and 500,000 serial titles in existence today, most of which
are for inactive serials. Because of the expense involved in the publica-
tion of such a compendium by conventional methods, no further editions
will be published. Instead, attempts are being made to update this listing
through the publication of New Serial Titles, which is issued monthly
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and cumulated annually and at five- and ten-year intervals. The National
Serials Data Program (see Section B of this chapter) is endeavoring to
establish a machine data base to characterize this entire file of informa-
tion.

Other regional and subject union lists of periodicals exist that may
be of more value to individual researchers because of their subject slant
or the nature of the cooperating libraries. Examples are:

1. Chemical Abstracts Service: List of Journals Abstracted in CA

2. North Carolina Union List of Scientific Serials

3. San Francisco Bay Area Union List of Periodicals: Science~Tech-
nology—-Economics

4. The State University of New York (SUNY) Union List of Serials

The latter, the sUNY List, is being augmented and v:ill eventually include
all the major periodical holdings of the State of New York. As a first step,
the holdings of the State Library will be added; the next major effort will
entail the addition of the New York Public Library’s Central Research
Library holdings.

The major difficulties encountered in compiling union lists are those
of expense and incompatible bibliographic practices. The constantly in-
creasing number of periodical titles in science and technology makes it
difficult to undertake the compilation of these lists on a volunteer basis,
as was done formerly by members of professional associations and
scientific and technical societics.

As the secondary services improve in their efforts to identify relevant
literature, thev incresse the user’s problem of lecating and obtaining
copies of the pablications to the existence of which he has been alerted.
As a result, a number of abstracting and indexing services have made
arrangements to provide copies on demand for all or part of the materi-l
cited in their publications. Examples of such on-demand document-
delivery systems, operated in coordination with secondary publications,
appear in Table 4. Since it is especially convenient for the user to be
able to turn tc a known source in order to obtain the origiral publication,
it would be helpful if document-delivery systems or depots were clearly
identified and established to cover all the significant scientific and tech-
niral liicrature, Such an approach, of course, wovld have to consider the
copyright question becausc ot the impact on the original publishers,
especially as the volume and scope of coverage of such an on-demand
delivery system increased.

Book dealers and publishers are supplementing their traditional
bibliographic services to libraries with more sophisticated acquisition
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TABLE 4 Examples of Document-Delivery Systems Run in Conjunction with
Secondary Publications ¢

Provision of Primary Publications® Cited

Sacondary Publications in Secondary Publications

Technical Abstracts Bulletin; Any report without release restrictions that
Sclentific and Technical Aerospace is not otherwise avajlable from com-
Reports mercial sources or the Clearinghouse

for Federal Scientific and Technical In-
formation (CFsTI1)

U.S. Government Research and All publications, available from CFsTI Or
Development Reporis Index other sources

Index Medicus All publications—photocopies avsiiable to
librarles from National Livrary of
Medicine

Bibliography of Agriculture All publications—photocopies available
from National Agricultural Library

Chemical Abstracts Soviet publications held by cas and ab-

stracted by cas staff; other material
available from Center for Research

Libraries
Current Contents (Institute for All publications
Scientific Information, Inc.)
Government Printing Office Most publications, exceptions indicated
Monthly Catalog
Engineering Index All publications, available from Engineer-

ing Societies Library

¢ Additional relevant material appears in Table 16,
> Available as original publication, Xerox, microfitm, or microfiche copy for
purchase or loan.

and delivery programs made possible by modern data-processing tech-
niques. The Books-Coming-Into-Print (BCIP) program of the Stacy
Division of Bro-Dart, fuc,, js one e£ample. Libraries participating in this
program develop a Standing Order Profile with the assistance of profes-
sional librarians and the Bcip Thesaurus end specify other criteria for
their custom-tailorcd acquisitions prograns (e.g., specific pubiishers to be
included, instructicns on order handling, additional cataloging services
desired, estimate of acquisitions budget availzble). Through this prc-
gram, libraries automatically can* (a) receive notices of all books to
be published in their areas of interest; (b) acquire immediately upon
publication all important books; (¢) examine “on approval” alt books
sent; and (d) receive information on additional books considered but
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pot shipped, At the same time, simplified ordering and handling pro-
cedures make savings in money and time possible.

ABSTRACTS AND INDEXES: TYPES AND MODES OF PREPARATION, AND
THE S1ZE AND SCOPE OF SUCH SERVICES

Abstracting and indexing services have been defined as continuing
bibliographic services—bulletins, journals, card services, microforms,
and magnetic tapes and search services—offered by various types of
organizations and containing abstracts and/or references to currently
published literature, including periodical articles, pamphlets, books,
patents, technical reports, and related materials. Three types of functions
fulfilled by abstracting and indexing services are:

1. Current awareness—the routine bombardment of each worker with
an appropriate amount of information about what is going on in his
specialty and in other areas relevant to his specialty, This information
need not be reviewed immediately by each worker, but the flow should
be so adjusted that the average worker will review 60-90 percent of it
during the first four to six weeks after delivery. Reprocessing and selec-
tive dissemination of information are geared especially to the fulfillment
of this function.

2. Spot look-up—up-to-date, although not exhaustive, information on
a particular topic related to on-going work. Until remote computer access
and printout becomes economically feasible, this need usually will be
met by a service of comprehensive, at least discipline-wide, coverage.

3. Exhaustive search-—covering what is known in a certain area. Such
searches are necessary in the preparation of reviews, in initiating new
research programs, or in writing a major account of completed work.
They require the use of abstracting services with broad coverage and
the {vll ponoply of indexing services (including citation and permuted
tite indexes) as well as major library facilities that afford access to
primary information,

The features of secondary services which make them usefnl for cur-
rent-awareaess purpotes may not be appropriate for the other two func-
tions and vice versa. IFor example, collections of repriried tables of
contents, such as those appearing in the Current Contents series, may
be very useful for current awarencss but very cumbersome for retro-
spective searching,

Three general types of abstracts that are prepared for somewhat
different purposes and require different levels of svbject competence for




140 SCIENTIFIC AND TECHNICAL COMMUNICATION

their preparation are: (a) indicative abstracts, which announce the
existence of a publication and allow the reader to decide whether he
wants to see the original; (b) informative abstracts, which provide sub-
stanlive material from the original publication, sometimes with the pur-
pose of substituting for the original; and (c) critical abstracts, which re-
view and evaluate the contents of a publication.

The principal forms of indexing used by existing abstracting and
indexing services include:

1. Descriptive cataloging indexes (e.g., author, corporate author,
report number, contract number) that use elements of the basic biblio-
graphic record

2. Alphabetic subject indexes, in which references are entered under
subject terms (cross-references usually are employed to aid the user
in locating subiect terms)

3. Keyword-in-context (kwic), keyword-out-of-context (kwoc), and
keyword-and-context (kwac) indexes, in which the key words of a title
or abstract appear as index terms accompanied by contextual n.atter and
keyed to a full citation

4. Citation indexes, in which subsequent citations that reference a
previous work are grouped with the reference to the original

Other special types of indexes include those for chemical compound
formulas or linear notations for chemical structures.

Assemblies of abstracts and indexes vary from traditionally printed),
all-inclusive publications, often grouping abstracts in broad subject
categories and incorporating supplementary indexes, such as those listed
above (e.g., Techmcal Abstracts Bulletin or Biological Abstracts), to
computer-produced special products, including specialized publications
(Bl0sI1s’s Abstracts of Mycology), abstracts on magnetic tape (Engineer-
ing Index’s computerized system, COMPENDEX), and custom searches
(cAs’s Polymer Science and Technology Custom Computer Searches).
Chapters 6 and 7 discuss other examples of these latter types of services
and their impact.

In regard to the preparation of abstracts and indexes, there is a trend
toward increased sharing of responsibility between authors and secondary
services. The requirement that reports be accompanied by abstracts is
spreading ainong government agencies, and regulations and guides for
this purpose have been published.®™s* A 1962 study of scientific and
technical journals ** showed that most of the abstracts that accompanied
primary publications were author-prepared, and another study ** pro-
duced evidence that secondary publications make extensive use of such
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abstracts, By 1961, 60 percent of the papers cited in Physics Abstracts
were based upon author abstracts. Further, recent estimates suggest that
about half the 50,000 abstracts currently carried by Nuclear Science Ab-
stracts are author-prepared. Proponents of the author-prepared abstract
believe that an author is best able te digest the essence of his paper;
critics claim that an author is apt to put into the abstract what he wishes
the paper contained.

Similar activities and arguments occur with regard to author-prepared
index terms, although the use of such terms is still in the experimental
stage, The Institute of Electrical and Electronics Enginecrs (IEEE) cur-
rently is experimenting with author-assisted indexing of papers, and the
AIP has utilized author-prepared index terms since 1963. The latter has
instigated an extensive series of indexing and classification studies to
develop a new faceted classification for physics, together with separate
sets of subject index terms for each of the classes. In the future, authors
will be expected to use these subject terms to index their papers.

There is increasing activity in the development of thesauri for use
as indexing (and retrieval) tools by both secondary services and authors.
In the past year or so, Nasa, the Educational Resources Information
Ceater (ERIC), and the Department of Defense in cooperstion with the
Engineers Joint Council (see Section B of this chapter) have issued
major thesauri. Additionally, there is renewed interest in classification
schemes as indexing tools; the A1p project described above and its re-
cently completed one on the evaluation of the Universal Decimal Clas-
sification as the indexing language for a mechanized reference-retrieval
system are examples of this interest.

Either the abstract or full text can serve as the source of indexing
terms. The prevailing trend is toward an increasing use of the former in
the development of subject-matter indexes, a procedure that places a
premium on quality abstracting, especially as computer-aided techniques
of indexing, which cannot compensate for inadequate abstracting, are
introduced (see Chapter 7, Section A).

Growth in the number of abstracting and indexing services in science
and technology has been spectacular: In 1900, there was one abstracting
service for every 46 primary journals in the United States; by 1930, the
ratio was 1 to 24; and by 1950, 1 to 18.52 Such services also have
experienced a rapid growth in volume of items cited, as Table 5 shows.
Some indication of the current volume processed by the major secondary
services appears in Tables 6 and 7,

Two quantitative measures are of fundamental importance in assessing
the performance of the aggregate of abstracting and indexing services:
(a) the degree to which these services fail to cover existing information;
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TABLE 5 Growth in Volume of Selected Abstracting and Indexing Servicess

Number of Abstracts Published

% Increase Estimate
Publication c. 1927 c. 1947 c. 1957 c. 1967 1957-1967 for 1968
Applied Mechanics Review 4,245 8,802 107 9,400
Biological Abstracts® 21,000 40,061 125,026 212 130,000
Chemlical Abstracts © 33,000 101,027 240,000 138 240,000
Engineering Index 26,300 56,560 115 60,000
International Aerospace Abstracts 6,770 33,116 389 34,000
Mathematical Reviews 9,200 17,141 86 17,000
Meteorological & Geoastrophysical Abstracts 5,000 9,000 80 10,000
Nuclear Science Absiracts 2,000 14,000 50,000 251 50,000
Psychological Abstracts 9,074 17,202 90 19,500
Review of Metal Literature (Metals Abstracts
from 1968 on) 8.219 23,800 190 24,000
Tobacco Abstracts 1,738 2,966 65 3,200

& Data in this table are based on articles by Arntz® and Keenan,®? on an informal report of BioSciences Information Service of Bio-
logical Abstracts, Inc.,*t and on News from Science Abstracting und Indexing Services 1%t

® Does not include Bioresearch Index, which published 61,784 items in 1967 and had an estimated coverage of 84,000 in 1968,

¢ Major publications only; does not include subsidiary publications, such as Basic Journal Abstracts, Chemlical Titles, Chemical-Bio-
logical Activities, Polymer Science and Technology—Patents, and Polymer Science and Technology—-Journals.

b
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TABLE 6 Selected U.S. Government Abstracting and Indexing Services

Estimated Volume of

Service ¢ Publishing Organization Service (peryear) ¥
Index Medicus Natiopal Library of Medicine 165,000 (1967)
Bibliography of Agriculture National Agricultural Library 94,238 (1967)
U.S. Government Research and Development Clearinghouse for Federal Scientific arnd

Reports (and Index) Technical Information 90,000 (1967)
Niuclear Science Abstracts Atomic Energy Commission 47,000 (1967)
Scientific and Technical Aerospace Reports National Aeronautics and Space Administration 30,600 (1967)

Bibliography on Snow, Ice and Frozen Ground,  Library of Congress
with Abstracts

1,200 (annual average)

2 Services listed by volume of service per year in descending order.
¢ Number of abstracts and/or bibliographic citations.

ERIC

Aruitoxt provided by Eic:
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TABLE 7 Selected Major, Nongovernmental, English-Language Abstracting and

Indexing Services

Service ¢ Publishing Organization

Estimated Yolume of

Service ®

Scle..ce Citation Index Institute for Scleatific

Information
Pandex CCM Information Sciences, Inc.
Chemlcal A¥stracts Chemical Abstracts Service
BASIC BioSciences Information
Service of Biological Ahstracts,
Inc. (B10SIS)
Blological Abstracty BIOSIS
Applied Science and Wilson Co.
Technology Index
Bioresearch Titles BIOSIS
Engineering Index Engineering Index, Inc.
Solid State Abstracts Cambridge Communications, Inc.
Physics Abstracts Institution of Electrical

Engineers (London)
Biological and Agricultural Wilson Co.

Index

International Aerospace  American Institute of Aero-
Abstracts nautics and Astronautics

Review of Metal American Society for Metals
Literature

Electrical and Institution of Electrical Engineers

(London) and (from Jen.
1968) the Institute of Electri-
cal and Electronics Engineers

Psychological Abstracts  American Psychological Associa-
tion

Mathematical Reviews American Mathematical Society
Index Chemicus Institute for Scientific Information

Applied Mechanics American Society of Mechenical
Reviews Engincers

Meteorological and Geoas- American Meteorological Society
trophysical Abstracts

Electronics Abstracts

350,000 (1967)

290,000 (scheduled)

240,000 (1967)

125,000 (1967)
125,000 (1967)
77,000 (1963)

70,000
60,000 (1965)
44,000 (1965)

41,000 (1967)
41,000 (1967)

33,000 (1967)
25,000 (1967)

24,000 (1967)

17,200 (1967)
17,141 (1967)
10,000 (1967)

9,800 (1967)
9,000 (1967)

¢ Services listed by volume of service per year in descending order,

b Estimated volume refers to the number of abstracts and/or bibliogrephic cita-

tions,
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and (b) the degree to which they overlap in coverage. Data on both
gaps and overlap are only fragmentary. The System Development
Corporation, in a study of abstracting and indexing services,®* en-
deavored to characterize coverage by determining the number of services
operatir.g in each of the 178 subject subfields of the cosaTI list (issued
in 1964 and extended in 1966 ¢¢'), Any organization whose services
cited some of the literature in a given field were included. For a sample
of 30 U.S. organizations publishing abstracts and indexes (including the
largest services and those most infiuential in the scientific community),
the number of services per cosaTI subfield ranged from two to 18, with
a median of 11. These results showed that the areas of coverage of present
abstracting and indexing services are fragmented and their boundaries
irregular.

A number of other studies also have endeavored to identify gaps in
completeness and consistency of coverage. A recent comparison *'* of
bibliographies with avstract journals indicated that one fifth of the
bibliographic references were not covered by the abstracting journals
and that nearly half (47 percent) were covered more than once. An
AP study of 2,246 articles in 19 physics journals showed that five percent
(126) of the relevant articles were not indexed in either Nuclear Science
Abstracts or Physics Abstracts and that an overlap of 54 pcrcent in
coverage existed between them. %!

Overlapping coverage among secondary services has both advantages
and drawbacks. Multiple printing of the same abstracts is relatively in-
expensive and brings information to scientists and technologists that
otherwise might be overlooked by them, since no one can use all secon-
dary alerting and reference services. Biological Abstracts and Chemical
Absiracts exchange thousands of abstracts a year instead of preparing
them separately, a procedure that is functional and economical. The
modern technologies of photocompositicn and computer composition
(see Chapter 7, Section A) combined with offset printing, though they
make the multiple publication of abstracts easy and inexpensive, raise
problems of economics and law when carried to the point at which
similar, and thus competitive. products result. Such problems have oc-
curred when the broad scope of a large, mission-oriented, federal agency
program duplicates sizable portions of discipline-oriented systems.

In addition to the problems of coordination and equitabtle reimburse-
ment raised by reprinting of secondary material, duplication of intei-
lectual effort through allowing the same publication to be abstracted in-
dependently several times is an area of serious concern. Such duplication
wasies a kind of time and energy that already is in short supply. Un-
fortunately, there are no up-to-date and reliable results on the amount
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of duplication of effort taking place; existing studies not only are out-
dated, but they generally fail to distinguish between duplication of
intellectua! effort and rawltiple printing. Nor is the degree of overlap by
subject and publication coverage sufficiently well characterized to assist
a user in choosing the particular service or services that are best suited to
his needs. For example, a physicist interested in nuclear structure cannot
know a priori whether to use the nuclear section of PAysics Abstracts,
the physics section of Nuclear Science Abstracts, or both, Table 8 gives

TABLE € Indications of Overlapping Crverage amoog Secondary Servicess

Services

Degree of Overlap

Biological Abstracts (BA) versus
Chemical Abstracts (CA) veins
Physics Abstracts (PA)

BA versus Excerpla Medica (EM)

BA versus Index Medicus (1M)

CA Versus BA

cA versus Geosclence Abstracts (GSA)
CA versus International Aerospace Ab-

stracts (1A1)

cA versus Nuclear Sclence Abstracts
(NsA)

CA versus Revicw of Metal Literature
ca versus Sclertific and Technical
Aerospace Reporis (SYAR)

cA versus Technical Translations

PA VErsus Nsa

57% of a sample covered by Pa also cov-
ered by cA; 40% of a sample covered
by BaA also covered by ca

52% of a sample of 95 cardiovascular,
endocrine, and psychopharmacologic
papers covered by Ba slso covered by
EM

54% of the serials covered by M also
covered by BA

20% of 110,000 items in BA also covered
byca

20% of 6,000 items in GsA also covered
byca

25% of 30,000 items in 1aA also covered
byca

519 of 17,600 reports covered by Nsa
also covered by ca (using in this in-
stance NsA-prepared abstracts); 58%
of 27,900 journal articles in Nsa also
covered by ca; and 73% of 2,630
patents in Nsa also covered by ca

§5% of 18,000 items in Review of
Metal Literature also covered by ca

14% of 36,200 articles in STAR also
covered by ca

73% of 24,000 items in Technical Trans-
lations also covered by ca

549% of a sample of 2,246 articles ap-
peared in both PA and Nsa

s Data in this table are based on reports by Chemical Abstracts Service,® Gar-
field and Sher,’® Greer and Atherton,$t and Orr and Crouse,13¢ ‘
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some indication of the multiple coverage provided by come of the major
secondary services,

The importance of time lag—the period that elapses between the
publication of primary literature and its notation in secondary publica-
tions—varies in different disciplines, though speed of reporting is always
desirable. During the period 1964-1966, Psychological Abstracts re-
duced its time lag for “core” journals in this field from roughly 20 to
three months.™ The median over-all time lag between date of primary
publication and the date at which Chemical Abstracts is sent to snub-
scribers is 14 weeks; however, this time lag is only four weeks for
Chemical-Biological Activities (cBAC) and Chemical Titles (cT).

Coverage of foreign publications typically involves a greater time lag
than is true of domestic material, not only because of delays in reccipt of
issues but also because of the translation skills necessary to process them,
According to a recent study of ab.iracting and indexing services,!** ap-
proximately half (46 percent) of the material acquired by U.S. federal,
society, commercial, industrial, and institutional secondary services taken
together comes from foreign sources.

Some services treat foreign material in a different way from domestic,
and some show no substantial delay in the processing of foreign material,
An example of special treatment of foreign literature is the policy of
Psychological Abstracts. In this field, foreign journals typically are
peripheral rather than core sources. Such peripheral literature is cited
and indexed upon receipt to provide awareness of its existence; however,
it is not abstrected until additional information ot its relevance to psy-
chology is obtained or a body of reluted articles ias accumulated. An
example of prompt coverage is Chemical Abstracts Service, which
maintains a median time lag of three to four months, though 70 percent
of its input is foreign.

B. THE NATURE AND EXTENT OF COOPERATIVE EFFORTS

One of the principal reasons generally edvanced in favor of improving
cooperation and coordination among secondary services, and between
secondary and primary services as well, is to reduce wasteful duplication
of intellectual effort and the expense incurred in providing duplicate
coverage of the same material. Another major reason is to increase the
opportunities for improving the performance of specific services through
enhancing the speed or comprehensiveness of coverage or reducing costs.
In addition, greater cooperation and coordination of services could reduce
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the number of sources that a user must check in a given field and would
assist in deciding when new services are appropriate or feasible.

Factors militating against extensive cooperation aud coordination
include:

1. Basic conflicts in the goals, incentives, and constraints which in-
fluence the various producing organizations (commercial establishments,
federal agencies, scientific and techrical societies, and others)

2. Fair trade, antitrust, and other legislative acts, which can inhibit
cooperative efforts to apportion coverage or to reach agreements on pric-
ing policies

3. Lack of the incentives or resources necessary to effect cooperative
arrangements

4. Inertia or pride in service traditions, which inhibits the discontinua-
tion or merging of services

5. The absence of an organization with the mandate and sufficient
tesources to foster coordination among such services at the national level

6. Technical problems (e.g., different methods of abstracting and
indexing, different bibliographic tape formats) and economic problems,
which create obstaclcs to the adoption and use by one service of the
products of others

In recent years the federal government has sponsored a number ot
studies directed toward improving coordination among secondary ser-
vices. Some of these efforts focused oa the design of national systems,
especially in major disciplines. Examples of such studies are:

1. A1p study of & national system for physics informetion ¢

2. American Psychological Association studies of scientific informa.
tion exchange in psychology '*

3. £pucoM summer study on information networks **

4. Greer's analysis of coverage and tecommendations for improve-
ments of the U.S National Bibliography **

5. Robert Heller and Associates’ plan for introducing grestet co-
opetation among secondary services and strengthening the role of the
National Fedetation of Science Indexing and Abstracting Services 14

6. Information Management, Inc., plan for the development of a
national chemical information system **

7. System Development Corpotation studies of national document.
bandling systems ** and of abstracling and indexing services
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In addition, a number of studies represented fact-finding efforts to
identify and resclve problems that hinder cooperation. Among such
efforts were: (a) tha National Bureau of Standards study of index-
language convertibility, cooperation, and compatibility ¢¢; (b) the study
of the Task Group for the Interchange of Scientific and Technical In-
formation in Machine Language (1sTiM)*; (c) the Library of Congress
MARC Project **; and (d) the studies of the Commiftca to Investigate
Copytight Problems Affecting Communicaiion in Science Education,
Iﬂc.".

Other groups that have been especially concerned with improved ¢o>-
ordination among scientific-and-technical-communication activities in-
clude such National Academy organizations es the Council cn Biological
Sciences Information, the Division of Medical Sciences,*® the Committee
on Information in = Behaviora! Sciences,’* and the Commitlce on
Scientific and Technical Communicition (SATCOM).

Further, in the Executive Oftice of the President, a series of special
studies was initiated (see Chapter 8, Section B) of which an ontstanding
example is the report of the Weinberg Panel 1*® of the President’s Science
Advisory Committee.

A variety of mechanisms have been employed to achicve greater
cooperation among secondary services; however, all too oi. 3 the
measures explored or adopted have dealt largely with operational asnects
rather than with broader underlying fssues, As a result, they have not
been successful in bringing togethet the efforts of the numerous c4ganiza-
tions and institutions involved in secondary information programe and
in directing them toward long-lerm objectives of comsrehensive scope.
This section describes some of the principal current cooperative ectivities.

PROGRAMS T~ ENHANCE COOPERATION IN Dint10GRAPHIC CONTROL AND
AVAILABILIY  OF DOCUMEN-.S

The development of bibhographic standards and stindatd practices
among federal and private groups is a majoe focus of cooperative activi-
ties. Table 9 describe: a rumber of such efforts. Two programs cutrently
undet way are expected to make significant contributioas toward estab-
lishing standards that will assist in bibliogtaphic control and document
delivery, The first of these is the National Serials Data Progtam, in
which the National Libraty of Medicine and the National Agricultural
Library are cooperating with the Library of Congress. The Program in.
volves the development of a national data store of machine-readable
information on all setial publications and, when fully implemented, will
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TABLE 9 Examples of Standards Relevant to Secoidary Information Szrvices

Standard or
Standard
Practice History

Microfiche Jointly established by pop, AEC, Nasa, and Dept. of Commerce for
format for thelr use in 1064; published ty cosatt as & Federal Microfiche
report filming  Stsadard In 1965, conentrent with the Presidert’s Sclence Ad-

viser's request that federal sgencies takes steps as rapldly as
possible to cblain acceptance of the standards within their orga-
nizations and by their contractors. Later adopted as standard
by the National Microfilm Association and now in widespread
commescial use, (Reference 43)

Bibliographic MARC:1 format established by Library of Congress for pilot proj.
machine ect and used by about 235 participating librarfes, Revised Marc-2
tecord format wdopted by American Libra:, Association as standard

bibliographic machine record €ae iInformation interchange.
(Reference 13)

Subcommittee SC-2 (Machine Input Records) of usast Committee
739 (Standardization In the Field of Litrary Work, Documenta:
tion, and Related Publishing “ractices) also Issuid (May i967)
& compretensive repott ertited The [dentifvation of Data
Elemats in Bibliographic Records as the first step in develop-
tag Usast standards for “identifying and recording bibliographic
and textual elements to be utwed in Mmachine-readable data sys-
tems, in lidrarics and related instiwutions and organizaticne pro-
dwcing Iaformation In such institutions.” (Reference 36)

Codification  Anglo-American cataloging rules defined by professional society
of cataloging  groups, including the American Library Association, The (Brit.
rules ish) Library Association, and the Canadian Library Association,

with the active participation of the Library of Congress. Now
adopted unofficially as the standard for cataloging in many
US. litraries. (Reference 7)

Descriptive  Several federal agencies (e.g, atc) established guides ot tules for
cataloging of  the pioper cataloging Jdescription of reports. cosart prepared
tepotts suzh & standatd in 1963 and revised 1t In 1966, The nractices

bave been codified and accepted as general practice for many
U.S. technival libraties. (Reference 49)

Documenta: 000 established a requirement in 1964 that all technical reports pre-
tion units to pared by doo offices, contractors, subcontractors, and grantees
ccoOmpany include a sommary page (DD Form 1473) condsting of an
technical abstract and all necessary bibliographic data to describe the
reports report completely. Several spencies (e.g, Office of Education)

have made a similar requirement for their technical reports,
The practice Is heing accepted by Increasing numbers of pro-
ducers of technical repotts. (References $8 and 61)
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TABLB 9—Convinued

Standard or
Standard
Practice History

Standard for  Developed by Subcommittee C-3 (Periodical Title Abbreviations)
3 eriodical of usast Commitice 239 and maintained and uplated by
title abbre. the Usast-sponsored, NsF-supported National Clearingbouse for
viations Periodical Title Word Abbreviations, located at Chemical Ab.

wiravi) Servie, (Reference 167)

Iodexing Individual federal agencies (e.g, Bureau of Ships, Defense Docu-
language mentation Center) developed thesaurl of indexing ternis for
thele own subkct felds. A pop-wide thesaurus was developed
later in conjunction with the Engineers Joint Council and has
been seleased for general disuidution. This thesaurus will re-
celve widespread use by many techalcal libraries. (Reference

166)

Abstracting  Several feden) agencies have prepared instructions and guidelines
10 assist in the preparation of abstracts, The Defense Documen.
tation Center also published such guidelines In 1968, (Refer-
ence 57)

Subject Cosatt established a Sudject Category List to be used for the
categories anpouncemenl and distridution of technics] reports by federal
apencies. Several announcement putlications (e.g., TAs) pro-
duced by federal agencics have used this list; however, its use
bas not extended significantly beyond the federa) secior, {Refer.

ences dd and 47)

collect data about serials continuously, will file and update information
about them, and will make this informarion available to the tesearch
community in a current and useful form. Control of serial literature has
been long tecognized as a particulatly difficult problem because its
bibliographic data elements are highly mohile and require constant up-
dating, and tides often are difficult to identify, des:ribe, and locate.
Anticipated products from the data store amassed in tie course of the
program include: an exhaustive klentification and unique registry of the
werld's serial literature; information on holdings and locations for all
setials; acquisition and selection tools, such as printouts of accession
lists; a basis for coopetative acquisition programs; a data base for
standardization; a means for measuring abstracting and indexing cover-
age, including an analysis of patterns of overlap ot gaps in coverage; and
the publication end dissemination of special union lists by categories
(see Reference 172).

A second major program Is Project MARC, the objective of which is
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the development of a standard machine-readable equivalent of catalog-
card data. Project MARC (i.e., Machine-Readable Cataloging) was
launched in 1966 in the Information Systems Office of the Library of
Congress and is partially supported by the Council on Library Resouvrces.
The daily conversion of cuirent catalog data for Englich-lanzuage moao-
graphs into machine-readable form is accomplished ty aeyboarding
onto paper tape and processing on the Library's computer system. Data
on maguelic tapes have been distrivuted weekly to a representative
groun of libraries that are broadly distributed geographically and include
a variety of types—school, public, re«rarch, and university. Each library
is respousible for reporting on the services and products that it develcps
with these data and the proble.ns encountered in use. In addition to
cataloging data normally cerrled by the Library of Congress printed
card, the MARC record includes codes to allow more efficicat machine
manipulation of data.

Following the 1966-1967 pilot project, a new processing system and
format—MARC 11—were designed and put into operation. As a result of
the library community's general acceptance of this format, the Library
plans to initiate a MARC Distribution Service on a subscription basis in
1969. This service will provide magnetic tapes containing MARC records
for currently cataloged books in English. The Library also s seeking
the most expeditious way to convert its retrospective catiloging records
into Marc 11 format.

As a part of its National Program for Acquisition and Cataleging, the
Library of Congress cooperates with 97 iarge research libraries in acquit-
ing and disseminating catalog data. It supplies these libraries with com-
plete depository sets of LC catalog data in the form of LC cards, whus
precluding the necessity for their cataloging the same materials, and they,
in turn, provide the Library of Congress with information on publications
in their collections that it has not acquired or cataloged. Adaptation of
cataloging data acquired through the Shated Cataloging Program also is
being examined as a possible step toward furthering international
standardization of cataloging practices.

The Task Fotce on Automation and Other Cooperative Services,
otganized in June 1967 by the three national libtaties (the Library of
Congress, the National Libeary of Medicine, and the Nationz} Agri-
cultural Library), is another cooperative venture aimed at imptoving
bibliographic control and availability of documeants. Its major objectives
are the resolution of incompatible practices in descriptive and subject
cataloging, agreement on machine-readatle cataloging data formats,
establishment of a program to create a machine-readeble bank of infot-
mation o6 serial publications, and the development of joint catalog-card
and book-catalog services. In mid-1968, the three Libraris adopted the
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MARC II format and approved a recommendation that will effect greater
conpatibility in descriptive cataloging; a number of Working Groups
curseatly are studying other areas of cooperation.

The pmore broad'y based Federal Library Committee was established
in 1965 to provide for coordination among the approximately 2,200
federal libraries and to consider problems aad develop policies relating
to their performance.* The Committee has identified problem areas
needing, federal attention, astadlished vrocedures of interest to federal
librariuns, and conducted fect-finding studies. One exumple of the
Comunittee’s efforts is « 1967 handbook to previde information to the
federal acquisitions librarians in 1egard to federal arocurement practices;
it describes devices and tac:ics that have proved successful and calls
attection to spe:ial sources of supply.* Another example is its 1968
Fedeal Interlib ary Loc.t Code.** Becauss of the limited charter of this
group, it has not been a significent influence in fostering coordination on
a nationa' hasis; howeves, it hat recommended that ali feceral il -erics
accept the MARC I format as the basis for communicating bibliographic
information electronically and is taking steps to secure the adoption of
Mar: 11 as & federil government siundard.

The number of regionally affiliated libvary grovps serving particu.ar
geographic and/ot subject-otiented communitis* e growing, rnd their
services are provided increasingly often on A cost-reimbuicabls basis.
Examples of this trend are the developing programs at Stanford Uni-
versity and Mit, and that of the Library Greup of Southwestern Con-
necticut (see Chapter €, Section C), which now serve: the librery needs
of a local group of industrial organizations. The Regionat Communica-
tions and Information Exchange is a similar netwotk conaecting uni-
versity libraries throughout the Gulf Coast area (see Chapter 6, Section
C). Based on the Library of Rice University (Houston), this program
involves the development of centralized bibliographic trefereaces and
intranetwork Jocation and transfer services. Teletype facilities will link
the college and university libraties participating in the program. in
addition, Rice University will study and plaa for an expanded com-
puter-based regional bibliographic refetence service through a cootdi-
nated program of tegional library acquisition and exchange. Netwotk
services will be available to the 18 academic institutions patticipating
in the network and, on an individual fee basis, to outside investigators.!»

COOPERATION AMONG ABUTRACTING AND INDEXING SERVICES

In out discussion of cooperation among abstracting and indexing ser-
vices, we will look first at the organizations that fostet cooperation,
and second, at the areas of cooperation themselves. Scientific and tech-
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nical societies have been interested predominantly in the information
problems of their own members, and their planning generally has been
limited to what could be accomplished by a volunteer staff. A significant
trend dates from 1958 and the establishment, for the first time, of a
full-time stafl at a scientific and technical society headquarters (Amer-
ican Institute of Physins) with the specific assignment of finding ways
to improve the total information services for the membership of that
society. Subsequently, the American Psychological Association devel-
oped a similar staff, and more recently, the American Mathematical
Society, the Institute of Electrical and Electronics Engincers, the Amer-
fcan Chemical Society, and the American Geological Institute have es-
tablished In-house staffs und/or advisory committees to review and
improve their total information programs. The National Science Foun-
dation supports many of these efforts and continaes to encourage major
scientific and technical secieties in the development of such capabilities.
Other federal agencies also have assisted efforts of this kind on the
part of private organizations whea the activities of the latter could
support agency missions, The economic aspects of these arrangements
are treated in Section C ot this chapter.

In . ‘Hition to internal eflotts to impiove scientific and technical com-
muricatic.n, orgunizuticns that operate indexing and abstricting services
bave increased their eflurts tov.ard intcrorganlzational cooperation. In
1964, the American Society for Metals and Engineering Index, Inc.,
embarked on a cooperative program which has resulted in a common
computer-ptoduced indexing system. Now utilized by Melals Abstracts
and Engineering Index, Plastics Section, this systein makes it possible
to merge these indexes and provides for the preparation and joint mar-
keting of new products based on them.

Another example of interorganizational cooperation is the formation
of the Joint Agreement Group (2A0) in mid-1968, which is composed of
rept seatatives from the American Institute of Physics, the American
Fede tion of Information Processing Societies, the Association for
Comp.ting Machinery, the Institute of Electrical and Electronics Engi-
neers, the American Mathematical Society, the Center for Computer
Sciences and Technology of the National Bureau of Standards, and
Eangineering Index, Inc. The Group is working toward agreements on
common definitions of data elements and specifications of tape formats,
with the objective of assuring a high degree of compatibility among
the participating societies and coavertibility with other systems. Other
interested otganizations include the Technical Information Progtam
(1ir) at Mit, Chemical Abstracts Service, and BioSciences Information
Setvice, Inc. The Group also maintains close liaison with othet national
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efforts to standardize bibliographic tapes, including those of the Na.
tional Federation of Science Abstracting and Indexing Services, the
U.S.A. Standards Institute, and the Library of Congress. (See Reference
)

The National Federation of Sclence Abstracting and Indexing Services
(NFSAIS) was established in 1957 as a forum for a group of institutional
members representing major noncommicrcial secondary publishers and
has been active since that time with annual conventions, study com-
mittees, and work on problems of mutual interest to the group mems
bers. It has made a number of useful contributions, such as the pub-
lication of the Guide to the World's Abstracting and Indexing Services
in Science and Technology (1963), and agreements on a character trans-
literation scheme to be used by most of its members in their publications.
Adoption of procedures proposed by the Federation s voluntary (for
members as well as other groups). In 1962, the Federation secured
NSP support for its sponsorship of a study by Robert Heller and Asso-
clates 1** to develop a national plan for abstracting and indexing services
(see Chapter 8, Section B). No major action resulted from this study.
\When it became clear that federal services were not permitted by statute
to be dues-paying members of such an organization, these members
had to drop out. The remaining members represent private not-foe-
profit .etvices. Since the establishment of saTcoM, and pethaps encout-
aged by this action, the Federation has become more active. Because
we believe that Nrsals desvives encouragement aed support, we have
proposed that it assume teadetship in and tesponsibility for some of the
endeavors proposed in our recommendations (see Recommendations
B12, C4, and related discussion).

Yet another otganization that can be expected to exert s coordinating
influence on scientific and technical communication activities is the
newly formed Information Industry Association. The Association's ob-
Jectives are to coordinate the interests and progtams of the commetcial
otganizations that create, supply, and distribute information services
of all types, particularly those using the more advanced forms of infot-
mation technology, and to ptavide oppottunities to iateract with federal
and noncommetcial private organizations. Though it is not concerned
solely with absteacting and indexing services, the Association has among
its 20 members many who are active fa this area. The Association
expects to establish liaison with other organizations in the information
field, including book-industry associations, and has indicated the fol-
lowing areas of particulat concern to it: (a) the eligibility of private
firms to bid on government contracts; (b) copyright; (¢) standards
for data interchange; (d) public relations efiotts in behalf of the peofit-
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seeking information industry; (e) infcrmative and educational meetings
for its members; (f) efforts to bring about uniform policies among
government agencies; and (g) the cxchange of information among its
members about trends and events affecting the orderly development
of the new techniques for disseminating information.

Among the federal organizations that take an active part in and exert
a major influence on sciemific and technical communication is the
Committee on Scientific and Technical Information (cosati) of the
Federal Council for Science and Technology. ccsaTi has taken a lead-
ing role in .he establishment of practices that foster cooperation and
coordination among the abstracting and indexing services operated
by federal agencies. Included among its contributions are:

1. The development of the cosaTi Subject Category List and its use as
a standard for uniform subject headings for major federal technical
report announcement and distribution services

2. The development of standards for teciinical report formats and
for the descriptive cataloging of technical reports (the latter, by a
happy coincidence, is compatible with the new Anglo-American Stan-
dard (or Cataloging)

3. The development of recoramendations on U.S. government-wide
policies for domestic and foreign distribution of abstracting and index-
ing services and other bibliographie tools, including magnetic tape
records, and policies for acquisition by federal agencies of foreign-
produced primary and secondaty information (see Chapter 9, Section
A)

Individual federal ageiicies have prepated instructions and guide-
lines to assist their contractors in the preparation of absiracts and in-
dexing terms for technical repotts; these guidelines also are utilized
by the secondary services of the agencies. Efforts by some interested
federal organizations have resulted in a number of very eflective con-
solidations of these secondaty information services. One recent example
is the U.S. Government Research and Development Reporis Index,
established in M:.» 1965; machine bibliographic recotds from the Afc,
NASA, DDC, and CFsTt are used (o prepare a single publication of subject,
author, corpotate authot, and report number indexes for this latge and
diverse body of literature,

Vatiations in index terminology and structure rank next to the ab-
sence of standards for bibliographic formats as a majot problem area.
Traditionally, the individual services have produced lists of subject
headings ot index terms for broad use within their respective domains,
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with litde or no attempt to effect interservice comparability. In an effort
to reduce this problem, the pob sponsored Project LEX, which involved
the preparation of one of the most comprehensive thesauri in science
and technology.'** It incorporates the indexing experiences of the prin-
cipal federal agencies and has been coordinated with the Engineers Joint
Council Thesaurus. Accumulating evidence suggests, however, that be-
yond a certain point the endeavor to achieve universatity is apt to yicld
diminishing returns as a result of inevitable ambiguities in meaning and
unresolvable differences in the hierarchical position of various terms in
different schemes.

Cooperative efforts, fostered by government and private organizations,
also are developing at the international level, Chapter 9 presents a de-
tailed discussion of direct cooperative arrangements together with repre-
sentative examples.

C. ECONOMICS AND UTILITY OF SERVICES

This final section deals with: (a) trends In costs and pricing of the
basic secondary services: (b) relative costs of the various services;
(¢) forms of support; and (d) the utility of secondary services.

TRENDS IN Co5TS AND PRICING OF BASIC SECONDARY SERVICES

Library costs tend to vary direcly with acquisition costs and in rough
approximation to the latter costs. Because of the genetally increasing
costs of publications and salaries, recent estimates suggest that library
budgets will have to increase about ten percent each year to maintain
equivalent levels of bibliographic and documeat-handling services at
constant volume of annual input.

Several general price indexes are available and are reported periodi-
cally to indicate the telative increase in prices of primary documents
over the years. For example, between 1957-1959 and 1966, the book
ptice index rose from 100 to 150.8.1* Periodical subsctiption prices have
shown a cortesponding steady upward trend The 1967 average sub-
scription price for U.S. periodicals was $8.02, and the price index,
based on 1957-1959 prices was 163.0. The compatable figures fot
1966 wete $7.44 and 151.2. Examples of U.S. periodical prices in
science and technology, which are consisteatly higher than the average,
appeat in Table 10.

No similar price index is available for sccondary publications, but
the general trend also has been one of incteasiug cost to the subscriber.
Table 11 shows price increases associated with several specific secon-
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TABLB 10 Prices of U.S. Scientific and Technical Periodicals ¢

Subject Field Average 1967 Price Index b
Agriculture $ 434 163.8
Chemistry and physics 2235 2206
Engineering 9.04 167.4
Mathematics, botany, geology, general science  13.7$ 2193
Medicine 11.97 181.5
Zoology 12.53 155.8

¢ Data In this table are based on information In the Library Journal 14% and the
Bowker Annual 2t
¥ Index of 100.0 {s equivalent to average pricv for 1957-19$9.

dary publications. The escalation of costs results party from the gen-
eral growth in processed volume and parly from increased costs on
a per-entry basis,

With the necessary increase in subscription prices to meet increased
production costs, the major secondary services are fast becoming tco
expensive for individual subscribers, and in some instances for the less
afffuent institutions as well. For example, a large number of colleges
with chemistry courses and laboratories do not subscribe to Chemical
Abstracts. Other publishers have noted similar trends. The situation
seems to be one in which many researchers and educators who should
have these reference tools are unable to afford them. Special grants
and federal funds are available to assist in some of these cases, but
many ofganizations have not taken advantage of them, possibly through
lack of awareness ce because of the cumbersome application procedures.

Several secondary setvices utilize preferential pricing patteras in or-
der to maximize subscription incomes, and many of the larger services
do so in an effort to encourage academic Institutions to continue to
subscribe, Scientilc and technical society publishers often reduce the
subscription costs for their members, thus eacouraging subscriptions.
At dmes, howevet, discount arrangements for individual members have
vana abused (e.g., organizations pay for subscriptions for individual
stafl members, with the clear understanding that the purchased copy
will go to the ofganization's livtary for general staff use), and some
publishers have ceased offering such arrangeinents.

Also in use are flexible pricing practices, which set the price for each
facility according to: (a) the number of poteatial users at that facility,
thus providing compensation in proportion to the value of the publi-
cation to the organization; and (b) the total library budget for period-
kals at the facility, thus providing compensation in proportion to the
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Library Library

Sud- Sud- Increase  Increase

scription scription in Sudb- in

Type of Price Total Price Total scription  Price per
Pudlication Publisher (USA) ® Entries (USA)e  Entries Price, % Entry, %
Applied Mechanics Reviews Society $ 28 7,000 $ 80 9,426 220 138
Bibliography of Agriculrure Fedenl 10 108,409 19 111,668 o0 79
Biological Abstracts Society 228 100,862 480 214,000 » 113 “
Cr.emical Abstrects Society £,000 165,000 1,550 251,884 $s 0
Engineering Index ¢ Soclety 12 34,000 118 61,231 133 27
International Aerospace Society 60 11,000 13¢ 36,161 — 43 - 83
Abstrocts

Index Medicus Feden 26 130,000 1] 207,000 112 30
Mathematicel Reviews Soclety 100 0.2 246 15,179 146 13
Nuclear Sclence Abstrocts Fedenal » 33,000 420 $3,507 11 - 30
Physics Abstrocts Soclety 17 15,000 192 50,477 1,030 236
Prychological Abstrocts Society 20 10,000 30 19,586 $0 - 10
Review of Metal Literature! Soclety 20 12,000 200 23,007 900 412

pm——,

¢ Price at which available to geseral public.

¥ Includes Biological Abstracts and Bioresearch Indes.

¢ Annual index only.

¢ Issues only; inderes cost $10.00,
* Free on exchange 1o collepes, universities, commercial publishers, research fnstitutes, and industrial firm .,

1 Qurrently Metals Abstrocts.
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TABLE 12 Price Differentials of Secondary Services

Subscription
Cost to
General
Publication Pubtic Exceptions
Biological Abstracts $ 800 $640 to individuals, nonprofit
and educational institutions
C hemical Abstracts 1,550 $500 grant toward subscrip-
tion price allowed colleges
and universities
Chemical Titles 50 $25 to acs members, colleges,
and universities
Current Contents
Life Sciences and Physical 100 $67.50 to educational institu-
Sciences tions
Chemical Sciences 100 No exceptions
Engineering Index (monthly) 350 No exceptions
Index Chemicus 900 $550 to educational institu-
tions
International Pharmaceutical
Abstracts 75 $30 to others
(to industry)
Science Citation Index 1,250 No exceptions
Permuterm Subject Index 700 No exceptions

facility’s ability to pay. Table 12 gives some examples of the extent

of pricing differentials.

RELATIVE CosTs FOR VARIOUS TYPES OF SERVICES

There is a continuum of possible product forms for secondary publi-
cations, ranging from the simplest listing of bibliographic citations to a
collection of criticai reviews. The secondary publication forms listed
below in the order of increasing cost of preparation give a rough indica-
tion of some of the points on this continuum.

1. Collected contents pages

2. Simple list of references (bibliography)
3. Title listing arranged in broad groups
4. Title listing accompanied by indexes
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5. Title listing with annotations ard indexes
6. Collections of author abstracts

7. Abstracts collected in broad groups

8. Abstract collection with indexes

9, Critical reviews

The preparation of these products requires progressively greater levels of
skill in foreign languages and subject matter as well as increasing the
work of composition and often necessitating special graphic materials,
such as mathematical formulas or chemical structure diagrams, (See
also Chapter 6, Section D.)

Quantitative data on the relative costs of secondary information-ser-
vice operations pose persistent problems of interpretation and com-
parison because of the widely differing circumstances that affect the
economics of such programs. Estimates based on “the lore of the trade”
indicate that per-entry costs for the production of au abstract journal
are from two to five times the per-entry costs of an indexing service
and about ten times the per-entry costs of a bibliography.

The cosami-sponsored study of national document-handling systems
in science and technology *' reported that abstract production costs
in eight major nonfederal abstracting and indexing services in 1964
ranged from $8.70 (Biological Abstracts) to $33.30 (Meteorological
and Geoastrophysical Abstracts) per abstract, with an average (mean)
cost among these eight services of $18.70. The total number of ab-
stracts included ranged from 6,000 (Geoscience Abstracts) to 188,000
(Chemical Abstracts), and the total cost of production, from $81,000
(Geoscience Abstracts) to $4,904,850 (Chemical Abstracts). Major
factors in production costs, such as indexing and the number of copies
distributed (publication edition), are critical in determining the unit
cost per abstract. Such factors vary greatly in quality and quantity,
respectively, among services and contribute to the difficulty in establish-
ing comparable cost bases.

The lack of comparable cost bases has hindered the development of
cooperative prograuns to eliminate duplication of effort. While certain
programs can be based on mutually beneficial barter arrangements (see
the description of the International Nuclear Information System in
Chapter 9, Section A), others can be achieved only when equitable
payment for services rendered is possible. Under present conditions,
it is difficult to arrive at pricing policies assuring such equity; there-
fore, examples of the outright sale of abstracts or other products among
abstracting and indexing services are few.

Each of the major publisher categories—federal agencies, scientific
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and technical societies, and commercial establishments—faces a differ-
ent cost picture and must adjust its pricing policies to a different set of
factors. Federally operated secondary services tend to derive a signif-
icant fraction of input material and processing from activities other
than the service operation itself, Provision for such activities typically
is made elsewhere in the agency budget. Since user charges are not
closely coupled to the full production costs, federally operated secon-
dary services are generally less costly to those users to whom they
are available than services in the same field that are privately operated.
The subscription prices of Nuclear Science Abstracts and the Bibliog-
raphy of Agriculture, for example, are set at figures that cover only the
runoff costs for preparing the number of copies required for distribution
outside the government and do not include any of the costs of acquiring
or processing the primary material. Comparable policies apply to a
wide range of services, including publications, translations, and hard-
copy delivery.

In comparison with commercially operated secondary services, the
costs of those operated by scientific and technical organizations are
affected by their tax-exempt status, their ability to rely more extensively
on voluntary assistance, and the use of primary materials produced under
their aegis in exchange arrangements, Commercial establishments, on
the other hand, tend to have a better knowledge of markets, a better
marketing organization, and more efficient management practices. In
regard to pricing, scientific and technical societies have the option of
covering a suitable portion of their secondary service costs through a
levy on the membership as a part of the dues.

FoRrRMS OF SUPPORT

Many forms of support contribute to the maintenance of secondary ser-
vices. Revenues from subscriptions and advertisements constitute the
principal source; levies on society membership, industrial support, and
federal subsidy are added to these in widely varying proportions. Table
13 depicts some types of secondary services and their sources of sup-
port.

A few of the majos privately operated abstracting and indexing
services, such as Biologica! Abstracts, Chemical Abstracts, Metals Ab-
stracts, or Psychological Abstracts, have been supported fully by sub-
scription fees and society revenues. With rising production costs, how-
ever, they find this policy increasingly difficult to maintain. Thus, the
Amer ‘an Chemical Society has found it necessary to use its reserve
funds to support the activities of Chemical Abstracts Service. Individual
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TABLYE 13 Methods of Direct Support for Aids to Literature Access and Use

Method of Support Type of Service Specific Examples
Complete financing by Review journal Drug Digests
federal governinent
Partial financing by fed- Index journal Index Medicus
eral government Abstract journal Abstracts of Mycology
Reader subscriptions Citation index Sclence Citation Index
Abstract journal Information  Sclence
Abstracts
Complete or partial fi- Catalog records Council on Library
nancing by nonfed- Resources support
eral foundation of the distribution
of catalog records
on magnetic tape by

the Library of Con-
gress MARC Project

Contribution of volun- Review and ab- Volunteer reviewers,
teer or "“underpriced” stract journals referees, editors, or
labor abstractors

scientists tend not to feel the same identification with abstracting and
indexing journals that they do with primary journals, which they receive
regularly as members of scientific or technical societies. This lack of
identification tends to decrease the degree to which they are willing
to support such services both personally and professionally,

A number of secondary services are supported fully and directly by
industry, through formally established organizations, such as the Tech-
nical Association of the Pulp and Paper Industry (TAPPI), the American
Petroleum Institute, and the American Iron and Steel Institute (AisI).
Other than such instances, industrial support of basic secondary ser-
vices tends to be limited to specific arrangements. For example, through
the initiative of the libraries in establishing special industrial programs,
such as Stanford University’s Technical Information Service, MiT’s Mem-
bership Plan for Industry, and Southern Methodist University’s Informa-
tion Service program, some support of library usage in universities has
been obtained, Such support is in the form of membership and service
fees that amount to very little more than the cost of maintaining the
program and do not contribute materially to the library’s over-all budget.
Industry also gives indirect support to various abstracting and indexing
services through corporate membership in sponsoring organizations, in-
formation center subscriptions, and frequently, the company's payment
of subscription fees or memberships for individual employees.
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A major portion of federal support for secondary services is in the
form of in-house operation of abstracting and indexing services and
related document-delivery systems. Table 14 gives a representative list
of examples. Sizable amounts of federal funds in the form of contracts or
direct grants from several federal agencies also have been expended in
support of such activities in nonfederal organizations—for example,
support of Bibliography and Index of Geology *—and federal sources
are pre-eminent in the support of research and development related to
secondary services (e.g., automatic indexing or the establishment of
special files). The allocation of federal funds to the support of secon-
dary setvices results from both the implementation of mission programs
of government agencies (DOD, NASA, AEC, NSF, and others) and various
legislative programs, including the Higher Education Act of 1965, the
Higher Bducation Facilities Act, the Library Services and Construction
Act, the National Defense Education Act of 1962, and the Medical Li-
brary Assistance Act of 1965, Sources and amounts of federal support
for various secondary activities appear in Table 15,

Arguments against continued or expanded federal support of secon-
dary services in science and technology are based primarily on the
thesis that support blunts the forces of selective evolution, thus pro-
longing the life of services that have lost their value, inhibiting the
development of new approaches or techniques, and transferring vital
control from the scientific and technical comrmunity to the sponsor,
with attendant jeopardy of service responsiveness to user needs. Time
and again, therefore, it is suggested that the federal government elimi-
nate or drastically reduce its involvement in information services and
allow the marketplace to determine the nature, distribution, and cost
of such services, Information on this marketplace is fragmentary, but
there is some evidence that it deviates in a number of basic respects
from the normal behavior of supply and demand economics: Infor-
mation that is costly to get will not be sought, regardless of its valve;
and increasingly greater amounts of information will not be acquired as
prices are lowered to make their acquisition possible. A clearer under-
standing of the operation of such anomalies is necessary before market
forces can be harnessed effectively in the evolution of literature-access
services. (See Recommendations E2 and E3, and Chapter 4, Section E.)

Arguments in favor of continued federal support of secondary services
point to the pervasive dependence of this country's scientific and tech-
nical effort on federal support and emphasize that the task of research
and development is not completed until the results are documented

* Formerly Bibliography and Index of Geology Exclusive of North America.
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TABLE 14 Examples of Federally Operated Alds (o Literature Access and Uss

Type of Service

Examples

Library services

Basic abstracting and indexing
services; bibliographies

Document-delivery systems

Need-group services

Three N..onal Libraries—Library of
Congress (Lc), National Library of
Medicine (NLM), National Agricultural
Library (NAL)

1500 ur more other federal libraries

Project MARC

NLM Regional Library Programs

NLM Current Catalog

rc Catalog Cards and Froof Sheets

National Union Catalog

National Serials Data Program

Medical Subject Headings (MeSH)

Abstracts of North American Geology

Bibliography of Agriculture

Geophysical Abstracts

Index Medicus

International Nursing Index ¢

Monthly Catalog of Government Publi-
cations

Nuclear Sctence Abstracts

Cficial Gazette, U.S. Patent Office

Pesticides Documentation Bulletin

Research in Education

Sclentific and Technical Aerospace Reporis

Technical Abstracts Bulletin

U.S. Government Research and Develop-
ment Reports

Clearinghouse for Federal Scientific and
Technical Information

Defense Documentation Center

Educational Resources Information Center

U.S. Government Printing Office

U.S. Patent Office

The federal government eperates a large
number of services that meet specific
mission-determined needs—survey pub-
lications, information analysis centers,
etc. (see Chapter 6, Sections A, B, C,
and E)

¢ Produced by MEDLARS, National Lil rary of Medicine, but printed and distributed
by the American Journal of Nursing, Co.
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TABLE 15 Examples of Current Federal Support to Nongoverament Secondary Services in Science and Technology ¢

Funding Awarded/
Organjzation Service Agency Amcunt? Announced
American Chemical Soclety Research and development pro-
gram for Chemical Abstracts
Service NSF $ 834,250 FY 1967
American Dental Assoclation Comprehensive abstract service
for dental researchers NLM 21,340 1968
American Geological Institute Bibliography and Index of Ge-
ology Exclusive of North NSF 861,000 FY 1967
America® (24 mo.)
Planning of an integrated in-
formation service in geologi-
cal sciences NSF 44,000 FY 1967
American Institute of Aero- International Aerospace Ab-
nautics and 2 stronautics stracts, and related reference
services NASA 1,250,000 FY 1967
American Institute of Physics Experiments with computers for
primary journal composition
and a variety of related NSF 94,600 FY 1967
services (18 mo.)
Systems planning and opera- NSF 138,000 FY 1967
tions staff (24 mo.)
Americap Mathematical So- Development of computer aids
ciety for control of photocompos- NSF 140,302 FY 1966
ing machines (18 mo.)
Plan a study of information
exchange and publication in NSF 12,200 FY 1966
mathematics (12 mo.)

-
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American Meteorological So-
ciety

American Museum of Nat-
ural History

American Library Association

American Psychological Asso-
ciation

American Public Health Asso-
ciation

American Society of Mechani-
cal Engineers

Association for Computing
Machinery

Biological Abstracts, Inc.

Bngineering Index, Inc,

ERIC
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Meteorological and Geoastro-
physical Abstracts

Management and operations
study

Bibliographic services in ich-
thyology

Study to analyze current deci-
sion-making activities rela-
tive to acquisition of science
library materials by snall
colleges and universities

Planning and developing a na-
tional system for psychology;
production of Psychological
Abstracts

Current Bibliography of Epi-
demiology

Applied Mechanics Reviews
Computing Reviews

Conversion of Biological Ab-
stracts to machine-readable
form .

Abstracts of Mycology

Computerized abstracting and
indexing program in plastics
and electrical and electronics
engineering

Information service develop-
ment

NSP

NSF

NSP

NSF

NSP

NLM
NSP

NSF

NSP

NSP

NSP

NSF

243,200
(19 mo.)

19,600
(6 mo.)

48,000
(12mo.)

52,800

450,950

26,920

175,000
(36 mo.)

49,500
(I12mo.)

243,400
{12 mo.)
5,000
(11 mo.)

358,800
{12 mo.)

30,000
(6 mo.)

FY 1967

FY 1967

FY 1967

FY 1968

1968

1968
FY 1967

FY 1967

FY 1967
FY 1967

FY 1967

FY 1967



TABLE 15—Continued

Funding Awarded/
Organization Service Agency  Amount? Announced
Highway Research Board Highway research information Bureau
service of $ 125,000 FY 1967
Public {12 mo.)
Roads
University of Michigan Language and Language Be-
havior Abstracts NLM 49,800 1968
Universities Associated for Re- An Index of Investigative Der-
scarch and Education in matopathology
Pathology, Inc. NLM 12,200 1968

aData in this table are based on information in Reference 123, National Library of Medicine. Extramural Program News,
August 1968, and two National Science Foundation publications 126, 127 dealing with grants and awards in fiscal years 1966 and

1967.

b Interval covered by grant in those instances in which clear-cut data were available.
¢ Now Bibliography and Index of Geology.
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and made accessibie. Another justification of federal support is to
provide services which are in the public interest, but which private
initiative would not be able to sustain,

If we ascime that federal support of secondary services will continue
and even increase, a major question is that of what form this support
should take. Possible alternatives include:

1. Highly centralized government operation of services modeled on
the system to which the Soviet Unior: is committed

2. Subsidies limited to start-up or improvement costs, with support
restricted to a specified time period

3. Charges levied on authors for the costs of input operations and
on users for the costs of demanded output, under policies that allow
the sponsored customer to charge these costs to his contract or grant

+. Direct subsidies to the service for input costs only, with output
costs being recovered in the marketplace

In the course of our survey of scientific and technical communication,
we have become convinced that the development of more comprehen-
sive patterns of coordination and cohervnce in our information-service
structure will be best achieved by voluntary cooperation under appro-
priate leadership (Recommendations Al and A2). As compared with
the first alternative mentioned above, this appreach rill ensure at least
comparable effectiveness of performance at substantially lower com-
mitments of manpower and funds. The second alternative is essentially
the situation that exists at present, However, the necessarily transient or
temporary nature of this type of federal support often prevents the
development of stable, self-sufficient, and progressive services and in-
creases the difficulties encountered in realistic long-range planning and
budgeting for new or improved services. The choice between and
implementation of the last two alternatives require more information
regarding costs of input and output than is presently available. It
would be highly desirable to have such costs clearly identified, even if
the present system of financing secondary services were to continue,
Increased cooperation—exchange of abstracts or use of common de-
scriptors—among services (both private and governmental) will depend
on the existence and accessibility of such cost information. These latter
two alternatives appear to have considerable support among user groups.

UTILITY OF SECONDARY SERVICES

Obstacles to effective utilization of secondary services result primarily
from lack of awareness of the existence of such services, difficulties in
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gaining access to them, and complexities in their use. Although there
is widespread interest in determining the various ways in which scientific
and technical information is obtained and applied (see Chapter 4, Sec-
tion B), relatively little cffort has been directed toward increasing
scientists’ and technologists’ knowledge of information sources and ways
to use them effectively. This is especially true for secondary services, as
indicated in a recent study * which measured the diffusion and use of
several government-sponsored secondary services (TAB, STAR, NsA, and
usGrRDR) by U.S. nonfederal, nonmilitary organizations. These ser-
vices reached only two percent of the U.S. educational and nonprofit re-
search centers, 31 percent of the industrial research laboratories, and
less than one percent of the U.S, manufacturing establishments, Five
states (California, New York, Massachusetts, Pennsylvania, and New
Jersey) contained nearly 50 percent of the population receiving the
four services. Eighteen states taken together contained only about
three percent of the recipient poputation, In addition, 80 percent of the
respondents in the study who were nonrecipients of the services had no
knowledge of any of them.

There is at present no single directory of information sources to
lead all researchers to the appropriate secondary services that will meet
their nceds. The researcher connected with an organization having an
effective library or technical information center often can acquire
such information through its resources; the researcher in a small college
or university or in a small industrial organization has no such recourse.
The National Referral Center for Science and Technology within the
Library of Congress, which is intended to “provide a single place to
which scientists and engineers may turn for advice on where and how
to obtain scientific and technical knowledge of any kind” has had un-
even success in making its services known or stimulating their use.
Numerous “Guides to the Literature of . . .” also exist, Sut generally
they are little known or little-used by researchers.

Instances in which the scientific and technical community has at-
tempted to focus on such educational needs are limited. The COSATI
Panel on Education and Training (Chapter 8, Section B) has exerted
effort in this area. Additionally, the Planning and Study Conference
for a Program on the Use of Information Media, Sources, and Systems
in Engineering Education, held in 1966 under the joint sponsorship
of the American Socicty for Engineering Education and Lehigh Uni-
versity, and the Conference for Educators on Systems for Handling
Chemical Information, sponsored by the Committee on Chemical In-
formation of the National Academy of Sciences, to be held in 1969,
pending adequate funding, provide representative examples of other
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efforts, There are also isolated examples of courses in the use of infor-
mation sources, offered either as part of required undergraduate science
curricula (notably in chemistry) or as continuing education programs
(e.g., the periodic seminars on scientific information and communica-
tion for federal s:ientists and engineers given in Washington and the
traveling courses on indexing and abstracting spoiisored jointly by
Battelle Memorial Institute and the Engineers Joint Council). But to
date there has been little concerted interest in such activities on the
part of other segments of the scientific and technical community, Our
Recommendations B13 and C6 are addressed to this need.

Once a scientist or technologist determines which services will be of
use to him, difficulties still may arise in obtaining these services. Because
of the high costs of such services, few individuals or organizations can
afford to subscribe to all services covering the primary literature of
interest. Constraints placed on the procurement of federal secondary
services and on the procurement of secondary services with federal funds
are particularly numerous. Dependent ou contractual arrangements
which vary widely from agency to agency, these constraints frequently
leave the user uncertain of his status with regard to “need to know.”
Some of these variations are:

1. Nasa provides free services to any organization with a “need to
know” in aerospace; pop provides such free services only to pob or
NASA contractors,

2. NasA contractors have access to the Defense Documentation
Center; however, the National Institutes of Health and some other
federal agencies do not.

3. Production contracts must include research-and-development com-
ponents in order for contractors to have access to the Defense Documen-
tation Center.

Frequently an organization’s work on a government research-and-
development contract requires the purchase of expensive handbooks or
data compilations and the use of a variety of federal and private secon-
dary services, If, as is sometimes the case, such purchases are not
allowable as direct charges to the project, then an additional financial
burden may be placed on the information services of the perferming
organizations, On the other hand, some contracts and grants specifically
allow for the purchase of reference materials by the project staff, but
prohibit these materials from being placed in libraries; they are regarded
as expendable laboratory equipment, such as chemicals or animals.

Concurrent with the difficulties of obtaining secondriy services them-
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selves are the problems associated with gaining access to the documents
that they identify, particulariy technical reports and other federal doc-
uments. Persons wishing to purchase, borrow, or obtain copies of
documents from federal agencies discover that there are a multitude
of agencies responsible for their sale, 1oan, or duplication and a wide
variety of procedures to be followed. Table 16 illustrates this situation.

A related obstacle to the promurement of federal secondary services
and related primary documents Is their uneven distribution among
libraries, As of 1967, there were 903 depository libraries throughout the
United States receiving various selections of government publications.
Such depositories are of limited usefulness for science and technology,
since they generally do not include the technical report literature. At
one time the former Office of Technical Services of the Department of
Commerce (now the Clearinghouse for Federal Scientific and Tech-
nical Information) established a number of regional technical report
centers, principally at university and large research libraries. The oper-
ation was abandoned after three years since the use of these centers
was at best uneven and required continual effort on the part of the
libraries to publicize their existence and services.* Oaly the one at
uctA has survived; it has become part of the Engineering Library and
continues to collect technical report literature with the help of outside
funding. Recognizing the need for and importance of having centers
available to industry, the Special Libraries Association has established
a Committee on Regional Technical Report Centers, which is seeking
support for their revival,

The use (or nonuse) of abstracting and indexing services, whether
in printed form or in an on-line system, depends in large part on their
responsiveness to so-called “human factors.” Data from recent studies
suggest that when users select information chanrels, they oftea act in
a manner which minimizes effort rather than maximizing gain (see
Chapter 4, Sections A and B). In some studies, accessibility—not tech-
nical quality—was the single most important determinant of the extent
of a channel's use, though familiarity and experience with a service
also were majoc determinants of channel selection.

Every abstracting and indexing service has its own set of characteris-
tics: level of quality, peculiarities of arrangement, indexing terms,
forms of bibliographic citation, and degree of coverage. Services should
increase their efforts to define such characteristics adequately and in-

* The decidon to close the centers was made by the government. Some centers
subsequently were dissatisfied not oaly because of the decision, but because they
had no voice in it



LI

TABLE 16 Procedures for Procuring Publications from Federal Scieatific and Technical Agencies

Forms of Payment ¢

Deporlt
Account
Uesired from Poasi- Coupons  Announcemsnt

Agercy Populatioa Served Otrder Direct Price Requestor bilicy (Type) Medium

Superintendent of Docu-  General pudlic Yes Varies Otder form; cala- Yes Yes MoniNy Catalog eof
ments, 11.8. Gorernment Jog po. (cro) Government  Publi-
Printing Office (¢ro) cations; price lists

Clearinghouse for Fed- Geaeral public Yes Hard copy (b¢) Accession po. Yes Yes US. Government Re-
eral Sclentific and Tech- $3.00 (cFsn)  search and Devek
nical laformation (CF3t1) Microfiche (mf) opmenl Reporis

0.6 (uUscaoe)

Department of Defense bod contractors ¥ Yes; boc M1 free; be AD BO.} tequestors' No No Technlcal Absirects

{o0o) $3.00 DOC B0, Bulletin (tr9)
General puble crsn Hco :;.00; mf Accession po. Yes ? , Uscaa
. (3;: )]

National Aeronautics and  Nasa cootrmion®  Yes Free Accession no, au- No No Scientific and Techni-
Space  Administration of orgs.  with hoe, tide cal Aerospoct Re-
(Masa) “need 0 know” ports (ATan)

te aerospace
t}eneral pubtic CFITI; 620 Varies Accession 0o, 4» Yes Yet Monhly Cat. of Gov.
no , tequestor’s (cro) Pubs.; UscadL
B 0. {crsn)
Alomic Energr Commir  a2¢ cottractors?  Yes Varles Accession Do — - Nuclear Sclience Ab
sioa (»8¢) strects (RSA)
Geteral pudlic CrN; op0; oiber Varied Accessh 4 0., AD Yo Yes MoniMly Cat. of Gov.
[ 70, requation’ (cro) Puds; uUscaoe
BOC Mo (cFsn1)

Patent Office General public Yes; microdim Varies Patent po. No Yes Oficlal Gaterte, U.S.

available crsnt (&n&i Patent Office

E “scationz] Resources la-  General put-dic Yes $0.04 per pape; Accession 0o, No Mo Rerearch v Education
formation Centet (rpic- $0.28, pet mf
Office of Education)

Lideary of Congress (1¢) General poblie Yes; a0 cr0 and  Varles te m;:rd u::o, - Yo Mo e 'b!‘urormuou Bulle

o N

Natioaal Library of Med-  General public Yes; aho 60 aad  Varles; phdo~  1¢ eard 1o, 8- No No vicats, Monthly Cet.
kine (mLM) orsn coples, free , -;I‘ c?(" Puby.,

M News

Naticoal Apriceltaral Ll General pudbide Yes; alsd ¢ro, Varlea Pablication o, Limited Yoo BidBography of Agrt-
Brary (ma1) e, and ol awtboe, tide (mar) culnre,

vidual agencies Monthly Cat. of
Gov, Pabs,
¢ Prepayment required bn every case fot stnall otders.
3§ imited ot classified material
\
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form users of any changes (in terminology, coverage, and the like)
as they occur, activities that often have been ignored in the past.

Since cvery service has its limitations in coverage, researchers must
be prepared to use many such iervices. A relevant aspect of the utility
of abstracting an * indexing services that merits careful study is the
rate at which comprehensiveness of coverage increases with the type
and number of services employed. Further, no service assures complete
retrieval or infaltible discrimination; better ways of characterizing and
measuring performance on these dimensions are needed. A decisive pro-
gram of experiments ¢* has demonstrated a way of establishing an oper-
ating characteristic for a particular indexing vocabulary and associated
retrieval strategies by determining the extent to which discrimination
decreases as comprehensiveness of retrieval increases and vice versa. For
document collections that can be covered by an index-term vocabutary
that is not too large (a few hundred to a thousand terms), natural lan-
guage yields the most favorable operating characteristic. These methods
have been employed recently as major diagnostic tools in a compre-
hensive evaluation of the effectiveness of the MEDLARS program.®®

The following problem areas deserve special attention from the
managers of abstracting and indexing services to assure continuing o
increased efficiency and effectiveness of such services:

1. Cost-effectiveness ratios of different types of services (i.c., ab-
stracts versus indexes versus title listings, etc.) are difficult to determine
and may vary with different categories of users.

2. Increases and intentional overlaps in voverage may lead to an
increase in costs and user effort that is out of propottion to the po-
tential benefit.

3. Gaps in coverage may allow {nformation to be lost.

4. Variations in format and indexing systems may limit the effective-
ness of dissemination for inexperienced searchets,

5. When large time lags in coverage (patticularly of foreign publi-
cations) by abstracting and indexing services exist, they hinder dis-
semination,

To arrive at the best conptowrise between utility and costs in the
development of systems to assure document availability and biblio-
graphic control, the following areas must receive attention. First, a
new and fresh evaluation of potential means for supporting the opera-
tion of today's university libraries should be made, and an integra!
part of such an evaluation should be a careful examination of the need
for tesearch on and analysis of academic library activities. Second,
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the ever-increasing size and cost of libraries and library programs neces-
sitates the development of systems under which library reveoues can be
brought more uearly in line with the costs of required services (e.g.,
by offering them insofar as possible on a cost-reimbursable basis).
Third, the difficulties in developing and fostering the use of biblio-
graphic tools that ensure effective local access to contemporary tech-
nical literature, regardless of its volume and its place of storage, must
be overcome, And, finally, comprehensive systems must be capable of
flexible responses. The required discrimination in their operation will
involve richly structured descriptor languages to characterize the doc-
uments and their contents a3 well as their users. A corresponding pattern
of graduated costs for different levels of timeliness and quality in the
resulting service also should be incorporated. Our Recommendations
E2 and E3 invite the systematic exploration of such problems,



CHAPTER 6

Consolidation and Reprocessing—
Services for the User

In using information gleaned from the past work of others, the working
scientist or technologist often, perhaps usually, employs it in a form
different from that in which it was originally made available. The
difference may range from a major intellectual reworking of the infor-
mation to a mere culling and refiling of documents or clues to docu-
ments, but to the worker even the latter can be an impottant aid to
efficiency. Three centuries ago, this “personal store™ of information
probably oconsisted of correspondence, notes, and shelved books,
doubtless with scribblings in the margins. With th: advent of scientific
journals at the end of the seventeenth century and of basic abstracting
and indexing services in the early nineteeth century, the worker's por-
sonal stote was expanded to include collections of references and files
of reprints. Fventually review articles digesting families of papets, data
tabulations, and compendia became available 10 make increasing
quantities of primary Information accessible to the worker in forms
that he could use more efficiently than he could the “raw™ publications
of the original investigators.

Even this brief sketch makes it clear that a worker's personal stote of
information, while necessarily unique and molded by his private tastes
and effocts, relies greatly on services provided for him by the scientific
and technological community, Besides providing for the primary com-
munication (written ot ofal) of information and for the existence of
discipline-wide access services, the community often condenses and
consolidates information fot the user ot provides him with packages of it
pteselected to fit his needs. The lattet two types of services—consoli-
dation and teptocessing—are the subjects of this chapter. Our thesis
is that the impottance of these services, in telation to primary and access
setvices, is Increasing and will co~tinue to increase for 8 number of
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seasons, which include: the total size and rate of increase of afl portions
of the technical literature; the number of individuals involved; the
diversity of their interests; the frequency with which these interests
change; and above all, the increasing interrelationships between fields
that could formerly have been considered independent. In view of these
trends, we feel that the development and timely iatroduction of appro-
priate services, mediating between the individual worker and the classical
primary and secondary publications, will be decisive for the shape of
scientific and technical communication in the next decade or two.

As we have already briefly indicated, the consolidation and repro-
cessing services to be discussed involve two kinds of activities. The
one implied by the term consolidation is the intellectual reworking of
primary information: It comprises evaluation, compaction, simplifica-
tion, and the fitting of isolated items into a general framework. This type
of activity, which we shall discuss in Section A, leads to critical reviews,
state-of-the-art surveys, critical compilations of data, and finally, ency-
clopedias, handbooks, and textbooks. Because of the expanding bulk of
scientific and technical information, its increasing interrelatedness, and
the growing diversity of user needs, this work of consolidation will have
to receive an increasing share of the intetlectual energy of the scientific
and technical community.

The teprocessing activity involves the selection of information es-
pecially relevant to the needs of a particular group of users and de-
livery of this information to them. The selection can be made, of course,
either before ot after some Intellectual rewotking of the primary infot-
mation has taken place, and it may or may not be integtated with such
a reworking.

To what extent are these consolidation and treprocessing activities
focused on the needs of a particular worker? The answer varies. Some
activities—including especially the evaluation of research results and
the elimination of those that are wrong ot superseded—have a relevance
as broad as that of the primary information with which they deal.
Others are aimed at a particular class of users, either by virtue of
pedagogical level and style (e.g., an exposition of the theory of energy
bands in semicoaductors for electronic engineers) ot by virtue of a
patticular selection and grouping «f materials (e.g, a biblicgraphy of
all literature relevant to organic adhesives for metallic surfaces). Now, if
it is to be economicslly feasidle to supply such a user-focused service,
whether it be intellectual consolidation ot tepackaging ot both, thete
must be a certain minimum numbet of individuals with the same or
closely related needs. Such a g oup of individuals, above the critical
minimum size, is what we call a8 nted group. A need group may be
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described in terms of a professional field (such as heat transfer), or a
technical mission (such as nuclear-reaction engineering). It is unlik«ly
to be defined by broad organizational affiliation (e.g., Bell Telvphone
Laboratories). However, in view of the fluctuating, interactive nat.ure of
science and technology, it cannot be a fully isolatable group. Its core, to
be sure, will consist of those who have a long-term commitment to
working with and on the needed information; but many others in related
fields will have recurring needs for similar access to this information
and therefore from time to time will belong to the same need group.
The minimum size required to justify the organization of a special ser-
vice typically will be about a thousand persess.

In this chapter we discuss first the intellectnal ennsolidation of in-
formation, which may or may not involve a specine tailoring of the
end product for the needs of a specialized group. The second section
deals with information analysis centers, organizations set up to provide
both intellectual consolidation and reprocessing services, usually aimed
at a particular need group. As further examples of the provision of
reprocessed information, Section C discusses some of the varied typec of
in-house information services supplied by industrial concerns for their
employees. These services vary widely in nature, scope, and complexity.
\Vith these examples as background, Section D discusses the problem
of services for need groups in broader perspective. Finally, in Section
E, on information-service networks, we recognize the intercependence
of the many and diverse need-group setvices; they draw upon common
groups of basic access services and share each other’s products in
areas of intersecting concern. This final section relates also to the
following chapter on new technologies through the possibilities which the
latter offer for enhancing network effectiveness.

A. CONSOLIDATION, CRITICAL REVIEW, AND DATA
COMPILATION

Tus GQrowiNg NetD

The problems created by the ever-rising flood of scientific and technical
infon: ation have been strikingly illust-ated in individual fields by show-
ing that it would be impossible to keep abreast of all televant informa.-
tion even if a scientist devoted virtually evety waking moment to reading.
Among the responses 10 such pressute is greater specialization. Yet, as
Brunning ** pointed out some years ago, this expedient is not always
satisfactory, fot the degree to which one specialty impinges on another
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also is increasing, and with it the amount of information with relevance
to any one field of endeavor. Herring ** contrasts the problem some
30 years ago, when in many fields the conscientious scientist could
maintain awareness of most of the information in his own and other
relevant specialties, with that in the 1960's, when the amount of relevant
information is not only greater but at the same time more rapidly
produced. Figure 3 depicts the qualitative difference for the typical sci-
entist, In this figure, the dashed-line curves represent the amount of in-
formation relevant to a scientist's field of endeavor, and the solid
curves, the amount of information of which he is aware. Though the
area beneath the sclid curves is roughly the same in the 1930's and
the 1960's, \heir shape is very different; that for the 1960's is much
narrower, Conversely, the dashed-line curve represeating relevant in-
formation in the 1960's is muc’a broader than is the one for the 1930%s.

F.ecognizing the gravity of this problem, the authors of the Weinberg
Report ¢ strongly urged more concentrated effort in the fulfillment
of the vital functions of consolidation and review as a major step toward
its solution. The report stated: “We shall cope with the information
explosion, in the lorg run, only if some scientists and engineers are
prepared to coinmit themselves deeply to the job of sifting, reviewing,
and synthesizing information. . . . We urge the technical community
to accord such individuals the esteem that matches «a¢ importance of
their jobs and to reward them well for their eflorts.”

i) 4] 10

Ounaty of Informanen
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FIGURE 3 Amount of information of which a scientist Is awate (solid lines) as
compared with the amount of information relevant to his specialty (dashed lines).
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The role of the review in coping with the information problem also
has been stressed in the international arena. One of the recommenda-
tions of the 1961 Pugwash Conference at Stowe, Vermont, gave par-
ticular attention to this need:

We recommend that ineasures be taken to bring significant work goiag forward
in all countries to the attention of interested sclentists, This objective could be
served by the publication of infernational review journals of two types: inter-
disciplinary review journals written in relatively non-technical language for the
benefit of scientists in different disciplines, and more specialized review journals
which would keep scientists working in a given area abreast of the work going
on in the same or related areas all over the world."s

Even more recently, one of the working groups engaged in studying the
feasibility of a worldwide information system in science and technology
(see Chapter 9, Section C, for a description of this effort) designated
as an area of crucial need the development of better mechanisms for
review and critical evaluation in science and engineering disciplines.**

RESPONSE TO NEED

As the need for consotidation and review has grown, some disciplines
have increased ther efforts to meet this need. For example, many sci-
entific and technical societies try to ensure the inclusion of a certain
number of review and state-of-the-art reports by qualified speakers at
their meetings or encourage program committees to schedule sessions
based upon l:ad-off presentaticas of this type. Data on program content
in a seriec of annual meeting studies in pine science and engineering
disciplines #'** showed that the percentage of program material devoted
to state-of-the-art and review presentations ranged from roughly one
foutth to more than half, with heaviest emphasis on this type of pte-
sentation occutting in two engineering dicciplines. Evaluative comments
on these meeting, from random samples of attendants confirmed the
value of such preseatations and in some instances reflected a desire foe
more of them.

Data assembled in a recent study of a numbet of disciplines ** pro-
vide further evidence of tesponse to the need fot coasolidation efforts
and suggest that accompanying the increase in vo.ume of primary
literatute is an increase in the ptoduction of reviews. Howevet, the pro-
duction of teviews falls far short of meeting existing needs, and in some
disciplines, such as mathematics, reviews of the state-of-the-ast type
are telatively uncommon. Though the propottion of review literature
actoss the disciplines appears generally to be incteasing in vatying
degrees, the rapid over-all gowth of all forms of ptimary litetature
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suggests that current reviews cover the output of science and technology
much more thinly than they did a few decades ago and that much greater
effort must be expended in this direction.

PROBLEMS OF PRODUCTION, ACCESS, AND USE OF REVIEWS

Incentives and funding troically are identified as basic problems in the
stimulation of adequate consolidation and review activities. In regard to
the former, lack of recognition, low prestige, and insufficient remuneca-
tion are the lot of the review author in virtually all disciplines. The re-
action of one review author who participated in a study * of the prepa-
ration of chapters for an annual review publication is probably not
uncommon: “Digesting the material so that it could be presented on some
conceptual basis was plain torture; I spent over 200 hours on that job.
I wonder if 200 people spent cven one hour reading it.” In some fields of
engineering, peers often do not consider preparation of a state-of-the-art
review a real contribution, and there can be a loss of prestige attendant
upon involvement in this type of work. In commenting on this problem,
Weber 1% mentions that only one review journal in his field can be re-
garded as a highly successful, high-prestige publication. Recently, the
American Society of Civil Engineers has attempted to encourage the
writing of reviews by offering an annual State of the Art Civil Engineet-
ing Award—a plaque and an honorarium—for which review papers in
any of the 14 divisions of the organization can be nominated. It is still
too early to evaluate the results of this effort, but experimentation with
such measures for enhancing the recognition of review authors is greatly
to be desired, and our Recommendation Bl (Chapler 3, Section B) ad-
dresses itself in part to this topic.

Additionally, the development of policies and ptocedures that would
facilitate performance of the reviewing function probably would reduce
the reluctance of many scieatists and technologists to undertake a
review and would serve as incentives. The emergence of increasingly
effective retrieval tools should aid in the location of televant material,
and the provision of adequate clerical assistance would reduce the routine
demands of article preparation. However, the selection of matertial to be
included, its assimilation and interpretation (and evaluation if the review
is a critical one), and finally its organization into a meaningful and
useful article are time-consuming and arduous tasks, the responsibility
for which has to rest almost eatirely on the review writer. Some attention
to ways in which a group of exparts can contribute to the selection and
critcal evaluation of matetial, without subdividing a subject area in such
a way that the over-all review loses its consistency of treatment and
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unity of viewpoinl, would be worthwhile. Further, the potential of the
information analysis centers (diicussed in Section B of this chapter) in
contributing to the consolidation and review function could be more
fully tapped. Possibly of greatest value would be arrangements, such as
sabbatical or fellowship programs or liberal leave policies, which would
permit the allocation of sufficient, uninterrupted time to the production
of a review.

The Weinberg Report ! emphasizes the challenge and intellectual
stimulation presented by the preparation of a high-quality review and
compares the relationship of the reviewer to his widely scattered bits
of knowledge with that of the theorist to available pieces of experimental
data, Consolidating, reviewing, and interpreting the literature are de-
mands considered worthy of the efforts of the most gifted scientists and
eagineers. Leitch *¢ also has pointed out that the production of a teuly
creative revi: v, which synthesizes data from more than one field and
ties seemingly unrelated areas together in a meaningful relationship, is a
rare and valuable contribution. As an example of such efforts and their
impact, she cites Food, Health and Income, by Sir John Boyd Orr, which
tesulted in the establishment of ai international organization and the
initiation of certain new services on a national scale in many countries of
the world. A recent suggestion (cited in Reference 87) for helping to
foster recugnition of a comprehensive, critical review as a major accom-
plishment {s to award graduate students a PhD for this type of review
whens it is prepared under the supervision of a respected scientist and
entails a sub.tantial amount of creative synthesis.

A second problem area, not unrelated to incentives, is that of {ustering
awareness among the ofganizations sponsoring research-and-develop-
ment activities of the importance of consolidation and review in pro-
moting the effective use of results. As we have emphasized befose in
connection with primary communications (Chapter 4, Section E), publica-
tion is no longer sufficient to ensure awareness of prompt utilization,
The provision of funds for latet steps in the transfer chain, steps which
facilitate access and effective use, was & major teaet of the Weinberg
Report.i* In the present context, it is the focus of Recomimendation B2
(Chapter 3), which advocates the allocation of a larger fraction of

- tesources by supporters of research and development to assist in the

pteparation of critical reviews and data compilations,

Especially in the case of large-scale, on-going programs of research
and development which produce large numbers of reports and publica-
tions of technotogical advances, the responsibility for sifting, evaluating,
and consolidating the tesults to facilitate their application and make
clear their implications for othet related areas of endeavor is great. The
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critical review and evaluation function is particutarly valuable when
the output of a program has been disseminated chiefly in the form of
technical reports. Here, quality frequently is uneven, and awareness and
access sometimes present problems, Consolidations that bring together
in a compact and unified presentation the key findings and major im-
plications of a body of these reports have already proved valuable in
those instances in which sponsoring agencies have supported their
production. We recommend, therefore, that all major research-and-
development programs regard the consolidation function as an integral
part of the over-all program of work and allocate funds accordingly
(Recommendation B3),

As disturbing as the lack of consolidation and critical review efforts
adequate to meet current and projected needs is the ineflicient bandling
of the caisting review literature. In a number of disciplines, no ¢ffort is
made to inform the reader of the existence of reviews, either (8) by
publishing regularly recurring special bibliographies of reviews in a
discipline, such as the Bibliography of Medical Reviews; (b) by allocat-
ing a special section of an abstracting and indexing service to reviews,
as is done in Biological Abstracts Subjects in Context (BASIC); or (¢) by
use of a special symbol, a procedure employed in Aeteorological and
Geoastrophysical Abstracts to designate certain types of articles (though
not specifically reviews), The latter procedure would appear to be an
efficient and relatively inexpensive way of handling the identification
of review articles.

The finding that only two of 8,601 titles from the Bibliography of
Reviews in Chemistry conlained the word “review” in the title ** is
evidence of the possible difficulty in recognizing such articles. Even
the number of references cited (provided in some abstracts and lists of
titles) is not always & good way to identify a review. The situation is
further aggravated by the diversity of outlets for review matcrial-—
books, special publications, primaty research journals, as well as setial
review publications—and by the {requeat need for information in the
fringe or tangential areas where experience with sources is less than in a
scientist's main area of specializatioa. In view of the frequent expressions
of concern over whether reviews actually are used 1o the extent that they
should be, some effort to bring the user's attention promptly end regu-
larly to review literature seems cleatly in order. (See Recommenda-
tions B1 and B4.)

Hand in hand with imptoved alerting and access procedures fot re-
views goes the need for greater attention to educating scientists in the
nature and use of the review literature, both as graduate students and
laier in life. Also, today many reviews do not lend themselves readily
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to piecemeal use—though the need for certain aspects of a subject area
undoubtedly is much more frequent than for the complete story (Recom-
mendation B1).

The review literaturc presents a number of problems which impede
its effective use. First, reviews are of several types and are directed
toward the fulfillment of different functions. Yet all too often there is no
indication of the level of treatment or the objectives of a particular re-
view, Leitch ¢ separates reviews into three general categories. First is
the periodic type, which deals with a limited subject area during a par-
ticular time interval and usually presents findings, with little or no
analysis or critical evaluation. The main purpose of such a review is to
inform the reader of current developments in a fisld. Second, the oc-
casional review discusses a subject broadly and interpretively and need
not cover all literature during a clearly defined period, for the author is
expected to be selective and critical. The quality of such reviews varies
greatly, depending on whether they deal chiefly with opinions or with
findings. Third is the analytical or constructive review, which typically
is book length and deals with concepts or theories and findings. It is
sometimes called the research review and often is undertaken to meet a
specific need in an area—for example, to clarify issues and show where
more information is necessary or to provide a basis for needed guidelines,
It may deal with only one field or may establish or clarify relationships
between fields and effect a creative synthesis.

In fact, the review literature is not always easy to categorize. A study *
of authors of reviews suggests a great deal of variation in treatment and
of overlap among the types described by Leitch, For example, one re-
viewer who had prepared a “comprehensi.e” periodic review reported
haviang to lop off 200 references at the last minute in order to meet
the space requirements imposed by the publisher, Others felt that even
in the production of a periodic review, covering the literature during a
given period of time, one had (o be selective and evaluative and that over
the long run the biases of the various reviewers in any one subject area
would balance one another. In some subject areas of high activity, it
is difficult to find an author who will treat the topic exhaustively and,
in such cases, it becomes customary for a review author to preselect and
weed his literature to reduce it to manageable size before beginning to
digest it, Unfortunately, there is no indication whether the material ex-
cluded was omitted by accident or by design. Further, omission of poor-
quality or erroneous papers, which is sometimes considered necessary
in order to do justice to the better material in the space allowed, may
cause scientists and technologists to lose time and money in unprofitable
or duplicative work.
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An important determinant of scope and treatment is the user group to
whom the revicw is directcd, The scientist working at the research front
may need a succinct evaluative commentary on : cently published ma-
terial, or at the outset of a new project on a differewt topic, he may need
a comprehensive review with a full bibliography. Those engaged in
teaching typically require less specialized reviews than the researcher;
such reviews deal with a broad area and highlight the key contributions
and references in a field. Reviews covering broad areas in less detail
also are valuable in providing users with general knowledge in specialties
adjacent to their own. And there is a place, too, for the nontechnical,
relatively unsophisticated and superficial type of review, which often
is of use to students and laymen, However, to ensure more efficient use,
cach review should contain some early indication of sccpe, treatment,
and the audience to whom it is directed and should include in its refer-
ence list all other reviews of the same area which are more complete and
comprehensive,

SOME CBAKACTERISTICS OF REVIEWS

Though 1eviews represent a heterogeneous aggregate of consolidation
efforts and tcnd to vary greatly in number and character from one
discipline to another, a few general characteristics have besn identified.®f
First, in nearly all fields studied the primary journal appeared strongly
predominant as the outtet for reviews, rather than either serial review
publications or annual and special publications. This result is known to
be seriously biased because of the policies of abstract journals. In most
fields, annual review publications and books accounted for a relatively
sraall percentage of reviews, though there were ¢xceptions, For example,
in the field of oceanography a majority of the reviews were in the form
of privately published books. The language of initial publication of most
reviews was English, except in the field of medicine; however, a majority
of the articles sampled, with the exception of the engineering disciplines,
originated in foreign publications. Finally, aithough there was great
variation in length both within and among fields, the average ler.gth of
the reviews sampled tended to be in the neighborhood of 20 pages.

An additional and most important characleristic of review literature
is that it retains its usefulness over a relatively long period of time. There
ate many qualitative indications of its slowness of obsolescence, and
data from citation studies seem to support this fact. In a sample of
physics papers, for cxample, it was found that the probability for a
typical research paper to cite a given review item decays at a very slow
rate, falling by only a factor of two each decade. When this finding was



186 SCIENTIPIC AND TECHNICAL COMMUNICATION

checked further by noting the numbers of citarions of a sample of review
articles in Science Citation Index dnring successive years, there wes an
increase at least as rapid as the fraction of the source literature covered
by this index, a result which indicates that reviw articles are not soun
supsrseded,

THE COMPILATION OF CRITICALLY EVALUATED DatA

All that has been said in the preceding discussion of reviews with regard
to increasing need, the allocation of greater effort to fulfillment of this
need, and problems of incentives and funding applies also to the compila-
tion and critical cvaluation of data. That the generation and dissemina-
tion of critically evaluated reference data are esszntial to the progress
of science and technology has long been recognized and has resulted in
varicus sporadic efforts to furnish such data on a comprehensive and con-
tinuing basis. As early as 1883, the Landolt-Bornstein Tables were
published in a singls volume of some 300 pages. Subsequently, these
tables were updated at varying intervals, the sixth edition appearing
between 1950 and 1969 and comprising 26 volumes and 20,000 pages.
Other data compilations, first issued around 1910, were the Tables
Annuelles de Constantes et Données Nuniérigues and the Kaye and
Laby Tables of Physical and Chemical Compounds, both of which also
‘were updated, the latter as recently as 1966, The International Research
Council (predecessor of the International Council of Scientific Unions)
sponsored the compilation and publication of the seven-volume Jnfer-
national Critical Tables of Nurerical Data in Physics, Chemistry, and
Technology during the 1920’s. Plans to supplement and update this
compilation did not materialize: however, a large number of compilation
and evaluation activities developed in its wake in various parts of the
world, '

Compilation efforts in the United Siates received some measure of
coordination when the Office of Critical Tables was established in 1955
within :he National Academy of Sciences-Nationa! Research Council.
This Office encouraged the formation of new critical evaluation groups,
developed standards, maintained awareness of present and continuing
data-compilation efforts, and fostered international cooperation in this
area. By 1963, as a result of the rapid growth of research-and-develop-
ment activities and the consequent expansion of the literature, the
Federal Council for Science and Technnlogy (FcsT) concluded, on the
basis of information provided by the Committee or: Scientific and Techni-
cal Information (cosATl), that previous compilation and evaluation
efforts were inadequate. Furthermore, availability of data was far from
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uniform. The needs of some fields were fairly well met; in others only
uncritical compilations were offered (leaving evaluation for the user);
and in still others there were no systematic efforts of this type. Conse-
quently, the Fcst recommended to the President’s Science Advisory
Committee (PSAC) the establishment of a government-wide, coordinated
compilation effort. In 1963, psac assigned responsibility for the ad-
ministration of a government-wice program to promote and coordinate
systematic data-compilation and evaluation activities in all fields of the
physical sciences to the National Bureau of Standards of the Depart-
ment of Commerce. Accordingly, the Bureau set up the National
Standard Reference Dala System (NSRDS), the main objective of which
was to improve ‘‘access by the American technical community to com-
pilations of critically evaluated data on the properties of substances ' #¢
The plan of operation was decentralized in nature and aimed at involving
many organizations and individuals throughout the country. A major
goal was to naintain fiexible responsiveness to the ever-changing needs
of users.

The scope of the program was defined as including only physical
phenomena and only “ctitically evaluated quantitative information re-
lating to a property of a definable substance or system.” 2 In effect,
NSRDS does not deal with data related to systems of variable or uncon-
trollable coniponents or data sensitive to unspecifiable details of the struc-
ture of a material. Proprictary data, those with limited temporal validity,
and those of a very limited commercial interest also are excluded.

Included in the Bureau's assignments wer2 the following specific tasks:

1. Operation of a National Standard Reference Data Center at the
National Bureau of Standards

2. Coordination of standard reference data activities of the Bureau,
the Department of Defense, Atomic Energy Commission, National
Aeronautics and Space Administration, Natioual Science Foundation,
and other government agencies, all of which could act as compopents
of the National Standard Reference Data System

3. Bstablishment of standards of quality and of methodology for the
production of National Standard Reference Data

4, Promulgation of standards for other functions rcquired to ensure
compatibility of all units of NSRDS

In the fulfillment of its assignments, the NSrRDs scans the literature
to locate data, critically evaluates it, and compiles it in orderly format;
it prepares critical reviews on the status of quantitative knowledge in
special areas of technical fields; it computes functions derived from
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standard reference data, values of theoretical functions used fo interpret
quantitative experiments, and estimated values of unknown properties
of important substances; and it provides experimental measurements to
fill existing gaps in tables and extend the range of parameters. In addi-
tion to carrying out these basic responsibilities, the Nsrps surveys the
operation of existing data-compilation and evaluation groups, determines
special needs of the technical communities for data, and coordinatcs
government-sponsored activities in this area. The program was not
intended to supplant existing activities and sources of financial svpport
but to augment them and to achieve more coherent and productive over-
all results,

In order to formalize the authority given the Bureau to provide this
service, which it had developed over a period of years, and in recognition
of the necessity for a strong standard reference data system to foster the
effective conduct of the U.S. rescarch-and-development effort, a bill
was introduced in June 1966, and subsequently passed by both House
and Senate,* “to provide for the collection, compilation, critical evalua-
tion, publication, and sale of standard reference data,” 1* with responsi-
bility for the fulfillment of this mandate assigned to the Secretary of
Commerce.,

The Office of Standard Reference Data, though discovering that “the
task of carrying out a critical evaluation is more demanding of both
time and intellect than most members of the technical community
undertaking this job had thought,” ** has made steady progress toward
the realization of its objectives. Since its inception, ‘‘the magnitude of
the effort required to implement thy system has been estimated more
closely, procedures for the establishment of data centers have becrn
developed, and relationships with other agencies have been more clearly
defined.” 1%

A recent effort toward wide-scale international ccoperation and co-
ordination of compilation and evaluation activities is the Committee on
Data for Science and Technology (copaTA),* established in 1966 and
sponsored by the Irternational Council of Scientific Unions (1csu). (See
Chapter 9, Section C, for a more detaited description.) Two of the major
objectives of this group are: (a) to stimulate scientists and engineers
to undertake the task of data compilation and evaluation and to improve
the professional status and salary level of those engaged in such work;
and (b) to foster awareness of the cost of vompilation and evaluation
and to encourage subsidies from appropriate sources.

¢ The National Standard Reference Data Act (PL 90-396) was passed by the
House of Representatives In August 1966 and by the Senate In July 1968.
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In recent years, compilation and critical evaiuation activities have
progresscd from a stage of disparaie, disorganized effort, in which
cach discipline, ard each country, went its separate way and both gaps
and duplication were frequent, to one in which numerous parallel efforts
designed to serve specialized areas of need are evolving as part of a
coordinated national program, Encouraging signs of eventual coordina-
tion at the international level also are evident. Adequate funding by
supporters of research-and-development projects utilizing and generating
such data is essential to the continued development of an .ffective data
system (Recommendation B3). Fulfilling a vital role in the p: xluction of
critically evaluated data compilations, as well as the production of
reviews, are the information analysis centers, treated in detail in the
following section.

B. INFORMATION ANALYSIS CENTERS

The present conception of information analysis centers is the amalgam
of two principal types of antecedents, The first of these comprises institu-
tions that are organized to manage large data assemblies, often of
national or even international scope. They coilect data of pertinent kinds,
either from ducuments or by direct observation and measurement, store,
critically evaluate, and collate them, and disseminate the results. Through
regular publication of tables, charts, and analyses, they provide informa-
tion useful to pardcular customer categories and the public at large.
Some reoresentative examples, in some instances dating well back into
the nineteenth century, are the major environmental data programs
(geology, geodesy, weather, tides and currents, for example) and the
large social data assemblies, such as those of the Bureau of the Census
and of the National Centers of Educational Statistics and of Health
Statistics in the Department of Health, Education, and Welfare, Ex-
amples in the Jaboratory sciences are provided by Beilstein in chemistry,
dating from the early years of the century, and the Critical Tables pro-
gram of the 1920’s in physics, chemistry, and technology.

The second group of antecedents consists of organizations established
during the early post-World War II years to provide information services
to the members and managers of ieams participating in major research-
and-development endeavors. The functions of such organizations were
to collect all pertinent publications, government reports, and experi-
mental records; to store, structure, and scan the collection; to critically
evaluate and analyze these data; and to offer whatever informational
assistance was demanded by qualified users on project teams, whether as
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a regular routine or in rusponse to specific inquiry, The Chenical
Propellant Information Agency, the Infrared Information Analysis Cen-
ter, the Defense Metals Information Center, the Shock and Vibration
Center, and the Radiation Effects Information Center are among the
characteristic and better-known urvivors of these activities.

The number and variety of institutions subsurued under the term
“information analysis center” increased in the years following 1958,
thus reflecting both heightened awareness of the need for accruing sci-
entific information and data and governmental concern with its more
effective utilization. Formal recognition at the highest level of govern-
ment of the potential role of information analysis centers dates from
1963, whea their functions were extensively discussed and their im-
poriance emphasize in the Weinberg Report ¢

Tho aciivitles of the most successful (information analysis) centers are an intrinsic
part of science and technology. The centers not only disseminate and retrieve
information; they create new information. . . . The process of sifiing through
large masses of data often leads to new generalizations. . , , In short, knowledgeable
scientific interpreters who can collect relevant data, review s field, and distill
information in a manner that gocs to the heart of a technical situation are more
help to the overburdened specialist than is a mere pile of relevant documents.
Such knowledgeable scientific middlemen who themselves contiibute to science
are the backbone of the faformation (analysis) center; they make an informa.
tion center a technical institute rather than a technical library, The essence of a
good technical information center is that it is operated by highly competent work-
ing scientist: and engineers—people who see in the operation of the center an
opportunity to advance and deepen their own personal contact with thelr science
and technology.

When the Committee on Scientific and Technical Information (COSATI)
subsequently established a standing panel to deal with the subject of
information and data analysis centers, this panel wrote the following
comprehensive definition into its charter:

An information analysis center is a formally structured organizational unit, spe-
cifically (but not necessarily exclusively) established for the purpose of acquir-
ing, selecting, storing, retrieving, evalvating, analyzing, and syntbesizing a body
of information and/or data {n a clearly defined speclalized field or pertalning to
a specified mission with Intent of compiling, digesting, repackaging, or otherwise
organizing and presenting pertinent information and/or data in a form most
authoritative, timely, and useful to a soclety of peers and management,

The panel also formulated the following criteria as a means of char-
acterizing and identifying information analysis centers: The key activities
of such centers are the analysis, interpretation, synthesis, evaluation, and
repackaging of informaticn, cerried out by subject specialists, resulting
in the production of new, evaluated information—in the form of critical
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reviews, state-of-the-art monographs, or data compllaitons, as well as
substantive, evaluated responses to querles-—for the purpose of assisting
a community of users more broadly representative than the staff of parert
Institutes or laboraiores,

PROFILE OF THE PRESENT POPULATION

The aforementioned cosat1 Panel took a ceusus of information analysis
centers conforming to these criteria and supported wholly or in part by
the federal government and published the results in April 1968.5® While
not a 100 peicent sample (regivnal and state information services such as
technological or agricultural utilization services are uot included), the
census lists a total of 112 currently active centers. Inclusion of those
omitted and of the snaller number which are supported wholly from
private sources would not have added any significant new features to
the picture conveyed by this list. Its predominant characteristic is an
incredible diversity in size, length of life, and range c? services offered.
Only 21 of the oiganizations listed antedate the year 1958; among them
are six of the large environmental data programs conducted by activities
now combined under the Environmental Sciences Service Agency in the
Depariment of Commerce. An additional 30 date from the period 1958~
1963, and a total of (at least) 59 have beeu established since 1964. (No
dates of establishment are available in two instances.) Table 17 provides
a rough classification by subject matter of coverage. In addition, there are
two agency-wide information activities which in some respects operate
in the same way as information analysis centers and, therefore, have
been included in the Directory **: ‘The Arms Control Technical Informa-
tion »ud Analysis Center and the Office of Economic Opportunity In-
formation Center.

When the aggregate of these information analysis centers is broken
down in the manner shown in Table 17 a number of significant features
emerge:

1. The lone representative in the biological area is the Military
Entomology Information Service, which provides a number of effectively
custom-tailored services to the Armed Forces Pest Control Board ap-
proved users, including an spi service that delivers automatically on a
quarterly basis annotated bibliographies of the latest accessions.

2. The 14 environmental scicnces centers group themselves into three
classes, the largest of them consisting of ten environmentul data-manage-
ment osganizations that are principally concerned with generating various
data products for broad user calegories. A second group o! two centers
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TABLE |7 Subject-Matter Coverage of Federally Supported Iaformation
Analysis Centers

Subjact Matter No. nf Center-
$CIENCES
Biology (nonmedical) 1
Chemlistiy 5
Environmcntal sciences 14
Physical sciences 34
54
APPI ICATIONS
Education 18
Engineering 22
Foreign sreas 2
Medicin® and health 14
' 56

deals specifically with defense needs and serves a correspondingly
restricted clientele. The two remaining activities (National Oceano-
graphic Data Center and Air Pollution Technical Information Center)
combine documentation and data-service functions both in generating
roninely disseminated information products and in responding to spe-
cific customer needs.

3. Of the 34 informatioa analysis centers listed in the physical sci-
eaces, 20 are part of the National Standard Reference Data System co-
ordinated by, and with full or partial funding from, the Office of Standard
Reference Data, National Bureau of Standards, This broad-gauged
program for the systematically organized compilation of comipetently
evaluated data in the physical sciences was planned originally under
the coordinating aegis of the Office of Science and Technology and for
a number of years was funded jointly by the Department of Defense
and the Department of Commerce. In July 1968, legislation was enacted
(PL 90-396, HR 6279, 90th Congress) which authorized the Depart-
meat of Commerce to conduct and fund this program as one of its
statutorily assigned missions, The remaining 14 centers operate in nuclear
physics (8), material properties (5), and optical radiation (1).

4, The five centers covering chemical information include four that
are also part of the National Standard Reference Data System, bringing
the total number of component centers in this program to 24.

5. The educational information analysis centers include the extensive
National Center for Educational Statistics and 17 of the clearinghouses
for particular areas of educational activity under the central Educational
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Resources Information Center (ERIc), This system of distributed clear-
inghouses is another goneral feature of the infurmation analysis center
family. All ERIC clearinghouses participate i. nroviding certair. broad
basic sesvices Lased on cooperatively creaced tools of access to the
massive report hiterature in the field of education. Each of the clear-
inghouses enjoys considerable autonomy in developing and offering
informaticn services on the batis of suitable arrangeinents with local or
national organizations active in its desiguated area.

6. Seven of the 22 centers in engineering-sciences inforination deal
with specific military technologies and will serve only suitably cleared
users. The remaining 15 centers deal with fields of engineering not
specifically of military character; seven of these handle nuclear-engineer-
ing information, such as nuclear safety, design of radiation shields, and
reactor design data, six of them are in mechanics and materials, and two
of them provide information services in methods of design and design
testing (noadestructive testing, reliability analysis).

7. Both of the foreign area informaion analysis centers are sponsored
by the Department of Defense.

€. In the field of health and medicine, finally, all but three of the
centers operate under the aegis of the Public Health Service. Included
among the latter are the three massive data-management zctivities in
health statistics, radiological health, and urban and industrial health—
all of them National Centers—as well as the data banks of the Cancer
Chemorherapy program, the largest of which now cosntains raw and
evaluated data for approximately 240,0C0 compounds. All of these
provide information on acciuing data and the results of evaluative
analyses through published reports disseminated both routinely and on
request.

Also included are the four information service centers of the Neuro-
logical Information Network of the National Institute of Neurological
Discases and Blindness *—Brain Information Service; Information Cen-
ter for Hearing, Speech, and Disorders of Human Communication;
Parkinson’s Disease Information and Research Center; Vision Informa-
tion Ceuter, These centers provide not only individual as well as generic
bibliographic services, based on an automated storage and retrieval sys-
tem which makes use of MEDLARS tapes as one of the inputs, but they
also give systematic encouragement tc the producticn of authoritative
summaries of major topics in the relevant neurological sciences.

* In August 1968, the President authorized the establishment of a separate Natlonal
Institute of Blindness subject to the discretion of the Secretary of Health, Educa-
tion, and Welfare and the appropriation of necessary funds by Congress.
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The services offeied by such centers naturally divide themselves into
center-initiated products, both routinely distributed and available on
request, and custom-tailored services in response to user demand. In
most instances, the former include critical daia compilations and bibliog-
raphies, as appropriate, en. frequentiy state-of-the-art reports. The
larger ones publish regular newsletters or bulletins and may sponsor
symposia or conferences. Access alds to relevant computer software
(i.c., bibliographies of computer programs) or the software packages
themselves rarely are provided. The range of custom-tailored services
generally includes response to technical inquiries and consultation, espe-
cially on the part of the more recently established centers. A much more
limited number of centers offer literature scarch, bibliographies, or
state-of-the-art reports on demand. Anu co more than a handful provide
an spt service for either full-text documents or bibliographic material.
Intormation on costs incurred and charges levied by centers is rudi-
mentary. Currently, efforts to improve this situation are under way;
for example, the Department of Defense is Jeveloping for its centers a
plan for the orderly transition to a schedule of user ctarges by fiscal
year 1969, The centers will be expected to support their output costs
through sales of publications, registration fees for symposia and con-
ferences, and charges for special, on-demand services. The economics
of information analysis organizations, however, remains an area most
urgently in need of clarification.

APPRAISAL AND FUTURE TRENDS

In its repott of 1963, the Weinberg Panel identified “'the specialized in.
formation center {information analysis center] as a major key to the
rationalization of our information systeca, Ultimately we believe the
specialized (analysis) ceater will become the accepted retailer of in-
fcrmation, switching, interpreting, and otherwise processing information
from (ire large wholesale depositories and archival journals to the indi-
vidual uset. . .. We believe the specialized information (analysis)
centet should be ptimarily a technical institute rathee than a library. It
must be led by professional working scientists and engineets who main-
tein the closest contact with their professions and who, by being near the
data, can make new syntheses that are denied those who do not have
all the data at their Engertips.” 1** Five yeats latet, our review confirms
with greater emphasis the need for activities that function as mediating
tetaile.s “elween the compteheasive basic pecess services and the ulti-
mate user communities. In the course of the intervening years, however,
fefotmation analysis centers have shown little indication of fulfilling as
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universal and paramount a role as the Weinberg Pare¢l predicted and
urged. The reasons are many, First, not all types of information can
be efl; :tively handled by such centers: No one would think of setting
up an information analysis center for topology, for example, despite the
vast extent of the literature of the field. Availability of funds for centers
has been spotty; often it has been conditioned by the Interest of the
services performed for a very specific mission of some agency. While
recruitment of staff for the centers has not yct become a major problem,
it might well become so if the number or sizes of the centers were to
be greatly increased. Many, though not all, of the existing centers have
rather small staffs of scientific and technical professionals, and unless
these are in close interaction with a larger group of workers in the same
and closely related fislds, their judgments may lack perspective and
they may miss opportunities to serve the wider community. Finally,
the slow progress of education of the scientific and technical community
for effective use of information analysis ceaters is apt to continue for
some time as a limitation of their effectiveness.

Today, the pattern then foreseen has been realized most completely
by the information program of the Atomic Energy Commission in the
areas of nuclear science and engineering, in which about a dozen such
centers provide the kind of services which the Panel's report specified.
Official recognition has also been given to this concept by the Department
of Defense In its Instruction No. 5100.45 of July 1964, whic', explicitly
differentiating between Information analysis centers and documentation
centers or other special libraries, provides for the establishment and
coordinated operation of a Department of Defense Information Analysis
Center Program. Consequently, some 20 centers conforming to these
specifications presently serve the defense community in many fields of
science and technology essential for its work. I addition, the Edu-
cational Resources Information Center, with its chain of 19 clearing-
houses, has now set cut along the same path. As far as the physical sci-
ences in general are concerned, as many as 15 of the 24 component
activities within the framework of the National Standard Reference Data
System appear to limit themselves to the publication of papers which pre-
sent the fesults of critical data evaluationt. In the medical sciences,
finally, information analysis center activities are found in tle National
Clearinghouse for Mental Health Information and among the component
organizations of the Neutological Information Network of the National
Institate of Neurological Diteases and Blindness. (The regional dis-
semination centers of Nasa, and the state offices and centers estatdished
undet the aegis of the State Technical Services Act, which fa tome cit-
cumstances might be thought of as belonging to the family of information
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centers, are discussed in Section C of this chapter in their role of assisting
in the formation of more effective industrial information services.)

In large arcas, alternative patierns had already been established—
for example, corporate industrial programs in chemical technology and
extenslon services in agriculture—or have since taken shape; in the
environmental sciences, for example, the function of retailing infor-
mation to user groups is performed largely by commercial consulting
firms, which make effective use for this purpose of the products of the
large governmental geological data ptograms. In other areas, such as the
blological sciences, no significant services of this kind have emerged.

The population of federally supported information analysis centers
(and the overwhelming number of them are federally supported) has
been anitable; many of them have come and goue, their funding history
has been erratic, and their staffing somewhat difficult. Whether this
instability has resulted from unsatisfactory performance, ephemeral
needs, or disproportionately large budget reductions in low-priority
cperations is not clear, nor is it possible to give a firm prognosis for
the future of the centers currently in operation, especially those estab-
lished during the last few years. However, if these centers, are lo have
a fair chance of showing their potential for contributing the kind of con-
solidation and reprocessing services which we consider so impottant to
coatemporary scientific and technical communication, it is necessary
that they receive the intellectual support of some responsible and stable
group and that their establishment anu operation be coupled more
closely to the prevailing market for their services. (See Recom'aenda-
tion B14.)

C. INDUSTRIAL INFORMATIUN SERVICES

The technical information programs, divisions, and centers of the major
industrial corporations and business enterprises constitute a family of
growing prominence among ths information organizations which oftee
specialized services to well-defined user groups. We have no adequate in-
ventory of those otganizations which systensztically teprocess and
consolidate information in order to assure their scientiste, engineers, and
managers of prompt awareness, selective access, and a general cvetview
of pertineat literatute; howevet, the 1966 edition of the NSF publication
on Noscorventional Scientific and Technical laformation Systems in
Current Use " provides & good sample, since the more forward-looking
on¢s inevitably utilize technological and procediral innovations of recent
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years In their operations. Of the total of 175 such unconventional systems
described, 87 were {ndustrial.

Just as Information analysis centers include a broad range of sizes
and services so also do industria’ information organizations. The latter
may offer any combination of the following:

Technical library

Technical report ceater

. Patent department

. Reprographle services

Alerting (e.g., selective dissemination of information)
Literature and patent searching

. State-of-the-art reviews
Data-bank operation

Consulting

10. Technlcal editing

11. Technical correspondence center
12, Technical meetings

13. Publications clearance

14. Information systems

15. Continuing education

VPONAL DN

(Papers by Weil,'** and Jahoda,** give a more detailed and compre-
hensive indication of the functions of inJustrial information oreaniza-
tions.)

Although cornorate information departments are intended pritnarily to
serve various user groups within a company, they also occasionally assist
outside groups, such as customers or contractors and affiliates. They
usually interface with various types of goverament, assoviation, and com-
mercial services, both primary and secondary, and supplement and
teprocess available basic service products for theit own user groups by
routing information to interested recipients, prepating special announce-
ments and bibliographies, furnishing document copies, and performing
special searches. Moreover, they frequently have responsibility foe chan-
neling information from in-honse producers to outside agencies through
the distribution of tepotts and the p.ocessing of requests for such docu-
ments,

Industrial information services vary greatly in the extent to which
they use aid contribute to innovative procedures, Some I -~ve established
themselves as pioneers in the field, and the ninnbe* of those that explore
and rely on modern techniques of computetived informatica processing
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undoubtedly will grow rapidly. At the time the data for the NSF publica-
tion on nonconventional systems *? were coilected, nearly half of the
listed systems were computer-based.

With regard to the costs of such corporete information setvices, no
data sufficiently representative to be meaningful have been collected.
However, the prevalent trends of growth and technological sophistica-
tion leave no doubt that they, 0o, will show sustalned growth.

PATIERNS OP ORGANIZATION AND COOPERATION

The various vnits, such as a library, patent department, or computer
center, that fulfill the information needs of a given company, generally
grow up separately and iu an uncoordinated manner. There is now a
growing tendency toward integration and coordination of services and
personnel, For example, the Celanesc Research Center has built an in-
formation center which brings together the library and the computerized
and micrographic information-handling systems. Moreover, counter-
balancing a trend tovard broader glogriphic dispersal of the growing
corporate subdivisions is greater centralization within & given location.
Organizationally, industrial information services usvally are administered
by the research-and-development department, though they serve other
departments as well. The Technical Information Section of Ford Motor
Company, which operates as a component of the Scientific Research
Staft and exists to serve the tesearch and engineering needs of th: com-
pany as a who.e, provides en illustration. It consists of an Engineering
and Research Library and a Technical Information Group, the latter
having responsibility for:

1. Selecting, analyzing, evaluating, and indexing both internally and
exiernally generated scientific and technical publications in fields of
interest

2. Directing pertioent information to the tight people

3. Publishing surveys of current litescture

4. Performing specifically requested comptehensive searciies

5. Developing eflective iniormatioa-handling techniques

Re-ently, some industries have attempted to design a to-called total
information system ** which includes information on finance, sccounting,
management, production control, parts supplies, and enginecring data,
as well as scientific and technical information. These effotts suggest,
especially in companies with large computer capabilities and well
developed scientific-and-technical-information programs, a lrend away
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from the segmented scientific-and-technical-information servics and to-
ward integration within a company's multifaceted over-all information
system.

Another noticeable trend is the Increasing reliance cf industrial cor-
porations on information services which represent cooperative or coordi-
nated ventures. These may invclve other industries, either informally or
through formal information pools (trade associations, consortia, indus-
trially sponsored nonprofit research institutes, and the like); scientific
and technical societies; local and university library systems; and federal
and state government programs.

Trade and technical associations tend to estabiish information centers
when a group of companies considers that the economic benefits of such
an information pool outweigh the proprietary benefits of industriat pro-
cessing of public information. Some of these iaformation centers have long
existed as libraries and have racently sirengthened their services through
the Introduction of modern techniques and by expanding their coverage
to include unpublished data. Although some centers are principally for
the use of assuciation members, as a membership benefit, others have a
public relations function and eacourage use by outsiders. A number of
trade associations and nonprofit research institutes which are sponsored
by sevetsl organizations within the same industry, and which would cease
to esist without their financial support, devote a percentage of their
efforts to the generation of secondary information services. The informa-
tion services and abstracting publications of the American Petroleum
Institute, the Insticute of Gas Technology, tire Institute of Paper Chem-
istry, and the Institute of Textile Technology are examples.

The relationship between the information activities cf industry and of
the scientific and technical societies fs a reciprocal one, and cooperative
projects between socicties and industry are becoming increasingly nu-
merous. As the various basic access secvices and systems in majoe dis-
¢iplines continue to improve (for example, Physics Abtracts, Chemical
Abstracts Service, or BioSciences Information Service), industry will
depend ever more heavily on these services and specialized informat’on
products, instead of completely Ceveloping such capahiities in-house,
ptovided that they are resasonably priced. Industry also can point out
the need for new services and peovide the feedback essential to the
modification aad imptovemeant of existing services,

Two examples of recent efforts to foster industry and scientific and
technical society coopetation on a regional basis are the Nsp-funded
peograms at lllinols Institute of Technology (1) (see Reference 154)
atd the University of Pittsburgh (see Reference 155) to link industry
and the discipline-wide chemical information system. The nr Research
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Institute is establishing a Chemical Information Center to help industry
to learn how to tie the American Chemical Soclety’s computer services
and products into the various intcrnal information systems used by
industrial concerns, This Center will provide courses to educate potential
future users ia the nature and capabilities of the chemical information
system. The program at Pittsburgh also involves the creation of a Chem-
ical Information Center, using data from Chemical Abstracts Service,
which will make information available to professional chemists, small
independent industries, and studznts, After a trial period of some three
vears, the Center expects to begin using the Universily's time-sharing
computer system, The programn includes a user-feedback study, the
results of which will be made available to the American Chemica!
Society for modification and improvement of its nationwide informa-
tion system.

Industry traditionally has used nearby libraries, especially those of
universities, as supplementary sources of access to inforiation. Recently,
new patterns of cooperation have bteen explored. A few pilot projects,
some funded under the State Technical Services Act,'* have made the
resources of such [.braries available to industry at a price, and industry-
libraty cooperation has beea stimulated by programs such as those of
Stanford, MiT, and the Libeary Group of Southwestern Connecticut, Inec.
The latter, for example, now serves the needs of a group of industrial
corpotations In Connecticut, including Dors-Oliver, Cyanimid, Escambia
Chemicals, Folymer Industries, and Perkin-Elmer. Members of the group
tecelve a union list of 2,500 periodicals keld by the participating libraries,
a ditectory of 30 libraries’ special subjuct fields, borrowing privileges,
and teletype services for Jocaling materials in the ten major Connecticut
libtaries (including Yale University Library and the State Library at
Kartford).

Another noteworthy effort in this area is that currently taking shape in
the Texas Gulf Coast region.!t Rice University, with a grant from the
National Science Foundation, suppott from the Office of State Technical
Services, and investments of some $40,000 to date fiora industry, is
establishing a Regional Communication and Information Exchange
among 18 QGull Coast academic institutions. This regional exchange
project incorpotates certain functions of the Texas Information Ex-
change, a siatewide netwotk organized by 22 universities and colleges.
While setving the academic community, the Regional Communication
and Information Exchange is also strongly industry-oriented. The pro-
gram entails development of a centralized bibliographic reference and
intranetwotk location and transfer system. Outside investigators have
access to the setvios on & fee basis. The project has already ptoved so
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vseful to industry, even In its early stages, that support from industrial
sources is increasing steadily.

Cooperative efforts with federal agencies have been especially impor-
tant in the development of increasingly competent industrial information-
service organizations, Industries which share in the work on large mis-
sion-oriented efforts, such as acrospace, defense, atomic tnergy, and
public health, have received assistance, through direct as well as in-
direct support of pertinent research and development, in the evolution
of effective information-management organizations. Moreover, in order
to accelerate technology transfer and utilization, several of these agencies
have established special information services on which such organiza-
tions can draw to enhance the scope and depth of their coverage.

The National Aeronautics and Space Administration (NAsA), for ex-
ample, operales nine Regional LCissemination Centers as part of its
technology transf2r effort. Using inicrofiched documents and publica-
tions provided by NasA (e.g., Scientific and Technical Aerospace Reports
and International Aerospace Abstracts), ot Nas\ tapes whea computer
facilities are available, these Centers offer a series of serv.ces that include
rettospective scarching and distribution of publicaticns, specifications,
and data for member industrial clieats. Fees for membership range from
a few hundred dollars for minimum secvices to about $5,000, depend-
ing on the scope and volume of services required. Operating and ovet-
head costs are now partially supported by NAsa, but these Centers are
expected to gradually become self-supporting, as far as earning the cost
of the services they provide. In addition, NAsA is encouraging the de-
velopment of ful'y self-supporting centers far which they will provide
NASA tapes and documents. Zvaluation of the Techaology Utilization
Program (a continuing process for wiich, in particutar, the University
of Maryland has a contizet) indicates that the progtam has been very
successful to date and serves a function that cannot be handled ade-
quately by the existing fabric of sciantific and technical societics.

The program conducted by the Department of Commetce under the
State Technical Services Act of 1966 '* s in many respects comple-
mentary to the NASA aclivities, being ditected toward the needs of groups
ot types of corpoestions, while the progtam of the latter centers oa
needs connected with specific individual effocts. Some 600 projects have
so far been initiated as part of the State Technical Seevices Program,
including information-dissemination activities, refecral service centers,
conferences, workshops, seminars, field visits, and demonstrations.
Among the primary goals of the Act is the stimulation and suppoet of
coopetative state-university-industry technical setvice prograns to fa.
cilitate the use of new technological developments in Jocal business and
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industry.* One example is a cooperative effort involving the University
of Vermont Technical Infoimation Center, the Washington-based Office
of State Technical Setvices, about 1,000 Vermont industries, and as
many DOD, AEC, and NBS information analysis ceaters as are appropriate
to Vermont industrial technology. “The purpose of the program is to
evaluate for one year, on an experimeantal basis, the feasibility of refer-
ring Vermont industries and businesses to selected federal information
analysis centers for arswers to their technical questions.” 1*¢ Funds for
the initial year of operation will come, equally, from the federal govern-
ment and the State of Vermont, with the expestation that the program,
if successful, will become a state or regional program in 1970.

Scveral of saTooM's recommendations advocate measures that will
contribute to the growth in number and effectiveness of corporate infor-
mation-service structures. These are principally Recommendations BS,
B7, B10, and Bl1. These corpctate information-service otganizations
are emerging as major buyers in the market of basic access services
and in this capacity can exercise an increasingly substantial influence on
both the, d'eection and momentum of development of the latter. It is
important that they function in this role as what may be called “sophisti-
cated buyers”; Recommendation BS represents our effort to provide
additional oppottunities for them to do so.

INNOVATIVR SERVICES

A pumbet ol industrial information organizations, especially ‘n the
chemical, drug, and petroleum industries, have been leading innovators.
This section describes some of these innovative services, the use of which
Is either already 2stablished or rapidly gaining ecceptance in industry.

Systems for the selective dissemination of information (sbi) are
being exploted and developed by increasing numbers of research-
oriented industrial organizations. (The NsF listing for 1966 in Reference
132 includes 24 industrial ones among a ‘otal of 42,) Established as
separate operations of as one function of a larget organization, they
range widely in scope and complexity. An example is the MERCURY
system at Bell Telephone Laboratories ** for the selective distribut'on
of internal technical repotts in mathematics, psychology, and computing
science to members of the techuical stafl. Implementation began early
in 1966 under the auspices of the Library Systems Depariment. Priot
to that time internal technical repotls were distributed initially on the
basis of an authoc-prepared list; others could order copies from a
monthly list of titles. For most teadets this procedute yielkded high
relevance but low coverage. The new SDI system, serving 1,500 scientists
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on a monthly basis, involves computer comparison of individual interest
profiles with assigned classifications. It has greatly improved coverage
with only a slight reduction in relevance. Another noteworthy project
of this kind is that in which 19 industrial companies are cooperating with
Cheinlcal Abstracts Service in the development and experimental trial of
a large-scale sp1 program, the input of which is based on indexes and
bibliographic information from Chemical Abstracts.

The use of microform systems finally is making some headway in
{ndustrial information programs. Modern sysiems ar¢ overcoming re-
s'stance to the need for relatively expensive equip.nent and the former
reluctance of many users to switch from the printed page. Until recently,
utilization was mainly as stcrage for documents and indexes and for
reference output; now it is becoming a substitute for hard-copy publica-
tion. The introduction and experimental trial of microfilm versicns of
Chemical Abstracts in a group of industrial organizations to stimulate
familiarity and use were highly successful and shawed that, once users
became aware cf and gained experience with modein equipment, their
initial reluctance was overcome and most of them found the microfilm
version easier to use and more rapid than the hard copy. The past two
years have wilncssed {nceeased publication of modern microfilm editions
of journals by the Amicrican Chemical Society, University Microfilms,
and others,

The numbet of computer-based access and tetrieval systems in Indus-
try continues to grow. The NSP 1966 survey *'! showed that of 17 such
systems deve'oped to perform demand searches, retrospective seatches,
and data retrieval, 16 were located in industry; of 20 systems which
produced only computer-programmed publications. such as accession
lists, recurting bibliographies, index and abstract bulle ins, catalog cards,
ptinted book catalogs, permutstion indexes (xwic, xwoc, and xwAc),
and printed Uniterm records, seven were found in industey; and of 81
systems that petformed both types of services, nearly half “37) were
industrial. Computer-based Information systems currently represent
possibly the most flexible tools for the storage, tearrangement, manipula.
tion, and output of recorded bibliographic data, and their versatility is
increasing steadily and repidly with the introduction of remote input-
output devices and computer time shating. Large central bibtiographic
ot dala files tetving remote of scattered facilities, for example, the
General Electric Space Missile Libtary or the on.line Bolt Beranck and
Newman-Massachusetts General Hospital system, undoubtedly vill
become mote and more common,

Togcthet with theit function as sophisticated buyers in the market of
basic access services, corporate information-management otganizations
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are eminently sulted to make another vital contribution to the general
development of scieatific and technical communication by serving as a
proving ground and test bed for novel techniques and procedures. They
operate in an environment where services of high quality are of particula
im~orttance, where methods of cost-accounting and control are well de-
veloped, and where, in the case of the larger enterprises, the activity will
tend to be of about the proper size- -large enough to give well-designed
pew technology a chance to prove itself truly competitive with the evolu-
tionarily adspted traditional procedures, yet not so large as (o make the
cost of installation exotbitantly high. Our objective of enabling industrial
information-service ofganizations to continue to function in this role is
an important element in the investigations and experiments that we
propose in Recommendations Bl through S10, especially in the area
of the computer-based shaping and macipulating of informatiot fles in
an interacdve closed-loop mode (Recommendation E6), or the aevelop-
ment of a formal language for file-format description (Recommendation
ES). It Is a central element, finally, in the thrust of Recommendation
R10.

D. THB CONCEPT OF NEED-GROUP SBRVICES

Th- previous sections have describod major types of current consolida-
tion and reprocessing activities. Each fo its own way facilitates the use of
the information recorded in the primary literature and, assisted to a
greater or lesser degree by the basic access services, supports activities
in scientific research, design and development work, management, and
education. Though they constitute ever more essential means of sustain-
ing the personal in'ormation structutes of indivt 2ual wotkers, our survey
shows that they do not completely fulfill today's requirements. Therefore,
we have givea particular atteation to the identification of ateas in science
and technology where such inadequacies are particularly prevaleat, and
to communities that are least well served, In this section, we summatize
out findings, outline possible patterns of servicy, and raise some of the
impottant economic lssues.

DireCTIONS OF Netoed CGrowin

Today, three factots increase the likelibood that significant aced-group
services will be provided fot a specific group:

1. Substantial size of the group
2. Eaxistence of a fedetal agency which in the fulfillment of its mission
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assumes an especially active role in providing information services In its
field

3. Existence of a particularly active industry association or scientific
socicty

As a result, a few of the larger need groups are moderately well served.

There arc, however, 'arge arcas, especially in the enginecring sclences
and the biological sciences, that have access to no such coasolidating
and reprocessing coverage. The professional groups most strongly af-
fected arc those in the university community as well as the applications-
oriented scientists, technologists, and practitioners. It is unlikely that
the Information needs that such groups have ia common can be met
efficicnlly and effectively by the management of the institutions to which
they belong. Therefore, we have concluded that the hand-tailored services
of greatest assistance to such groups in coping with their information
problems must be established on the basis of common professional in-
terests, rather than common employers, ard should involve eppropriate
sceieties of mechanisms created for this purpose by the scientific and
technical community, inciuding industrial components.

Neec-GRoOUP SERVICES

Such services could cover Lhe gamut of those offered by various currently
existing organizations and discussed in preceding sections. These include,
oa the on¢ hand, consolitalior, such as critical reviews and state-oi-the-
art reports as well as educational texts and reference handbooks; and,
on the other hand, tailor-made indexes—often, perhaps, re-edited to
emphasize specific contexts or aspects cl relevance—as well 8s rosters
of kaowledgeable individuals and appropriate sbt setvices. The relation
between (he size of a need group and the range and scope of the services
that can be provided economically is a crucial matter which deperds on
tileast three factors:

1. The extent to which inteilectual services, such as editing and selec-
tion, are furnished on a volunteer, unpaid basis

2. The recogmition of i1.¢ value of the seevices by their users and by
the organizations suppotling these usets

3. The exteut to which the mote tovtine activities of tevetal nced
groups can be combined to affoxd economies of scale

Efficient technology and progressive science demand that such services
be extended to gtoups as small as is economically feasidle. Cautious
management and wise leadership mean that most, but by no meens all,
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of the initial trials will involve groups of substantial size, It is too early
to estimate how small a need group can be served efficiently with fairly
extensive services, but we are confident that groups of u1 least a thousand
or so can, and should, be so served.

Such activities occasionally have been referred to as tertiary or third-
level access services because of their inevitably extensive reliance on the
basic secondary tools. In many instances, when coverage of a discipline
is provided by a single major basic access service, need-group services
of the kind under discussion can be developed and offered by this basic
parent, especially for larger need groups. Fuor example, Chemical Ab-
stracts Service has developed a family of specialized services to fulfill
particular needs in the field of chemistry, Among these services are:
(a) Chemical-Biological Activities (cBAC), issued biweekly in printed
form or on tape, and providing concise, indexed summaries of research
reported in some 600 life-science journals; (b) Polymer Science and
Technology (vost), also issued every two weeks, offering digests of
pertinent articles in 450 journals and patents issued in 25 countries, to-
gether with biblicgraphic information and key-word, molecular formula,
and author indexes; and (c¢) Plastics Industry Notes, issued each week
to serve persons with management, marketing, and production respon-
sibilities, and summarizing and indexing pertinent information in 30
key trade journals and newspapers. In other instances, such as the field
of heat transfer mentioned in Chapter 3, several of the established major
basic access services would have to contribute in almost equal measure
to a need-group service of adequate span and depth of coverage. Special
arrangements are needed in such cases and might well be found suffi-
ciently attractive for commercial operation.

The Institute of Scientific Information provides another example of a
wide range of need-group services. The practitioner who requires prompt
and adequate information for purposes of orientation typically depends
more heavily on these services than does the research specialist who
wishes to avoid duplicating work or overlooking work that he should
cite.

As a third possibility, the major universities might cooperate in provid-
ing a family of need-group services under conditions in which each
would actually develop and manage a small number of services while
enjoying the fruits of over-all coordinated effort.

CURRENT INNOVATIONS

The attzmpts of the AP and of the National Institutes of Health to
centralize the operation end increase the efficiency of preprint distribu-
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tion, discussed in Chapter 4, Section D, provide cxamples of nced-group-
oriented innovative efforts. Further, the development of formal media
devoted to brief, rapidly published reports on current work and giving
“who, what, and where” information represent another type of effort to
provide an efficient service for which a market clearly existed. An area
of especially great activity and ezxperimentation, which stems from the
existence of customer networks, is the selective dissemination of informa-
tion (spr), discussed more fully in Chapter 7 and in Section C of this
chapter. A number of spi systems, in order to improve their cost-benefit
position, are moving toward the use of group profiles rather than in-
dividual profiles as the basis for document distribution. Nasa, for ex-
ample, has recently established a pilot service, Selective Current Aero-
space No.lces (SCAN), based on group profiles, which it hopes eventually
will replace the individual spr1 service. (Group profiles also were the basis
for delineating the NiH infoimation exchange groups described in detail
in Chapter 4, Section D.) In some ficlds, however, individual profi'es
are economically feasible and almost essential to provide the type of
service ihat is required.

An illustration of a special effort to Jevelop custom-tailored services
to meet the needs of a clearly defined group is the Stanford Physics
Information Retrieval System (sPIREs). Underlying the program is the
belief that efforts of discipline-oriented information systems will be di-
rected primarily toward fulfillment of a wholesaler role and that spe-
cialized, geographically dispersed projects will be necessary to identify
customer groups and provide them with hand-tailored services—in
other words, to fulfill a retail function. The project involves a study of
the information needs and information-search behavior of about 100
high-energy physicists at Stanford, many of whom are associated with the
Stanford Linear Accelerator Center (SLAC). This project, which melds
the efforts and approaches of documentation research, computer-science
research, and behavioral-science research, is planned as a five-year effort
and entails the development of a computer-based on-line reference
retrieval system, User priorities determined selection of the data base for
input to the system. Highest priority was accorded the sLAC preprint
collection, followed in turn by bibliographic and indexing data from
Nuclear Science Abstracts, journal literature, and the index of reports
and preprints from the pesy High Energy Physics Laboratory in Ham-
burg, Germany. Systems planning focuses heavily on the development of
software and apptications programming, and close liaison is maintained
with the sLAc Library, Interviews with users and studies of user behavior
suggest modifications and possible improvements and assist in gearing
the system to user needs. For example, it was evident early in planning
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and development that the data base had to be sufficiently broad to
accommodate exhaustive searches for the preparation of revicws and for
searches in areas relatively unfamiliar to a researcher; access to core
literature was not sufficient for this group. Plans are under way to link
the SPIRES system with the Officc of Education’s Educational Resources
Information Center Clearinghouse for Educatioral Media and Tech-
nology, also located at Stanford, and further (o augment the data base by
incorporating citation indexes in the preprint collcction and other needed
information,!¢®

Another type of innovative service falls in the area of continuing
education. The. provision of special seminars, workshops, and so-called
cram courses, which help to bring scientists and .2chnologists rapidly
up to date in their special subject fields or inform them about develop-
ments in other areas relevant to their specialties, are crucial in fostering
the effective and rapid application of information. An industry-oriented
example **¢ is a recently initiated program that makes available to ia-
dustrial research organizations and laboratories a series of intensive two-
and three-day seminars conducted by distinguished scientists on topics
such as laser applications in particular subject areas, nuclear medicine,
polymer characterization, or liquid crystals. This program included a
series of 30 seminars in 13 subjects during the winter of 1968-1969 and
will be augmented in the near future by an additional 15 subjects as well
as the provision of experimental demonstrations and video-tape seminars.

EcoNoMic CONSIDERATIONS

Cu:fom-tailored services responsive to the specific needs of a particular
group should establish their acceptability by the quality of their per-
formance in meeting these needs. This suggests that their development
will benefit from a certain measure of exposure to the market that pre-
vails for such services. In considering arrangements toward this end, one
immediately is faced by the problem that the costs of such services will
tend to be relatively high in view of the intellectual work involved in
their operation, and that such costs are notoriously difficult to determine
in a manner that allows interservice comparison.

In approximate order of increasing costs of preparation, we list the
following as characteristic examples of services encountered in need-
group operations:

1. Collected contents pages of journals
2. Simple bibliographies
3. Title listings, sorted into broad groups
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Title listings, accompanied by indexes

Title listings, with annotations and indexes

Collections of author abstracts

Collections of abstracts, arranged in broada groups

Collections of abstracts with indexes

. Special indexes (e.g.,, Ring Index, citation indexes, Kwic, xwoc)
10. Audiovisual aids

11. Surveys and reviews

12, Data compilations

13.  All forms of major re-editing or new preparation of text

PN

N~

Very little work has been published on cost-analysis of this range of
service operations, thus depriving any cogent market analysis of onc of
its essential elements.

Under the circumstances, we advocate that the exposure to prevailing
market forces of these hand-tailored, and therefore somewhat uncon-
ventional, services be achieved through the recovery of output (gen-
erally runoff) costs from the customer, while every effort be made to
cover input costs by contributions, direct and indirect, from the sup-
porters of the work concerned. (Holding down transfer costs from
secondary services is only one form of indirect support.) This general
viewpoint is reflected in our Recommendations B7 through B12,

E. INFORMATION-SERVICE NETWORKS

The term information-service network is applied today to a wide variety
of structures that form a continuum of sorts. At one extreme we find
centralized support and performance of a function for common use, such
as the Library of Congress’s long-continued preparation of catalog
cards, or the National Library of Medicine’s preparation of MEDLARS
computer tapes. At the other extreme, we find mutual support of an
information function through interlinked back-up, such as cooperative
arrangements among groups of libraries to enhance the services each can
offer and diminish the overlap of their collections. The use of computers
and of electrical communication (rather than mail) to handle data and
messages within networks makes more rapid service possible and even-
tually may make expanded services economically feasible.

Networks composed of structures for transmitting and receiving mes-
sages have had a long and successful history in communications tech-
nology, as illustrated by the telephone and broadcasting systems. The
development of information networks to provide for emission, con-
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veyance, switching, and reception is a natural extension of this pattern
and one that finds useful application in an ever-widening range of con-
texts. The airlines, for example, successfully operate extensive inter-
connecting on-line reservation services, Hospitals have explored the
development of a variety of networks to fulfill functions ranging from
patient monitoring to the management of health, inventory, and account-
ing records, The ready availability of data on patients, both within a
hospital complex and among geographically dispersed hospitals, offers
new opportunities in the areas of diagnosis, patient care, and epidemio-
logical research. Some of the most advanced developments in the design
and operation of information networks are now occurring in the area of
military command and control. Even in the area of law enforccment,
implementation of the network concept is proving valuable. The Federal
Bureau of Investigation, for example, has established a National Crime
Information Center, with terminals planned in all states and major cities,
to provide for input and access tov data on stolen items, wanted criminals,
and various other types of relevant records and statistics.

The concept of interconnecting structured files of documents and data
ranging in scope from the local to the regional, national, or international
fevel has been advocated for some time as a prime objective in coping
with the rising tide of information and the more pressing and diverse
information needs of scientists and technologists. Thus, in reviewing
developments in this area, Swanson % states; “It is no longer neces-
sary . . . to ask whether networks can be built. It is time, instead, to ask
about the sorts of networks that are needed, and to set about providing
the innovative software and the flexible, inexpensive hardware (0 bring
them into being.” And the author of another recent review article *
foresees great advantages from the implementation of the network con-
cept at the national level:

Perhaps the development in the information sciences field that will do the most
to solve the problems that beset scientific information users is the national
information network, It will have, through its many supporting components,
greater resources aad faster access than any of our libraries and information
centers could bope to have today. Such interacting groups of information gen-
erating agencies, information centers, libraries and switching agencizs . . . should
be eventually capable of supplying all kinds of data to all comers,

Current tendencies in government, industry, libraries, univers:iies, and
scientific and technical societies toward the operation and devetopment
of information networks lend support to these assessments of the need for
and potential advantages of network efforts. This trend also is fostered

vigorously by:
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1. Economic factors and time pressures which encourage the sharing
rather than the duplication of information resources

2. Techuological developments which permit the integration of ai-
verse multimedia inputs and have the capacity to cope with projected
increases in volume of information

3. Availability in mach'ne-readable form of increasing amounts of
scientific and technical information (see Reference 18 for a discussion
of these factors)

For some years to come, technical as well as economic constraints
will limit the effective size of hand-tailored information services designed
to function in close responsiveness, and with good feedback coupling, to
their customers. However, we anticipate the proliferation of such in-
dividual services in order to provide adequate coverage of the expand-
ing scientific and technical literature and effective service to increasingly
diversified user groups, Only the systematic exploitation of the oppor-
tunities which networks provide for multiple access to and sharing of
information will keep within practical limits the cost and effort entailed
by specialized need-group services.

In contrast to systems composed of a central source that provides
certain services to a group of recipients, information networks are
reciprocal or bidirectional; each node involves both active input and
reception of information, Further, each must afford a directory and
switching capability so that users can direct requests to appropriate
components and have their messages routed accordingly.

Some indication of the applications and adaptations of contemporary
information-processing and communication technology in the realization
of information networks follows in Chapter 7. Our concern here is with
the roles and functions which these networks can be expected to as-
sume in effectively linking services at the same and differeat hierarchical
levels, This section discusses briefly three areas of network activity: the
linking of basic access services, the linking of services designed to serve
broad areas of need, and the role of customer aetworks in the evolution
of need-group services.

SERVICE NETWORKS AMONG BaisIC ACCESS SERVICES

Cocperative library networks, especially for the exchange of biblio-
graphic data and the coordination of various accessioning and processing
procedures, have long existed, but their development recently has gained
momentum and their scope has greatly expanded, As librarie, have
brought their efforts to bear on such problems as the development of
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betier indexing schemes, the development of standards and compatible
formats, and the application of new media and new technologies, joint
efforts have become necessary concomitants of effective library opera-
tion. Further, all the major functions of libraries—distribution, pro-
cessing and availability, and user service—can be enhanced by network
applications. A major trend is toward the inclusion of varied types of
libraries in one network in orcer to handle more effectively a growing
variety of materials, questions, and needs. As impor .ot as improved
performance is the factor of economics. A recent System Development
Corporation plan,* prepared for the National Advisory Commission on
Libraries, emphasized the reduction in both duplication and cost of
purchasing and processing inherent in network development. Among
the network projects specifically advocated in this plan are: (a) an
expanded computer-based union catalog; (b) a national bibliography;
(c) a national referral and loan network; (d) a national library storage
and microform depository system; and (e) development of a prototype
network of regional libraries.,

The development of a network of regional libraries is now under way
in the medical field. Current plans entail the establishment of ten re-
gional medical libraries, b -kstopped by the National Library of Medi-
cine, to provide prompt awareness of and access to needed materials for
U.S. health service researchers, practitioners, and students. Existing
libraries with facilities of sufficient depth and scope will be awarded
grants, thus enabling them to supplement their resources in order to
senc other medical libraries in a given region, To the extent made
possitle by their strengthened resources, services will include the full
range of alerting, reviewing, and archival functions now provided by the
National Library of Medicine, fulfillment of interlibrary loans within the
region, formulation of MEDLARS searches, and specialist training. Access
to regional libraries generally will be through other medical and local
libraries, though individuals also will be served directly.

Another noteworthy regional effort is the New England Library In-
formation Network (NELINET), the objective of which is to provide
libraries of New England with computer-aided technical processing
services. The pilot operation involves five state university libraries, but
extension to all universities throughout New England is planned, Ser-
vices will include instantancous access to machine-form cataloging in-
formation provided by the Library of Congress MARC Project; high-
speed production and delivery of customized catalog cards, book labels,
and book pocket labels; and search and automated order control for
acquisitions,**

Recent legislation has encouraged the development of library net-
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works. For example, the Higher Bducation Act of 1965 has stimulated
research into feasible areas of network cooperation, and the Library
Services and Construction Act and the State Technical Services Act have
resulted in the implementation of a number of cooperative library ven-
tures. Particularly within states, these acts have stimulated an upsurge
of cooperative activity tying similar libraries into more effective reference
and interlibrary loan networks, Among the states in which outstanding
efforts are under way are Washington, Vermont, New York, Pennsyl-
vania, Michigan, Rhode Island, California, and Texas.

Greatly facilitating the development of networks are the efforts of
the three national libraries to enhance compatibility of catalog data,
serials records, 2.1d machine record format, The trend toward widespread
acceptance of the Library of Congress MARC 11 format has been a major
step forward. Further, experiments such as Projects INTREX and TiP at
mIT (see Chapters § and 7, respectively) and the experimental operation
of 1BM's Administrative Terminal System have promising implications
for future library network activities.

A second major area of cooperation and emerging network effort is
the exchange of tapes by basic abstracting and indexing services. A
number of these arrangements cross national boundaries and, therefore,
are discussed in Chapter 9, Section A, which deals with direct coopera-
tive agreements between scientific and technical societies and between
mission-oriented government activities. The development of the Interna.
tional Nuclear Information System (iNis) is one example. Further,
Section C of the same chapter focuses on efforts of international orga-
nizations to enhance compatibility and convertibility and thus to pave the
way for worldwide network activities, a major example being the study
now in progress of the feasibility of a worldwide science information
system.

Within this country, in an effort to reduce the redundancy of products
and services and foster more coherent efforts, abstracting and indexing
services, especially those serving the fields of biology, engineering,
physics, and chemistry, have initiated cooperative arrangements involv-
ing the exchange of abstracts and studies of both indexing procedures
and overlaps among services. In addition, there is growing awareness
of and emphasis on the need to make basic abstracting and indexing
tapes accessible to other organizations for use in the development of
specially tailored services for various user groups. Recognizing this
trend, the management of Psychological Abstracts, when converting
to a computerized method of printing, employed a process ** whereby
material was encoded on computer tape according to function and could,
through the use of appropriate style-manual-type programs, be used to
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produce other publications, provide other specialized services, or be
employed as input to other systems, such as the NiMH Clearinghouse
for Mental Health Information, which currently acquires Psychological
Abstracts tapes. Special projects, such as those at Illinois Institute of
Technology and the University of Pittsburgh (discussed in Section C
of this chapter) to assist industry and libraries to tie Chemical Ab-
stracts Service products into their own systems, also exemplify this trend.

NETWORKS OoF NEED-GROUP SERVICES

Characteristic of the services developed to meet the needs of identified
interest groups are efforts to use one or more basic access services whose
products are necessary for reprocessing and consolidation activities and,
ultimately, to interrelate with onc another and form still more compre-
hensive networks. The activities surrounding MEDLARs—itself a vast
network with six regional centers throughout the United States and two
in Western Europe—provide an illustration. MEDLARS is attempting to
develop links with a number of specialized networks to serve more
effectively certain special areas of need. One example is the Toxicological
Information Program, begun early in 1967, which has four principal
objectives: (a) ideatifying and evaluating information requirements
among responsible groups concerned with toxicology; (b) developing a
professionally approved terminology for the field; (c) interrelating
centers which hold and develop relevant toxicological information; and
(d) establishing a computer-based system, utilizing information available
from the network as we'l as from ancillary sources, Experiments with a
pilot network are now under way. Development of a common CAs/FDA/
NLM data base of toxicologically significant compounds and long-term
cooperation with activities of the National Institute of General Medical
Sciences in areas such as a pharmacology-toxicology program also are
planned.

Another area of need, and one which is a current focus of network
development efforts, is that of unproved communication among institu-
tions of higher learning. The central purpose of the Interuniversity
Communications Council (EpucoM) is to examine the contributions
that networks can make to higher education, scholarship, and science,'**
The first Task Force established by EpucoM was one on Information
Networks. Network planning ultimately envisioned local information
centers in colleges and universities to conduct control and switching
functions for information stored in or transmitted over them. These
centers, by means of time-sharing computer systems, would be the nuclei
of local networks including carrels, offices, libraries, classrooms, labora-
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tories, clinics, and hospitals, As a result of Task Force efforts and of a
special summer study conference, plans for the development and pilot
operation of a coast-to-coast EDUNET took shape. Criteria which guided
the planning were:

1. That it be sufficiently extensive to permit access by an appreciable
part of the academic community

2. That it be capable of serving a diversity of applications

3. That it provide a full range of communications experience with
multiple media

4. That jt be expandable to accommodate continued growth and
modification (see Reference 118 for further details)

A gradual three-phase development was planned and a pilot network
designed that would provide information to augment academic instruc-
tion, research, and administration; afford experience in long- and short-
distance and scheduled and unscheduled operations; and yield data for
evaluation, The network, if successful, is intended to be readily extend-
able to other institutions and capable of tying into satellite communica-
tions when this becomes technologically possible and feasible.

The American Institute of Physics (A1P) provides an example of
scientific and technical society efforts toward the development of net-
works of need-group services, The AIP perceives its rcle as an information
switching center that interfaces with various disciplines (e.g., chemistry,
mathematics, electrical and electronics engineering, and biosciences) and
with mission-oriented agencies (e.g., Atomic Energy Commission and
National Aeronautics and Space Administration) which not only con-
tribute to the production of physics documents but are users of the
information contained therein. In planning an information system for
physics, the AIP has given special attention to the needs of various user
groups and to developing the special media and services that they will
require. Among the services available or planned are: provision of
copies of cover pages of AIP documents, of microfiche masters for in-
dustrial information systems, of microform copies of entire documents, of
computer tapes for photocompositiou of abstracts, of tapes to update the
computer files for Project TIP, anc of translations in hard copy. (See
Reference 103.)

CUSTOMER NETWORKS

Sclentists tend to sort themselves into special interest groups and invisible
colleges—into relatively small communities which actively communicate
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with one another through the exchange of preprints, repriais, manu-
scripts, memos, and technical reports and through person-to-person
interaction when circumstances permit. These clusters are essentially
small specialized networks in which individual members both transmit
and receive information and route their colleagues to other persons or
sources that can supply needed information, They also often route out-of-
the-way information to interested colleagues. Membership in such 2
group is relatively fluid; some become attached to other areas and drift
away, and newcomers to a field gradually gain admittance. Further, some
key individuals typically identify with several such groups and form links
between them. Recognition of the existence of such “communicating
communities,” with common information needs, and identification of
some of the information functions fulfilled by such informal means, has
resulted in special efforts to supplement and enhance the effectiveness
of these informal communication networks. (See Chapter 3, Sections C
and D, and Chapter 4, Sections A, B, C, and D, for a more complete
discussion of semiformal and informal communication.)
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CHAPTER ;

New Technologies and Their Impact

The adaptation of modern computer, communications, and display
facilities and the exploitation of rapid and inexpensive means of repro-
ducing existing records are streamlining the processes of document
production, access, and use in many vital ways, Numerous procedures
and services based on current technological developments are being
introduced, either singly or in combination, in the information programs
of many government and private organizaiions, and other more sophisti-
cated ones that involve higher risks are under active exploration. The
systematic use of new technologies in document production and distribu-
tion as well as in support of basic abstracting, indexing, and bibliographic
services makes it possible to kandle the escalating requirements of
volume and diversity of operation without a corresponding escalation in
cost. Additionally and more significantly, new technologies offer oppor-
tunities for providing the specialized services demanded of modern in-
formation programs that are devised to handle the information needs of
well-defined user groups in specific contexts. Examples of the latter are
the information programs supporting the missions of government agen-
cies, the corporate information systems of industrial establishments, or
the information services of particular scientific and technical need
groups.

In the following section we review the principal scientific-and-techni-
cal-information-handling processes in which new technologies play an in-
creasingly prominent role. A second section presents a discussion of the
concept and contemporary development of information systems that
involve the concerted u: ¢ of such technologies. And the final section deals
with the resulting problems of law and equity.

217
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A. THE PRINCIPAL PROCESSES
DOCUMENT PRODUCTION AND REPRODUCTION

A growing number of both for-profit and not-for-profit publishers are
introducing computerized photocomposition into the production of
scieatific and technical publications, Automatic adjustments of format
in text and tables permit significant savings in high-cost labor. Formulas
and graphic material can be handled economically now at adequate
levels of quality, and good programs for proofreading and editing are
being developed. In addition, a machine-readable record of full text js
available for any subsequent processing (e.g., the preparation cf bibliog-
raphies and indexes), Our Recommic ~Jation C13 proposes steps for as-
suring the advantages of resulting ¢ onomies and higher speed of produc-
tion to an increasing number of scientific and technical publications.

The principal bottleneck at present is the faborious process of tran-
scribing hard manuscript copy into a machine-readable record with the
required freedom " .u crcors. The few organizations able to do this for
scientific and technical text are runaing at capacity, yet the demand
continues and Incieases. Optical character-recognition equipment will
help to break this bottivneck, as will the growing use of computer-aided
typewriters for initiul editing. Current versions of both il fall shott in
performance, reliability, and cost.

Once material has been prepared and issued, it can be rapidly and
inexpensively reproduced by means of techniques and equipment that
have been so greatly improved during the last few years that they have
led to significant changes in the handling of scientific and technical
information. On the basis of a recent study, the Committee to Investigate
Copyright Problems has estimated that by 1967 a billion pages per year
of copyrighted scientific and techaical material were being copied in
U.S. libraries.’s* This figure does not include the noncopyrighted publica.
tions, such as federal reports, nor does it include the copying done out-
side the litraty (e.g., by the teader’s secretary using the office copying
machine). At least four libraties in the United States copy cver five
willion pages per year.

The cost reduction of cupying, partticularly in microforms, and the
speed and quality of the process have progressed 1o a point at which the
possibility of general use of on-demand distributing libraries instead of
sccountable circulating libraries merits serious consideration. Such an
approach has been introduced, even in full-scale reproduction, by several
large libearies fot their loan operations, with photocopies rather than
the ariginal copy supplied in response to loan requests. The National
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Library of Medicine (NLM), for example, fulfills almost all its requests
by duplicate coples of the original {over two million pages in 1967).
The Clearinghouse for Federal Scientific and Technical Information
(crst1) distributes technical reports from the various government
agencies, including the Department of Defense (pr,p) and the National
Aecronautics and Space Administration (NAsA), in hard copy at a fixed
price of $3 each and in microfiche at 65 cents. This provision of full-
scale copy or microform delivery from a central collection can greally
increase the availability of many publications and articles that previously
were difficult to obtain, provided that prospective readers have been
alerted to their existence, content, and accessibility. Currently, a number
of secondary services are arranging to provide full-text copies of atticles
that they cite. (See Chapter 5, Section A.)

The increased use of microform copying during the last few years has
been mainly in the publication of parallel microform editions of existing
hard-copy works. Dala in Table 18, showing the volume of microform
production of the major federal document-delivery systems, give an
indication of the extent of microform publishing. Complete collections
of works, such as those listed in Table 19, are provided as packaged
microform collections, generally by private sources. This practice prob-
ably will continue to grow during the next several years.

Microform copying is a telatively inexpensive means of reproducing

TABLB 18 Microform Deliveries of Five Major Federal Document Services

Millions of Copies of Reporls Furnished
to Requestors in 1967

Document Services Hard Copy Microform
Defense Documentation Center, De-
pariment of Defense 1.44 (FY6)) 0.26 (FY6?)

Clearinghouse for Fedeial Scientific
and Technical Information, Depart-

ment of Commerce 0.47 (FY$6?) 0.30 (FYéD)
e Clearinghouse, Office of Educa-
tion — 0.37 (approxiraate)

Technical laformation Facility, Na-
tional Aeropavtics and Space Ad-

ministratioa 20 (approximate) 8.0 (approximate)
Division of Technical Information Ex-
tension, Atomic Energy Commission 0.72 2.8

TOTAL FOR THESE FIVE stAvKES 4.6  (atleast) it4

-— -
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TABLE 19 Examples of Microform Packages Offered by Private Organizations

Collection Crganlzation Description
Sweet's Sweet's Industrial Information  Over 600,000 vendor <at-
Systems, Palo Alto, Calif. alog pages from 5,500
vendors
Visual Search Micro- Information Handling Services, One million pages of
film Files Inc., Denver, Colo. parts and engineeiing
catalogs from 15,000
suppliers
Annual Reports 1M Press, St. Paul, Minn. Corporate arnual reports
American Prose Fiction University Microfilms Almost 5,600 books cov-
ering the period 1774
to 1873
Chemical Abstracis Chemical Abstracts Senvice,  Over 4 million abstracts
Columbus, Ohlo published since 1907
U.S. Chemical Patents 1M Press, St, Pau), Minn, U.S. chemical patents
Thomas Micro-Catalogs Thomas Publiching Company, Military specifications,
New York, N.Y. usa  standande, and

other data sheets

Transistor Information D.A.T.A,1nc,, Orange, NJ.  Basic data on 9,000 tran-
Microfife sistors, 50,000 diodes
and  rectifiers, and

4,000 microcircuits

Microfacts Advertising  Microfacts Corporation, Thousands of articles
Reference File Dettoit, Mich. from advertising four.
nals and business press,

clipped, Indexed, and
put on microfiche

articles, books, and teports. Un a production basis, the cost of making
a mictoform copy of & SO-page teport often is quoted at approximately
10 10 25 cents, and this figure soon may apply to volumes of 450-page
length. The introduction of ultramicrofiche (one of the many new
developments In the area of mass file storage), with more than 50 times
greater storage capacity, has made it feasible to provide copies of existing
collections of pottions theteof—that is to say, new libtaries on demand.
Moteover, mictoform copying and storage also permit mote feference
matetial o be placed in the office at the fingertips of the individual user.
(See Recommendation C12.)

The increase in the volume of copying and the growinp variety of
techniques for doing o have brought new interest and attention to the
question of copyTight and to the ways in which the copytight owners ate
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to be protected and compensated, Section C of this chapter presents a
brief discussion of this problem.

DOCUMENT DISTRIBUTION

Large scientific societies, such us the American Chemical Society (Acs),
or major groupings of such societies, for example, the American Institute
of Physics (alp) or the American Geological Institute (aGi), which
operale a sizable stable of journals, rouiinely use computer procedures
to keep track of subscribers, subscriber options, and subscriber billings.
The same is true of 1-ajor report distribution centers, for which distribu-
tion costs have become comparable with reproduction costs, For ex-
ample, replacing a charge based on number of pages with a flat charge
of $3 per report allowed the CFsT1 to streamline its paperwork connected
with distribution to such an extent as to make a net saving.

The large-scale exploitation of computer capabilities in such contexts
offers the possibility of increased refinements in tailoring subscription
packages to subscriber demands. Full-text copies may be ordered on
the basis of selectively disseminated announcemeats, distributed in
accordance with a coarse-meshed characterization of customer interests.
Or the subscriber might select one of an appropriateiy constructed num-
ber of unit profiles and recelve all publications of the source that fall
within the scope of his so-determined interest. And, finally, there Is the
full-fiedged selective dissemination of infcrmation (spt) system that
“indexes” customer intetusts and document coatent from a common
vocabulary and distributes material on the basis of a generally computer-
executed match, Thus, new material is brought automalically to the
attention of user clienteles that may number from several hundred to
several thousand (Recommendation C12),

At least 100 such sbi systems, representing vatious levels of sophistica-
tion, are in operation today in government agencies and industrial cot-
potations, Among scientific and technical societies, the Computer Group
of the Institute of Elestrical and Electronics Engineers (1EEE) stores
most submitted manuscripts (those for which the author gives permis.
sion) in a central depository and presents abstracts of them on a bi-
moanthly basis. Hatd copizs can be oblained at cost and are forwarded
with an attached reply postcard asking for the reader's evaluation. Al-
though the editot of Computer Group News, in which the announcements
appear, examines these papets, they are not reviewed by referees ptiot
to announcement. The American Mathematical Society (AMs) has
planned a title citation and off-print distribution setvice covering the
Society's journals together with a few others whose publishers are in-
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terested in cooperating in this venture. Items will be selected for referral
In accordance with an interest profile constructed in terms of Mathema-
tical Revlews subject headiags. Services rendered will be billed on a
monthly basis against a subscription price of $30, with renewa! re-
quested when the balance is reduced to about twice the average monthly
charge,

For fully automated systems, the cost of operation escalates rapidly
with the nwuber of profiles that the system is designed to service. There-
fore, in large operations, such as federal agencies, individualized spi
systems frequently are operated manually (mailroom route sheets) and
on an informal basis, with staffl members looking after one another’s
awareness needs.

PROCESSING OF MACHINE-READABLE RECORDS

The increasing availability of document texts, bibliographic records,
and data in computer-readable furm is making new services available
to users and raising the potential for cooperative efforts between various
information programs. These records often are created as a by-produrt
of the regular publication procedures (e.g., tapes for photocomposition
equipment), but in some Instances they have been prepared peimarily
to permit many new applications and products to be studied and tested,
such as specialized need-group services or those that suppost critical
review and consolidation efforts. In expanding and improving the servives
based on the use of the machine files, an increasing number of otgani-
zations are arranging to provide machine-language copies of the central
bibliographic fites for parallel use in local and regional facilities. For
example, NASA and NLM supply their regional information centers with
bibliographic tapes that permit the development of special services
fot users in adjacent geographic areas. The distribution of the Library
of Congress catalog records by Project MARC permits libearies in many
patts of the country to use these tape records for putposes of their
own. Tables 20 and 21 give some indication of the extent of dis-
tribution and availability of machine-readable records.

‘The reptocessing operations that can be catried out automatically on
such machine-readable files for awareness, access, or tearch purposes
vary from those guided by format structure alone to those requiting
mote ot less sophisticated recognition of information content. The
former will operate (extract, regroup, etc.) on data elements recog-
nized as pertineat on the basis of the structure-determined fields they
occupy (e.g., author's name, or title, or accession number). Though
format-determined sort-and-search processes are vsed exteasively in
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TABLE 20 Examples of Bibliographic Records in Machine.-Readable Form

Offered by Private Organizations

Organlzation

Distributed Records

American Institute of Aeronautics and
Astronautics

American Petroleum Institute

American Society for Metals

American Geologlcal Institute/Geo-
logical Society of America

Ametican Psychological Association

Ametican Society of Mechanical
Engineers

BioSciences Information Senvice
Chemical Abstracts Service

Derwent Publications, L.1d.

Engineering 1ndey, Inc.

ir1/Plenum  Data Corporation
Institute for Scientific Information

ccM Information Sciences, Inc,

Project tasanpoc, Libraty, City Uni-
versity of New York

R R, Bowker Company

International Aerospace Absiracts

Abstracts of Refining Literature
Absiracts of Refining Patents

Review of Metal Literature @

Bibliography aend Index of Geology Ex-
clusive of North America ¥

Psychological Abstracts

Applied Mechanics Reviews
Biological Abstracis

Chemical Abstracts Condensates

Basic Journal Abstracts

Chemical-Biological Activities

Chemical Titles

Polymer Sclence and Technology—=
P(atents) or J{ournals)

Farmdoc
Plasdoe
Ringdoc

Electrical/Electronics and Plastics  sec-
tions of Engincering Index

Uniterm Index 10 US. Chemical Patents

181 Source Dota Tapes
151 Citation Tapes
Index Chemicus Registry System

Pandex Airmail Weekly Tape Senvice

Bibliographic tecords related to urban
planting and renewal

Publishers Weekly

Fotthcoming Books

Paperbound Books in Print

Subjcct Guide to Books in Pring

Children's Bools for Schools and LI
brarics

o Now Metals Abstracts.

¥ Now Bibliography and Indcx of Geology.
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TABLE 21 Examples of Government-Ageacy Bibliographic Records {n Machine-
Readable Form

Organization Records

Atomic Energy Commission Nuclear Science Abstracts 8

Clearinghouse for Federal Scientific and  U.S. Government Rescarch and De-
Technical Information velopment Reports end Index

Educational Resources Information Research in Education
Ceater

Library of Congress, MARC Project 1< Catalog records @

National Aeronautics and Space Ad. Scientific & Technical Aerospace Re-
ministration ports

National Library of Medicine MEDLARS lapes for Index Afedicus

Current Catalog 8
U.S. Geological Survey Abstracis of North American Geology

« Distributed to public under specified conditions,

operational systems, information-content-determined processes still are
larg:ly in an experimental state.

A number of services, for example, those of the Defense Documenta-
tion Center (bbC) and Atomic Energy Commlission (AEC), are using
computet programs (o assemble and format printed descriptive catalog
Indexes to their abstract journals. This Is accomplished by extracting
telated data elements {e.g., author, report numbet) automatically from
the master machine record and performing subsequent sorting and
printing operations. Similar processes have been developed to extract
information from photocomposition tapes. Thus, machine-readable rec-
otds of the full text of several Acs primary journals currently are sent
to Chemical Abstracte Service (CAs) to be used in compiling the abstracts
and other bibliographic data of this data base, The eventual expansion of
this service 1o provide tapes of 18 acs journals will make possible less
expensive and mote timely coverage of a cignifican: fraction of the
ptimary literature. The A1p has similar effotts under way.

Once a master bibliographic file has beea prepated in machine form,
it is relatively easy to copy selected portions of that file, for example,
for particular need groups. One good example is the experimental
publication, Abstracts of Mycology, ptoduced by BioSciences Infoe.
matioa Setvice as a derivative publication of the basic abstract journal,
Biological Abstracts, on the basis of machine selection of abstracts tagged
with indicators for fungus and lichen.'** The most significant operations
of this type involve programs that subject such files to retrospective
litetature searches, which—given the prevailing size of such files—
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otherwise would not be made. Data ficlds are scanned for match or
nonmatch with a given list of “words™ (names, terms, or numbers)
that might occur in them, and a record can be accepted on the basis of
highly sophisticated logical schemes, (For example, in fields 12 through
24, at least three entries from a given list of five such entries must
occur, and none from a second list of three additional possible entries,
ot the particular record is rejected.) Several organizations (e.g., boC,
NASA, N1M) make on-demand literature scarches of this kind to pro-
vide prompt bibliographies in specialized subject areas defined by in-
dividual users. The economics of such repeated searching, in contrast
to one-pass reorganizations and printouts using a wide variety of access
mechanisms, deserves attention,

Intermediate processes may involve relatively free-formated records,
in which special keys replace field boundaries. Such records can be
processed almost as easily as fixed-format records. Other intermediate
processes provide challenges almost as great as those of sophisticated
content-guided processes.

The objective of the search for and development of content-guided
processes is to make it possible for the computer and the human expert
to share the intellectual work required in the composition of entries
for the access and search systems used in survey and review preparation
and in dala compilation. Particularly promising among such develop-
ments ate automatic indexing, machinc-aided searching, question.
answering systems, and file-reorganization programs (see Rccommen.
dations E4 und ES).

Several research efforts have been directed toward developing com:
puter techniques for automatically generating abstracts, estracts, of
résumés of original articles. However, the development of such tech-
niques has not yet reached the stage at which they can be put into opet-
ation by the secondary setvices, not s it clear at this time that they will
ever develop to that point. In the long tun, our reservoir of knowledge
of and expetience with the practical architecture of language will be
closely related to the sophistication of our eflorts in this area. The even-
tual success of our efforts to exploit modern computer capabitities in han-
dling scientific and technical information will depend substantially on the
vigot and otiginality of our computer-suppotted teseatch into televant
language habits, whether this area be called linguistics or information
access.

INFORMATION DELIVERY: COMMUNICATION AND DisPLAY

Modern communications equipment, although available for information
tervice opetations, appears not (o have been used extensively because
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of its relatively high cost. With the growing interest in the time-shared
use of data bases from remote consoles, the problem of suitable pricing
scales and tariffs for carrier services in this kind of Jata transmission
has become a pivotal fssue und currently is under intensive study by
the Federal Communications Commission.

The two examples that illustrate current thinking in its most ad-
vanced form are, on the one hand, the concept of a coast-to-coast inter-
university Information network, developed by the Interuniversity Com-
munications Council (EpucoM) under the name EDUNET, and a syslem
of intercommunication for some 20 dispersed computers, currently under
development by the Advanced Research Projects Agency (ARPA) of
poD. In principle, EDUNET would permit its member universities to share
in all information-processing activities pertinent to higher education,
Including the traditional use of computers in calculations, computer-
alded Instruction, automation of library services, and educational radio
and television, as well as In the complex managerial operations of the
university itself. The time-phased development of a pilot system for these
purposes has been planned in some detail by Epucom,* and the first
phase of the Education Information Network is now under way.

The projected ArpA Network will consist of an eastern cluster of
eleven and a western cluster of eight closely Interconnecied computers
between which two links will run: (a) from Lincoln Laboratory to
the University of Utah, and (b) from the University of Illinois to the
System Development Cotrporation (spc). All links ate 50 kilobit/sec
leased 1. '« there being on the avetage 2.55 links between any two
nodes. ‘The key concept is that of a simple common language fot all
trafic over the connecting links, with an Interface Maintenance Pro-
cessor (IMp) provided at each of the network computers to effect
the conversion from and to the language of the local computer. The
IMP has been designed, its estimated cost amounting to about $20,000
per copy, and a standard format for the network information packet
has been devisad As in the case of eatlier ArPA-sponsoted ptojects in
the development of data-processing networks, this facility is to be pto-
vided as an experimental tool to permit the accumutation of expetience
regarding the problems and the capaibilities of such systems.

High costs and rather widesptead dissatisfaction with image quality
chatacterize current display terminals, be they microform readers, fac-
simile terminals, ot computer-managed cathode-ray-tube (CRT) displays.
But no real obstacles in the straightforwatd development of satisfactory
image-display systems are foreseen. Project INTREX of MiT (see
Chapter §, Section A) has made & major effort to determine the speci-
fications for a satisfactoty terminal aod to develop a design that meets
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these specifications as a part of its plan for a computerized augmented-
catalog system for the Institute's engincering library. A completed model
currently is being tested. Moreover, industrial requirements for han-
dling graphic material in computerized information systems as well as
ue swelling needs in education have stimulated industrial development
efforts to meet these requirements and have resulted in the appearance
of a number of new and varied techniques and systems.

B. THE DE\ E1 OP . NT OF INFORMATION SYSTEMS

In their agaregate, all tiie ltechnological and procedural innovations
illustrated in the foregoing discussion are not ends in themselves, They
furnish an expanding range of capabilities to be utilized in designing
and operating coherently conceived programs of information services
that complement one another in the achievement of broad oblectives.
With increasing frequency, such service programs are referred to as
systems, and the general philosophy that calls for comprehensive coot-
dination in shaping information-handling efforts is called the systems
approach. The i*<ghts of modern information science and the kind
of performance that evolving information-processing facilities can be
expected to deliver make such an approach increasingly productive.

A particularly clear and consistent usage of the term, “information
system,” would reserve this designation for entities possessing the in-
trinsic ability of discovering, gaining access to, and manipulating all
the data that they contain. In the course of an operation—whethet
initiated by a user, a running progzam, a clock, or some other means—
needed information frequently will not be immediately available by
address, and at that point the system must be able to:

1. Establith whethet it contains this information in any of the mem-
oties of its hierarchy

2. Connect its active memory to that hierarchical level

3. Transfet the data for furthet manipulation

Systems that use people, or ate interactively used by people, frequently
secure these data through an inquiry to the user and a subsequent uset
input. In othet wotds, the uset at the terminal is considered the mne-
monic hierarchy of last resort for both data and instructions. Such sys-
tems, therefore, can comptise many sepatate machines, only loosely
coupled by communication lines fot inquiry, access, and transfet. When
these so-called systems fall apart into separate systems, for example,
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a string of separate libraries as opposed to a single library system, the
root cause of such separation is generally the inability to discover what
data and instructions are contained in another part of the system. More
than one system has been impaired by inadequate interrogation or direc-
tory capabilities.

ON-LINE INTERACTIVE SYSTEMS

A number of sizable information systems that fully satisfy the above
criteria have been daveloped for the conduct of experiments with on-line
access to and searching of large bibliographic files from remote terminals.
They provide rapid response to reference queries, thus guiding the
formulation of subsequent queries, and several of them provide dialog
assistance to heln in formulating search questions. Table 22 lists the
principal representatives of such systems.

Thiv Technical Information Project (11P), a part of the Multi-access
Computer (MAC) Project at Mir, illustrates the essential features of
the currently most advanced efforts in this direction. Indigenous to Tip
is a massive bibliographicat data file on journal literature in the physical
sciences (title, authors, source, and citations for 30,000 papers from
38 journals covering a three-year period), together with a pool of three
kinds of progtams: (a) maintenance and internal processing programs,
{b) search and retrieval programs, and (c) programs filed by 1P users
for special and private purposes, In addition, the facilities of Mac fot
compiling and debugging programs, as well as the public pool of Mac
programs, are freely accessible in the operation of the Tip system, The
date base can be searched automatically to furnish a selected bibliog-
taphy. Full text, ordered from a complete microfilm file, can be dis-
played and printout produced if desited. On the average, for every 100
papers sclected by computer search, the vser will wish display of full
text of ten and otder printout for one. Experience with the operation of
this system also suggests that as a general rule computer processing
should be used primarily on data items tailored for logical manipulation,
and the manipulation of interpretative items, such as key wotds or index
terms, avoid xd.

None of the cited systems as yet makes explicit provisions for the
concetted modification by multiple users of the basic data file in the
course of its employment, though Project INTREX plans to provide for
the utilization of user comments fot this purpose in its augmented catalog
experiment. Increased effotts to explote such an ultimate form of intee-
aclive operation with a data base are needed (see Recommendation E6).
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TABLB 22 Representative On-Line Reference-Query Systems

Organization  System Computer Status
Name Facility

System De- MICRO DM AN/FSQ-32 Operational at varions times
velopment CONVERSE time-sharing
Corp. LUCID system
BOLD
CIRC/COLEX
ORBIT
TOMS

Lockheed DIALOG M 360730  Implemented with a storage of over
300,000 document citations from
NasA sTiP. A continuing service
for Nasa Headquarters

CONVERSE 8,000 documents

Bunker-Ramo Nasa-Recon UNIVAC 1050 2-month operational test at 6 Nasa
facilities. 6,000 searches made by
scientists, engineers, and librarans

Massachuseits T» 18M 7094 April 1962-present, A continuing ser-
lustitute of vice being run as part of Project
Technology MaC, using a central computer with

100 remote consoles. Approximately
400 users are senved

Sunford SPIRES M 360/78  First demoastret.on {a 1968, Planned

Uslversity user population of about 100 high-
energy physicists
Data Corp. Data M 360740  1967-present. A continuing service
Central based oo Recon Central of Recon-
naissance Div, ap Avionks Lab
Xerox Datrix Pilot demonstration with material
from Dissertation Absirects
Bolt Beranek nys DEC pDP-1-D  1965-present. Various document and
and Newman data files 0n a user-formated file
structure

SYSIEM-STRUCTURED PROGRAMS

The systems appeoach is not confined to the design and operation of
well-coordinated information activities to fulfill specific functions within
such information systems as those discussed above. Contemporaty pto-
grams of information services based on well-defined bodies of tecorded
knowledge and geared to the needs of identified categoties of customers
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show progressively greater system structure, This trend has resulted in
the use of the term, ‘“‘national system,” and to some confusion as to its
meaning. The contexts in which a national system, in the sense of some
unique and comprehensive system, is either feasible or appropriate
are not known; further, national boundaries correspond to no observable
lines of demarcation in the fabric of scientific and technical communica-
tion. We have today an infinitely varied population of information-han-
dling endeavors, among which the larger ones in particular offer examples
of every kind and every degree of system structure, Further exploration
and experience in the design and operation of such systems iuevitably
will require experiments of sizable scope (Recommendation E10).

Three information programs which illustrate both the systems ap-
proach and characteristically different ways of employing new technol-
ogies are those of NAsa, the General Electric Company (Ge), and the
ATP, The Nasa effort comprises two complementary programs, a docu-
mentation-oriented Scientific and Technical Information Program and
an information-transfer-oriented Technology Ultilization Program. The
former provides for (a) a wide range of primary publications, from
technical reports and memoranda through state-of-the-art reviews, man-
uals, and handbooks; (b) a comprehensive abstracting and indexing pro-
gram that covers both the open literature and—insofar as possible—
technical reports on a worldwide basis; (¢) international exchanges of
machine records on NAsA publications for comparably formated informa-
tion on foreign publications; and (d) experimental programs that in-
clude pilot operation of a computer-based sp1 system and trials with
real on-line, search-query operations. Special publications and the oper-
ation of Regional Dissemination Centers making use of microfiche
documents and the NasaA bibliographic record tapes constitute the main
elements of the Technology Utilization Program. (See also Chapter 6,
Section C.) In short, the system constitutes an entire information uni-
verse that embraces widely varying activities, employs and relates in
close interdependence all relevant mechanisms and organizations, and
serves a large and diverse customer community, typically defined by
categories. Effective and timely service, especially in the operation of the
abstracting and indexing program, as well as the interchange of infor-
mation among various program activities, depend to an increasing extent
on the use of modern procedures and technology.

The GE program, in contrast, is composed of information activities
which, although individually managed, are centrally coordinated to meet
the complete range of information needs of the Company’s design en-
gineers and, in their aggregate, to have the capability of fulfilling custo-
mer requirements, This icformation structure is based on a so-called
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“warp and woof” pzttern, with the “‘warp” activities following the lines
of company organization and handling mainly the externally ac-
quired information. The “woof” activities are predominantly internal in
character and deal with matters of business and technology that cut
across organizational lines, They include a wide range of technical, staff,
and forecast reports, data files, company publication series, and news-
letters ..~ well as an Engineering Materials and Processes Information
Service (Et1pIS) to provide information on commerciully available ma-
terials and components, together with all relevant data for their use
in commercially oriented manufacturing programs, Additional note-
worthy features include a (closely held) Competence Directory for
company personnel and a “Dial Com” service that provides for informa-
tion and data transmission on leased lines by direct dialing via 105,000
telephone units in the United States. The system structure here is one
characteristic of what might be termed a complete information environ-
ment that serves a broad yet well-defined purpose and a customer
organization whose members are individually identified rather than as-
signed to categories. Bibliographic information on company publications
is in machine-processible form, and the Empis file, while still in the
manual mode, reflects contemporary information-science techniques in
its access and search structures.

The Arp is engaged in developing a system which is, in effect, an access
structure for the entire body of recorded physics information and derives
from the complete intellectual organization of the latter. Its central
concept is the elaboration of a comprehensive classification scheme that
will operate in conjunction with free-language index terms to provide
a road map of the extant literature in physics. The projected system
structure is complex enough to require computer management, Such a
structure can provide a basis for the development of products and ser-
vices that provide awareness of or access to the primary sources which
the customer, be he individual or institutional, may then subject to
further processing.

These three system-structured programs reflect three of the more
comprehensive viewpeints conveyed by the term “system”: (a) a com-
plex of numerous activities which closely approximates a model at
reduced scale of the entire national effort in scientific and technical com-
munication, and which is administered centrally to effect a reasonable
degree of program coherence and complementatior; (b) a program that
merges external and internal sources of information into an array of
services designed to give the user the information he needs when he
needs it, and in the terms in which he needs it; and (c) a system that
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derives its order from providing the best possible impedance match with
the massive corpus of literature to which it furnishes access on a to-
whom-it-may-concern basis.

C. LEGAL ASPECTS: COPYRIGHT

The statutory basis of contemporary copyright practice dates from 1909
and the enactment of a law that has not undergone any major revisions
since that time. Its adaptation to emerging problems during the past
half-century has resulted largely from its interpretation by the judiciary;
however, the rapid technological advances of the post-Sputnik years have
brought conflicts arising from the following requirements into even
sharper focus:

1. The need to provide for and facilitate the free flow of information
by every possible means

2. The need to assure merited recognition and, where applicable,
material returns to an author for his efforts

3. The need to protect the equity held by those who venture resources
on assuring the availability of information

4. The need to protect the identity and integrity of an author’s work

Major problems stemming from these often conflicting goals have become
increasingly acute and demand radical revisions of the copyright statutes.
Such attempts currently are under way but have met with difficulties,
among which are some in the area of scieatific and technical information.
Although the main issues are reasonably clear, experience is Jacking in
this transitional stage as to what would be legally sound and equitable
solutions.

ScorE oF COPYRIGHT COVERAGE

The major problem areas, with regard to scientific and technical infor-
mation, fall into three general categorius, the first of which pertains to
types of materials and the extent to which copyright coverage is necessary
or appropriate for them; for example, reports of the results of federally
funded research and educational programs; the form and structure in
which information is presented (format) as distinct from its intellectual
content; computer programs; and derivative works such as translations.
In the matter of copyrighting publications resuiting from government-
sponsored work, a policy which abrogates the protection of copyright
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under these conditions would be based on the principle that informa-
tion developed at the taxpayers' expense should be available freely for
anyone to publish or disseminate as he may see fit. Those who support
the contra y position have pointed out that publication by private or-
ganizations saves the government publishing and distribution costs and
provides a product of better quality that is marketed more effectively
if the publisher’s equity in such efforts is protected by copyright for uses
otner than those of the federal government. Moreover, in many in-
stances, government financing covers only part of the full and true
costs of acquiring new information. In the absence of definition by law
of what constitutes a government publication, the policies of individual
federal agencies show much diversity, although many of them do allow
contractors and grantees to register copyright when it appears that this is
in the public interest.

A related area of concern is the availability to potential users of files
and data deposited in federally funded data banks or assembled by
private organizations under federally funded projects. Precedent sug-
gests that such files should be generally accessible, and it is the current
policy of the federal governmeiit to provide such access—at a price
commensurate with the cost of serving the prospective user, The govern-
ment regards such a policy as an esseatial element of responsible fiscal
management and, at the same time, a means of providing for equitable
treatment of the general taxpayer. Nevertheless, organizations that could
use such data in their work, as well as publishers interested in the com-
mercial distribution of related products, continue to encounter difficulties
in gaining the necessary access. Examples, such as the putlication and
marketing by The Macmillan Company of the six-volume set of Ther-
mophysical Properties of High Temperature Solid Materials, incorpor-
ating the currently available thermophysical data on such materials as-
sembled by the Thermophysical Properties Research Center at Purdue
University, show that suitable copyright and financial arrangements
can be found for making information of this kind available; their use
should be more general.

An issue identified and emphasized by Paul Zurkowski during House
hearings on copyright legislation is that of the format of material (i.e.,
the form and structure in which information fs recorded for further
processing) apart from and in addition to its intellectual content. In
what, since McLuhan, is referred to as the post-Gutenberg era, format-
ing is the key to the new technologies for the storage and dissemination
of information, Zurkowski warns, therefore, that care must be taken not
only to stimulate authorship but to provide the eccaomic incentives
necessary to convert intellectual output into formats that will make it
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most accessible, useful, and marketable, The opposing faction has sug-
gested that unintentional duplication is much more lii ely to occur in
regard to format than content, and that having independently registered
duplicative formats will present problems in clerical identification and
allotment of compensation, Proponents point out that there is precedent
in British law for such a distinction, that independently achieved dupli-
cative literary efforts can be copyrighted, and that the difficulties involved
are minor compared to the potential benefit of providing incentives
in the area of formating.

The issue of computer programs presents a number of problems, such
as the eligibility of programs for copyright, the types of programs to
be covered, the aspects covered, and the way to keep track of the copy-
righted and noncopyrighted program portions within any one computer
complex. In 1964, the Copyright Office began to accept computer pro-
grams for copyright if they contained original work, and proposed legis-
lation is sufficiently broad in scope and expression to allow their contin-
ued coverage. Recently, the Patent Office is reported to have registered
patents on computer programs, Discussions of proposed new legislation
suggest that the Congress views individual elements of programs and
broad program outlines as not in themselves works subject to copy-
right, and that such protection should be limited to over-all intellectual
effort and new methods or techniques of performing a particular func-
tion, thereby excluding general approaches and specific devices,

A derivative work is one based on some pre-existing work and con-
sisting of cutright selections, excerpts, or compilations or of editoria!
revisions, annotation, elaboration, and other modifications that in them-
selves constitute an original work of authorship. Derivative works under
these definitions may irclude indexes, concordances, #nthologies, trans-
literations, and abstracts, as well as displays of work on a cathode ray
tube for modification or annotation by a user or the translation of work
into machine language. Copyright legislation covering such works is
an extremely complex problem area of which the abstract provides an
illustration. An indicative abstract may serve only as a stimulus to seek
the complete text, and such abstracts iraditionally have been permitted
under the doctrine of fair use. However, a critical or informative abstract,
in many instances, may be sufficiently detailed to serve as a substitute
for the original a-ticle and would seem clearly to constitute a derivative
work, Additionally, the preparation of abstracts by computer through
the use of sentences of text which contain the highest frequency of key
words also falls within the definition of a derivative work. Since ab-
stracts form the major input to many information systems (typically
without permission having been secured), even the possibility of their



New Technologies and Their Impact 235

being regarded as derivative works has led to some uneasiness in the
community of information-processing organizations. In sarcom’s deliber-
ations on these problems, it was suggested that the making of a summary
or abstract, the extent of which is no more than either one fifth of the
original work (of the whole or of each significant part), or 200 words in
length, be recognized explicitly as not constituting a derivative work.
Carefully considered guidelines are sorely needed for the handling not
only of abstracts but of other types of derivative works that play sig-
nificant roles in modern information systems.

EXEMPTIONS FROM COPYRIGHT

A second major problem area is that of the interpretation of the judicial
doctrine of fair use and the exemption of certain types of copyrighted
materials, performances, ard displays for particular purposes or under
special circumstances, The concept of fair use permits certain exceptions
to the rule that copies may not be made of copyrighted materials without
pezmission of the copyright owner. As it proved necessary to adjudicate
recurring conflicts through examining the objectives of use, the quantity
and value of materials involved, and the extent to which such use would
diminish profit or supersede original work, a series of court decisions
gradually established to the satisfaction of those who habitually deal
with copyright law what is and is not fair use.

At present, the doctrine of fair use is not part of existing statutory
law, and there are differences of opinion about the degree and the
manner in which legislative language should determine its scope. Some
scientists, educators, and librarians go so far as to advocate a precise
statutory definition and specifically stated exemptions, Representative
statements by authors and publishers, as well as lawyers and legislators,
assert that a workable definition of fair use cannot be formulated,
and that control should remain in the hands of the courts where each
particular set of circumstances can be evaluated. In view of the general
state of flux currently characterizing scientific-and-technical-communica-
tion activities, the predominant inclination among SATCOM members
is to side with this latter position. In the long run, the development of
a scheme which defines the so-called natural uses for broad categories
of works, and which allows exemption from copyright for uses other
than those specifically defined, might substitute in large measure for
the traditional concept of fair use, as far as (infer alia) scientific and
technical information is concerned.

The performance and display of copyrighted works of nondramatic
character occur with increasing frequency in connection with modern
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research and education. Heretofore, such uses in the above contexts
did not reach a level that would raise questions of copyright protection.
This situation is changing rapidly, and the difficulties of determining
the conditions under which the use of computer tapes, films, recordings,
and kinescopes, as well as their local duplication, should be subjected
to copyright controls are increasing. It is clear that reasonable restrictions
will have to be developed in this area to protect the originators of
such works, without, »t the same time, retarding the development of
such new educational techniques as, for example, computer-assisted
instruction.

COPYRIGHT AN.” NEw TECHNOLOGY

The applications of new technologies have created a third group of
major problems. The issues arising in this context relate to the proper
amounts and mechanics of compensation to copyright holders in con-
nection with on-demand document services, computer storage and
manipulation of information, and new methods of establishing and main-
taining library collections. With the development of photocopying tech-
niques, the provision of hard wwpy on demand has become a logical
extension of service for libraries and organizations engaged in the an-
nouncement and dissemination of scientific and technical information.
Estimates, based on a limited sample of major research librarics, led
the Committee to Investigate Copyright Problems, Inc. (Cicp) to state in
a recent report 1% that, although no specific program at any one institu-
tion is of sufficient volume to damage copyright owners, the cumulative
effect is substantial and a legitimate cause for concern, Estimates in the
recent cICP study indicate that:

1. More than one billion copyright pages were copied (typically
single copies made without obtaining permission) in libraries in the
United States in 1987.

2. Nearly all (99 percent) of the journal articles copied were repro-
duced in their entirety.

3. As much as 85 percent of the material was recently published.

4. As much as three fourths was scientific and engineering material.

Librarians and operators of announcement services not only consider
it their responsibility to provide immediate access to hard copy on
demand, but assert that it is to the advantage of authors to have their
work photocopied and that it has little effect on jourzal circulation. On
the other hand, scientific and technical society and commercial publishers
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have seen evidence of disturbing financial impact on their publication
programs as a result of photocopying. The authors of the cicp study
suggest that “a legal guideline, essentially developed for trivial situations,
is currently used as the authority for a national pattern of professional
and scholarly information dissemination based . . . on the most effi-
cient . . . duplicating devices.” *** Study of the problem and the
development of some appropriate guidelines and mechanisms for ob-
taining permission and/or compensation seem in order.

The basic issue in regard to computer handling of copyright material is
not that permission or compensation is necessary but that the appropriate
point in computer processing at which to institute such control is care-
fully chosen. Proponents of the output stage as the point at which in-
fringement would occur, and thus the point at which permission or
compensation would be necessary, urge that input does not necessarily
cause a loss of sale of a copyrighted work, and the time required for
getting permission for input would hamper the development of computet-
ized systems, that many uses would be covered by fair use for which no
charge should have been made, and that the transfer of stored informa-
tion from one system to another could be hampered. Those who support
control at the input stage argue that:

1. The unpredictability of computer usage of stored materials makes
input the only practical point of control.

2. Obtaining permission would be much easier at the point of input
than at the point of output.

3. The integrity and identity of copyrighted works cannot be pro-
tected under free input practice.

4. Many copyrighted works, especially of a numerical or statistical
nature, would be used in computers with little or no hard-copy outputs.

5. A free input policy would destroy most of the incentive for the
production of new and better materials designed for computerized
information and educational systems.

The central issue is further complicated by certain erroneous assump-
tions: for example, that permission would he necessary for all input,
that all permitted input would necessitate payment of a fee, and that
unreasonable double charges at both input and output stages might
be levied.

The provision of on-demand document services by libraries and the
development of microform technology to a point at which it is possible
to store the publications of an entire technical library in a relatively
small space and to duplicate them at comparatively low cost raise serious
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problems for our present system of incentives and rewards. The impli-
cation is that once a master collection has been assembled in this form,
" could be used to create new technical libraries on demand and to
update their collections with supplemental microform copies. Some
simple and eflective arrangement for obtaining copyright releases and
arranging royalty agreements for each work in such collections will be
necessary; however, experimental efforts in this direction have thus far
been limited in scope and inconclusive.

PROPOSAL FOR A NATIONAL COMMISSION

Before definite statutory language is developed for use in future copy-
right legislation, we need thorough studies in which data are collecied
systematically and experiences in the operation of affected information
services are evaluated. Legislation * has been introduced that would es-
tablish a National Commission on New Technological Uses of Copy-
righted Works, to be chaired by the Librarian of Congress and composed
of 23 members representing the Congress, authors, publishers, users, and
the general public. Its purpose would be to study and compile data on
the various forms of machine reproduction and then to recommend such
changes in copyright law or procedures as appeared necessary on the
basis of its findings. Without necessarily endorsing this proposal in
every detail, we strongly support the statutory establishment of a na-
tional commission to study and report on the implications of copyright
principles for the new information-transfer technologies. In the present
intermediate stage in the development of information-handling technol-
ogy, we feel that only a flexible and evaluative approach can provide an
adequate basis for future legislation that will satisfy the need for rapid
accessibility of information as well as the need to maintain incentives
and protect investments in copyrighted resources (Recommendation
A10).



CHAPTER8

National Concern with the Effective
Planning and Coordination of
Scientific and Technical Communication

This chapter describes existing and proposed arrangements for the
continuing over-all assessment and guidance of scientific-and-technical-
communication efforts in the United States. The principal objectives
of such arrangements are to maintain effective performance and assure
reasonable standards of economy. Since attempts to maintain continuing
effective oversight necessarily depend heavily on the federal government,
most of them have been initiated or sponsored by the government.

Two areas of special concern in planning and coordinating activities
are: (a) the comprehensive programs which embrace major information
services for entire disciplines, typically operated by private organizations;
and (b) mission-oriented programs, which departments of the federal
government operate either in accordance with specific legislation or to
provide for their own information needs. Our emphasis in this chapter
is not so much on the design and operation of incividual programs, even
those of comprehensive size, as on the determination of their relative
scope and the coordination of their mutual interaction,

A. HISTORICAL BACKGROUND

The directives and policies formulated by Lenin immediately following
the October Revolution of 1917 are among the earliest instances in
which the efficient management and coordination of scientific and tech-
nical communication was recognized as a national concern. One of
Lenin’s first decrees dealt with library procedures and policies, and
thereafter he continuously urged attention at the highest level of govern-
ment to the development of measures that would assure the progress
of Soviet science and the utilization of the newest scientific and technical
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achievements of other countries. As a result of his initiative, the Soviet
of Peoples’ Commissars enacted a decree in 1921 which dealt with the
purchase and distribution of foreign literature and resulted in the estab-
lishment of a central institute (KoMINOLIT) for this purpose. Lenin de-
scribed the functions of this instiiute as follows:

The most important task which koMiNoLiT should assign to itself is to see to it
that In . . . the large cities of the Republic special libraries shall contain at least
one copy of the newest foreign technical and scientific . . . journals and books
published between 1914 and 1921, and an arrangement shall te established
whereby every periodical publication is received regularly. All activities of
KOMINOLIT will be evaluated by me first of all from the point of view of the
actual fulfillment of this task, (See Reference 116.)

An upsurge in the development of scientific information activities oc-
curred in Russia following World War II as, under the pressure of in-
creasing scientific and technological effort, scientific information agencies
developed in various branches of industry and in scientific institutes. In
time this ramified network was found lacking in clear-cut objectives and
clearly defined functions; therefore, the Council of Ministers of the
Soviet Union adopted a resolution in 1952 to establish a government
information service with a carefully coordinated plan and unified system
of operation, (A brief description of this centralized information service
appears later in this chapter.)

In the Western world, national concern with rapid and efficient com-
munication as essential to the progress of science and technology grew
in the decades following World War II as the commitment of govern-
ment resources to research and development rapidly increased. The
legislative acts that established the Office of Naval Research (ONR)
(1946), the Atomic Energy Commission (aec) (1947), the National
Science Foundation (Nsr) (1950), and the National Aeronautics and
Space Administration (NAsa) (1957) reflected this concern; each con-
tained specific language related to the stewardship of scientific informa-
tion, For example, the preamble to the act which became the charter
of ONR includes a directive “to provide within the Department of the
Navy a single office, which, by contract and otherwise, shall be able
to obtain, coordinate, and make available to all bureaus . . . worldwide
scientific information. . . .” * Increased awareness of the importance
of effective communication also led to the development of “national”
(i.e., comprehensive, mission-oriented) information systems by a num-
ber of government agencies. Examples of major information programs
are those of the AEC and NAsA as well as the new information-handling
procedures and services being developed by the Library of Congress and
the National Library of Medicine.
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The National Science Foundation Act of 1950, which offered a some-
what broader perspective than did other legislative acts providing for
information activities, had particularly important implications for the
efforts of private organizations in the communication of scientific and
technical information, The Act directs the Foundation as one of its eight
specific responsibilities to “foster the interchange of scientific information
among scientists in the United States and in foreign countries.” '** To
fulfill this mandate, the NSF organized a science information program
chiefly involving support of publications programs and translations in the
various disciplines, of preliminary studies to lay the groundwork for
eventual systems development efforts, and of media and mechanisms for
the dissemination of information on federally supported research.

B. RECENT TRENDS AND ACTIVITIES

Growing concern with the adequacy of the national effort in science
and technclogy, culminating in its reappraisal after the first successful
satellite launching by the Soviet Union, resulted in increased attention
in the legislative and executive branches of the federal government to
the management of scientific and technical communication. In 1955,
for example, the Senate Committee on Government Operations chartered
a special subcommittee, chaired by Senator John E, Moss, to study infor-
mation operations at all levels of the federal government and to recom-
mend to the Congress solutions for whatever shortcomings were dis-
covered. This subcommittee addressed itself principally to the problem
of security regulations and restrictions on the flow of information from
both government and nongovernment agencies and to the increasing
volume of information which reduced the effectiveness of existing media
and mechanisms.

The efforts of this special subcommittee led to a long and thorough
investigation by the Subcommittee on Reorganization and International
Organizations, chaired by Senator Hubert H. Humphrey., Bxhaus-
tive hearings, special studies, and reports pertaining to the manage-
ment of scientific and technical information, as well as bills proposing
legislative action, issued continuously from this subcommittee from
1957 through the early 1960°s and yielded the “most comprehensive body
of data on scientific and technical information problems ever compiled
by a committee of the Congress.” ¢ Among the activities studied were
documentation, indexing, and retrieval practices in government, industry,
and discipline-oriented societies; management of information during the
long chain of events prior to archival publication; coordination of infor-
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mation on current scientific research and development supported by the
U.S. Government, with particular attention to research-and-development
projects in the field of electronics; and information handling in relation
to federal budgeting for research and development. The Committee on
Government Operations also introduced legislation to establish a Depart-
nent of Science and Technology, to be headed by a Cabinet-level secre-
tary, the responsibilities of which would include various information
functions currently in the domain of existing agencics. For example,
the new Department would have jutisdiction over the Ns¥, particular ac-
tivities of the Department of Commerce, such as the Patent Office, and
certain divisions of the Smithsonian Institution. Oge of its goals would
be the development of a complete scientific information program in-
volving acquisition, processirg, dissemination, research on improved
mechanical techniques of information handling, and regulations govern-
ing use. The bill failed to pass, but some of its objectives were accom-
plished through acceptance of a presidential reorganization plan which
called for the establishment of the Office of Science and Technology
(ost).

During this same interval, 1958-1963, the House of Representatives
also gave serious attention to scientific information exchange. The stand-
ing Committee on Science and Astronautics conducted hearings in 1959
on the dissemination of scientific and technical information to determine
the degree of integration among agencies within and outside the fcderal
government and to discover those information functions not adequately
petformed. Subsequently, the Commitiee extensively studied all aspects
of the operation of the Nsr and introduced legislation to strengthen
this agency. It also shaped and fostered the adoption of the Nationsl
Standard Reference Data Act, introduced by its chairman, George
P. Miller, the objective of which was to ensure that critically evaluated
reference data were assembled and made readily available to scientists,
engineers, and the general public (see Chapler 6, Section A).

In addition, the House Committee on Education and Labor turned
its attention to problems of communication and established the Ad Hoe
Subcommittee on a National Research Data Processing and Information
Retrieval Ceater, chaired by Roman C. Pucinski. The main objectives
of the legislation introcuced by this Subcommittee in 1963 wete to
avoid unnecessary and costly d-rolication ir scientific research and to
assure quick access 1o all scientific research data. The proposed plan
would depend on voluntary cooperation and the utilization of existing
facilities: its proponents emphasized that its aim was not to eliminate
or replace existing servhees but to tie them together in a more mean-
ingful information retrieval system. The bill also recommended the
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strengthening of the Nsr's Office of Science Information Service with
sufficient funds to exercise mote forcefully the authority accorded it by
p» -vious acts.

Yet another effort in the House was that of the Select Committee on
Governient Research, chaired by Carl Elliott. This Committee’s fourth
report, in a scries of ten describing various aspects of government
operation, dealt with documentation and dissemination of research-
and-development results and especially emphasized timely and contin-
vous dissemination of scientific and technical information. A major
theme of the Committee’s recommendations was the need for a centrel
institution capable of enforcing the cooperation of agencies with one
another and with the central body itself. The report also underlined
the important role of a clearinghouse for documentation and d.ssemina-
tion of technological information and the necessity of frequest teappraisal
of classification and proprictary restrictions.

Concomitant with congressional study and activity in the area of
scientific and technical communication, the executive branch stimulated
the development of a number of national plans for handliag such infot-
mation; government agencies, research institutes, and special panels and
commillees participated In their preparation. These plans identified a
number of special problems with which proposed systems would have
to cope, such as the handling of classified data and information, the
contrasting information needs of discipline- and mission-oriented users,
and the necessity of shaping services to meet needs of which users
themselves often were unaware. In genera), the various plans focused on
journals and technical reports as the principal input channels to national
systems, and for the most part they ignored the possibility of any dif-
ferentiation in the needs of various categoties of users, such as adminis-
trators, researchers, of engineers. There was little agreement among
the various plans with regard to the advisability of adopting any of the
numerous possidle forms and degrees of centralization and cootdination.

The first of the planning efforts was that of a panel undet the Pres-
jdeat's Science Advisory Committee (Psac), headed by W. O. Baker 14
and established in 1958 to assess the problems of scientific information
exchange and the operation of the media and setvices handling such in-
formation. The Panel considered two possibilities for coping more effec-
tively with the mounting stote of information, one of which was the
establishment of a large, highly centralized, wholly ot pattially govern-
ment-suppotied agency, tesembling in its basic philosophy the infot-
mation-handling structure whick the Soviet Union had brought into being
a few years earlier, and which from this point onward revet ceased
to figure prominently in U.S. studies of its o-vn scientific-and-technical-
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information probleins. The second possibility involved the development
of a science information service of a coordinating type that would stim-
ulate and improve upon the present system by taking full advantage
of existing organizations and the specialized skills of those associated
with them. The Panel recommended the lalter of these alternatives
and indicated the Nsr as an already existing mechanism for imple-
menting their suggested line of action. They especially advocated effec-
tive coordination of effort among public agencies and private organi-
zations to capitalize on and improve existing facitities and techniques.
They also urged encouragement and support of fundamental, long-term
programs of research and development in the application of mechanical
techniques and the evolution of new methods of information handling.

The National Defense Education Act of the same year translated
the Panel's recommendations into a mandate for the NsF which ex-
panded its originally assigned responsibilities in the area of communica-
tion by specifically authorizing it to implement programs for enhancing
the dissemination of information through the provision of abstracting,
indering, translation, and other such services and for fostering the
development of new or improved methods of making scientific infor-
mation available. The Act also called for an advisory body, the Science
Information Councii, to assist in these efforts, This Act resulted in the
creation of the Nsp’s Office of Science Information Service (osis), which
set in motion a program of broad scope including: (a) assistance to
scientific and technical societies and nonprofit organizations in the
operation and improvement of the information services they sponsored;
(b) support and encouragement of the development and testing of ad-
vanced information services and systems, especially in major scientific
disciplines; (¢) stimulation and funding of projects dealing with new
mechanized methods of organizing and storing information and of
programs of research in various disciplines to determine the nature
of information needs and the extent to which existing media fulfilled
these needs; and (d) collection, organization, and dissemination of
information or. U.S. and foreign scientific and technological work in
order fo facilitate and coordinate both governmeat and peivate efforts
in the area of scientific and technical information. The Nsr’s principal
over-all goals were two: first, to stimulate careful planning toward
long-term objectives of broad scope in scientific and technical commu-
nities; and second, to provide some measure of coordination among
scientific-and-technical-communication activities, The NsF has telied on
incentives of suppott to achieve the first objective and has succeeded in
guiding and assisting some of the majot disciplines in theit effotts to
develop information services and systems adequate to fulfill not only
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their own needs but, in some instances, whose of closely allied or
overlapping arcas and mission-oriented endeavors, With regard to the
second goal, the NsF facilitated the coordination of information activities
through the wide-scale dissemination of information about the scientific-
and-techznical-communication plans and projects of various disciplincs, of
government agencies and institutions, and of international organizations.

Further studies of the planning and coordination of scientific-and-
technical-information activities took place in 1962 when the President’s
Science Advisory Committee established a panel for this purpose
chaired by A. M. Weinberg, and the President’s Science Adviser per-
sonally appointed a small task group, directed by J. H, Crawford, Jr.,
to attack the more specific problems of coordinating the scientific-and-
technical-communication activities of government agencies, The latter
completed its task sooner than did the Weinberg Panel and issued a
detailed report ** with numerous recommendations before the end of
that year. Among its recommendations, two deserve special attention in
the present context. Deviating somewhat from the position supported
in the carlier Baker Report, the Crawford Task Group advocated cen-
tralizing the direction and review of federal information-handling pro-
grams in & single agency. In addition, it urged that each government
agency engaged in research and development establish within its organi-
zation a formal focus of responsibility and authority for agency-wide di-
rection and control of scientific-and-technical-information matters.
Though no central coordinating agency was established, implementation
of the second recommendation occurred in some of the agencies most
heavily involved in research and development, for example, pop, Atc,
and NASA.

The Weinberg Repott,!™* fssued in 1963, constitutes a milestone
for the development of scientific and technical communication in the
United States, and several of SATCOM's recommendations address matters
which still remain as unfinished business five years after its publi-
cation. A point of particular emphasis was that the entite Informa-
tion process must be made an integral part of research and develop-
ment, and that later steps in the information-transfer chain, such as
access and retrieval, are part of the responsibility of the otganizations
cooperaling in the creation of the information. The working scientist,
therefore, must share many of the burdens traditionally cartied by the
documentalist, specifically through better titling, assignment of key
words, and prepatation of abstracts. Moreover, the functions of tecast-
ing, critically analyzing, and synthesizing current findings (in short,
the reviewing functions) must teceive much mote atteation, and those
who perform such functions should be better rewatded in teems of both
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remuneration and recognition. The polential effectiveness of specialized
Technical Information Centers located in research settings and ful-
filling a synthesizing and state-of-the-art compilation function received
recognition for the first time at such a high level. Like the Crawford
Task Group, this Panel advocated a focal point of responsibility for
information activities within the principal research-and-development
agencies but specifically recommended that this focal point should
be located in the research-and-development rather than the adminls-
trative arm of an agency. The Federal Council for Science and Tech-
nology (FcsT) was the sugge.'ed mechanism for keeping the network of
government information systems under surveillance and preventing
overlaps and omissions, The Panel strongly asserted the importance of
preserving the nongovernment communication systems so highly sensitive
to user needs and offering a variety of approaches to communication
problems; it urged that nongovernment activities be supported, but not
dominated, by the federal government and, in this context, commended
osis on its policies and procedures.

Early evidence of the impact of the Weinberg Report was the Fcst’s
replacement of its former coordinating committee with the much stronger
Committee on Scientific and Technical Information (cosatt). The ost
provided a secretariat for COsATI, with an osT staf member assigned
exclusively to information programs serving as chairmar of this
Committee, COSATI's charter directs it to develop a cnordinated but
decentralized information system among executive agencies of the federal
government and to ccoperate with nongovernmental agencies in the
development of national scientific-and-technical-infermation systems.
Two additional ditectives give substance to its role as a coordinator
among federal govetnment agencies: (a) to identify and suggest as-
signments of responsibility among agencies and to teview the resources
utilized in their information programs; and (b) to facilitate interagency
cooperatior et the management level and recommend management pol-
fcies and procedutes for information activities. In these contexts the
Committee recommends the adoption of standards, types of methodol-
ofy, systems, and new programs.

Member agencies of cosatt include the Departments of Agriculture;
Commerce; Defense; Health, Education, and Welfare; the Interior;
State; and Transportation; the AtC; Federal Aviation Agency; NasA;
National Library of Medicine; NSF; 0sT; and the Velerans' Administra-
tion. Participating in cosati’s monthly meetings as observers atre the
Agency for Intetnational Development; Bureau of the Budget; Central
Intelligence Agency; Department of Housing and Utban Development;
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Federal Communications Commission; Office of Education (HEw);
Office of Emergency Planning; Patent Office (Commerce); Post Office
Department; Small Business Administration; Smithsonian Institution;
and United States Information Agency. The Deputy Libtarian of Con-
gress is a liaison member of CosATI,

Seven standing panels and a number of ad Jioc task groups carry out
the work of the Committee. These panels nnd their missions are as fol-
lows:

1. Operational Techniques and Systems, which works to improve
policies, practices, and programs of on-going federal information oper-
ations, such as the Clearinghouse for Federal Scientific and Technical In-
formation or the Defense Documentation Center. Its principal accom-
plishments include the promulgation of federal microfiche standards, the
development of standards for the descriptive cataloging of government
scientific and technical reports, and the compilation of the CoSATI Subject
Category List,

2. Information Sciences and Technology, which surveys and reforts
on pertinent research and development conducted or supported by
government agcacies. Although nonuniformity persists with regard to
the criteria used by various agencies in Identifying information science
research-and-development activities and the dollar costs of such activ-
ities, the more than 2,400 projects reported to COsAT! during its second
inventory represent an annual level of obligation of more than $100
million. The Panel currently is assembling, in machine-readable form
for use in an ¢ tperimental, on-line system, its third comprehensive in-
ventory.

3. Education and Train*1g, which encourages the development of
better programs for the education of information specialists as well as
training activities for federal scientists and engineers to improve theit
use of information resources.

4. International Information Activities, which concerns ftself with
policies govetning the ovetseas dissemination of computerized access,
search, anu retrieval instruments; with identifying qualified Americans
fot positions in international organizations in the scientific and tech-
nical information field; and with other matters related to the interna-
tional exchange of scientific and technical information,

5. Management of Information Activities, which received its chartet
in February 1967. This Panel develops techniques for evaluating the
effectiveness, measuring the benefits, and assessing the costs of infoe-
mation ptoducts and services as an aid to program management. A
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major object will be to recommend standard procedures for determining
and reporling the costs of information functions as well as policies for
levying user charges.

6. Information Analysis and Data Centers, which also acquired panel
status in February 1967. This Panel will review the scope, usefulness, and
efficiency of such centers. (Information analysis centurs differ from
documentation centers in that they fulfill an evaluative and synthesizing
function.)

7. Legal Aspects Involved in Nationsl Information Systems, which
continues the work of a former task group, the purpose of which was to
study and report on issues resulting from traditional and proposed
copyright statutes in the face of modern methcds of mechanized infor-
mation handling. When the task group disbanded in mid-1967, it recom-
mended that a panel be established to carry on this work, a recommen-
dation that was implemented early in 1968.

Several of the various COsATi task forces deserve mention. One tha
was concerned with journal literature concluded that a computer file, kept
reasonably up to date and providing a comprehensive National Serials
Inventory, was technically feasible and would be most useful. Currently,
the National Agricultural Library, the National Litrary of Medicine, and
the Library of Congress have under way a four-phase National Serials
Data Progtam (see Chapter 5, Section B), the ultimate objective of
which is to create a computer-based central store of data on a'l known
serials. Though the initial phase of this program relates only to the
ptesent holdings of these institutions, the third phase will entail the addi-
tion of wotldwide serial literature and the implementation of procedures
to keep the machine file curtent.

Another task group treviewed the function of technical reports and
oullined steps for improving the quality and acceptability of this medium
of communication (sce Reference 54), and a recently established group
will deal with the dissemination of infotmation and attempt to imptove
the availa*’- v of reports that result from government-sponsoted re-
searchand  celopmeat.

The Task Group on Nationat Systems for Szientific and Technical 1n-
formation came into being in the fall of 1964 at the request of the Presi-
dent's Special Assistant for Science and Technology and is composed
of cosatt members, with the Chairman of cosatt serving also as its
chairman. Its charter directs it to inventory and evaluate the tesources
currently committed to U.S. scientific-and-technical-information activi-
ties and to determine the requiremeats of vatious uset communities.



ey xis

. gamn

National Concern with Eflective Planning and Coordination 249

It also has the responsibility for recommending on the basis of its findings
courses of action for government agencies and offering suggestions to
private institutions to facilitate the evolution of national information
systems. The Task Group made its first report tc the President’s Science
Advisory Committee and the Federal Council late in 1965 (see Refer-
ence 46). Basic to its recommendations were certain assumptions that the
report stated for public discussion. Foremost among these were: (a) that
the federal government has the responsibility for ensuring access to
worldwide significant (in the sense of scholarly and professional) litera-
ture in all areas of science and technology; (b) that document-handling
systems must satisly a variety of user communities; (¢) that proposed
systems must begin with the present ones and evolve gradually and
flexibly; and (d) that national systems should be reasonably compatible
with international procedures and standards. The Task Group's recom-
mendations were the following:

1. The Office of Science and Tecbnology should accelerate its efforts
in planning, policy formulation, organization, coordination, and evalua-
tion of the national network of information and document-handling
systems in science and technology and should clarify the responsibilities
of federal agencies in this area,

2. The osT, in collaboration with federal depattments and agencies
and other organizations, should develop a comprehensive, coordinated
program for acquisition, processing, and announcement of significant
worldwide scientific and technical literature, formulate policies with re-
gard to the legislative bases for departmental or agency-sponsoted in-
formation services, and propose or endorse legislation enabling depart.
ments and agencies to assume responsibility fot effective information
services in particular areas of science and technology.

3. The private sector should be encouraged to formulate and offer for
osT consideration plans and progtams for the development of the in.
tegrated national network.

4. Cosatt should stimulate and recommend action in such areas as
federal suppott of experiments in information-science technology and
prototype information systems, development of standard ptocessing pro-
cedures, and formulation of poticies pertaining to the acquisition and
dissemination of information at the international fevel.

The Federal Council, as tecipient of these recommendations, asked
OST to undertake exploratory operation of a central coordinating mecha.
nism in mattets of acquisition, cataloging, and snnouncement as well as
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to take action on other recommendations of the Task Group on Na:
tional Systems. As a result, oST has been secking a substantial increase
in staff to meet these responsibilities.

In 1963, Robert Heller and Associates, Inc., prepared a national
information-handling plan ** for the National Fcderation of Science
Abstracting and Indexing Services (NFsAis), with special emphasis on
secondary information-processing functions. The plan provided for the
creation of a central operating unit as a joint venture of 18 existing
profession-oriented services. This collaboratively operated *“Organiza-
tion X" would have responsibility for repackaging and processing in-
formation from both discipline- and mission-oriented sources in such a
way as to meet the ever-changing demands of the mission-oriented
category of need. Though eventual savings in operating costs as a result
of collaborative effort and the reduction of duplication were foreseen,
the framers of the plan recognized that the initial steps would require
support from the NsF and recommended that grants be made to the ser-
vices involved in order to implement suchi a program. They further
recomriended that a committee composed of representatives of the
services, policy-making officials from the sponsoring organizations, and
representatives of the Ns plan and develop a pilot program. With regard
to NFsats, the plan called for expansion of its membership among all
types of abstracling and indexing services and its assumption of a
stronger role in representing the industry position and point of view.

Again in 1964, the osT convened an ad hoc panel, headed by J. C. R.
Licklider, to examine and assess the situation and trends in scientific and
technical communication, with special emphasis on the nongovernmental
point of view, and to prepare an evaluative progress report.’** In sum-
marizing their impressions, this Panel commented on the very limited
success of the government in petsuading the scientific community to
cooperate in effocts to integrate public and private services into a unitied
system and stressed the need to develop guiding principles for the
centralization of some functions (e.g, ovee-all planning, monitoring
compatibility, developing standards) and the distribution of others (e.g.,
abstracung, indexing, synthesizing—tasks iavolving sabstantive efforts).
They stressed also the need for a clearer understanding of the informa.
tion needs of generators and users and suggested wiler and more sys-
tematic use of assessments of user needs as well as the conduct of
medium- to large-scale tests of experimental man-machine information
systems. The Panel examined in some detail the operation of the Na.
tional Lidrary of Medicine and the Library of Congress and contrasted
the evolution of the former in the ditection of a central focus fot &
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system of field-oriented libraries and services in the life sciences with
the less forward-moving functioning of the Library of Congress in rela-
tion to the natural, social, and engineering science communities that it
serves. The possibility cf instituting onc or more additional national
libraries to meet more effectively the scientific-and-technical-information
needs in the latter areas was mentioned. Finally, the Panel drew atten-
tion to some of the problems resulting from government subsidizing of
scientific-and-technical-society-operated, not-for-profit publications. The
for-profit publishers whom they interviewed tended to recognize the
government's responsibility to disseminate information and to have no
objection to the subsidizing of not-for-profit publishers who did not
compete with them, but many societies that received subsidies published
not only archival journals but magazines carrying news and advertising.
Since the society was the fiscal entity subsidized, the subsidy was often
viewed as a means of fostering a compeling publication, the sponsors of
which were favored additionally by the tax structure.

At the present time, interagency operational and policy coordination
is the principal objective of most of the work undertaken by the ost and
by the Fcs1’s Committee on Scientific and Technical Information. The
development of compatible statistical reporting systems by government
agencies, the review of classification policies, and the study of the impact
of pending patent and copyright legislation on the conduct >f federally
sponsored research-and-development programs constitute some char-
acteristic examples of areas ieceiving altention. The Nsr's Office of
Science Information Service, assisted by its Science Information Council,
provides leadetship and incentives in the development of information
programs by the nonfederal community and tries to assure their adequacy
and toundness in support of the country's over-all scientific and technical
effott, An exchange of lettets between the Director of the ost and the Di-
rector of the NsP in 1964 formalized this undetstanding with regard to
reas of responsibility.

Late in 1965, Nsp, with ost and COSATL concurrence, suggested to
the National Academy of Scienccs that a Committee on Scientific and
Technical Communication be established under the joint spoasotship of
the National Academy of Sciences—National Academy of Engineering
in order to teview and appraise the complex netwotk of scientific-and-
technical-onmmunication activities from the viewpoint of its responsiw
ness to the current and future tequirements of the scientific and technical
community. Recognizing the need for and timeliness of such action, the
Academies agreed, and with support from the NSF, SATCOM came iatn
being in February 1966.
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C. APPRAISAL AND PROJECTION

The aclivities and efforts of scveral government organizations reflect
federal concern with the over-all guidance and coordination of scientific
and technical communication. Two of these, the ost and the FcsT, co-
ordinate in two different but complementary ways Information products
and services and related research-and-development activities among
federal agencies. The osT serves both the President’s Adviser for Science
and Technology and the Federal Council in a staff capacity. Through the
performance of its staff role for the President's Science Adviser it has
direct responsibility to assist the President in those executive functions
that relate to science and technology. Further, the ost staff member
assigned to scientific and technical information also chairs the Fcst's
Committee on Scientific and Technical Information (cosat1), with osr
providing the secretariat for COSATL. As a result, osT has a major part in
developing and recommending policies and specific action relevant to
scientific and technical communication. CosaTt has been especially con-
cerned with reducing the diversily of procedures and formats employed
by federal agencies and has provided a forum for reaching agreement
on such matters as microfiche standards or the descriptive cataloging of
technical reports. Additionally, cosati has provided exploratory studies,
background information, and recommendations to assist the Federal
Council in the development of policies aflecting scientific and technical
communication.

Another strong coordinating influence on scientific-and-technical-
communication activities at the national level is that of the Nsf's Office of
Science Information Service, which guides, strengthens, and assists efforts
to improve ine effectiveness and efficiency of scientific-and-technical-com-
municaton services and systenis in the private sector. As a result of the
NSP's suppcet and guidance, some of the major disciplines have de-
veloped Information setvices adequate to fulfill not only their own needs
but those of closely allied ot mission-oriented endeavoes. Additionatly,
the NsF facilitates the cootdination of information sctivities through
wide-scale (Sssemination of information about scientific-and-technical-
commun‘zation plans and ptojects of private and governmental organiza-
tions at both the national and international levels.

At this point, a description of the organization which has taken shape
in the Soviet Union will add to our petspective. The current Soviet system
developed in the wake of a 1952 resolution of the Councit of Ministers
providing for the establishment of an organization foe directing all
information services in the Soviet Union. The State Commmittee fot
the Cootdination of Scienti®c Research in the Sovict Union ha: te-
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sponsibility for the general management of the scientific information
systemy. The network includes several All-Union Infcrmation Institutes of
which the major one for scientific and technical information (viNiT1)
was established in 1952 under the joint authority of the State Committee
and the Acadeiy of Sciences. VINITI's responsibilities include the sys-
tematic collection and abstracting of the (open) world literature in the
fields of natural science and technology; publication of abstracts, journals,
reviews, bibliographies, and spot repoits on timely topics; and the organi-
2ation and development of research directed toward improviug the
methodology of science information services. Other All-Union insti-
tutes cover, respectively, medical and medicotechnological information,
agriculture, construction and architecture, and the patent literature, At
successively lower levels of the information hierarchy are information
institutes and bureaus in the various republics, in ¢conomic regions, in
specialized disciplinary fields, and in industrial enterprises. The Soviet
system Is based on and organized sround a two-way flow of information.
All printed information is processed centrally and flows downward to
serve all channels of the country’s information services; conversely, spe-
cialized information agencies at the lower levels extract, assess, and syn-
thesize information received directly from the laboratory bench or the
design and development section and channel it upward from there
throughout the system. The Soviet information system differs in three
major respects from the pattern that currently prevails in the United
States, and in some respects from ever: the most highly coordinated ar-
rangements that have beea proposed. First, there it a central compre-
hensive mechanism for creating access tools. Second, a unified ad-
ministrative apparatus staffs all levels of activity in the area of scientific
and technical communication and provides a comprehensive hierarchical
structure for the careers and advancement of information specialists.
And third, information specialists at key points stimulate a direct flow
of information on on-going scientific and technkal work from the work-
beach upward, an arrangement that is feasible only in an economic
system in which the concept of poprietary information does not enjoy
the same pte-eminence as in ours.

In contrast, scientific and technical communication in the United
States presents the characteristic heterogeneity of a system which has
evolved by fits and starts through adaptation to locally perceived needs
ard opportunities. Decisions occut at numerous points with a con-
siderable degree of autonomy and often are made by members of the
scientific and technical community who serve as volunteers in the man-
agement of information setvices. This dispersed system of decision is
a source of great strength as loag as it functions reasonably well; however,
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the expansion of information services to meet the needs of increasingly
diversified user groups and to cope with the rapidly growing store of
information raises serious questions about our country’s ability to main-
tain high-quality services in the future under such unstructured co-
ordination and leadership.

To convert at this time to a highly centralized, comprehensively
planned, developed, and operated national system for recording, struc-
turing, and distributing scientific and technical information not only
would be extremely costly, but would not ensure improved performance.
Voluntary cooperation and coordination are of overriding importance
if the characteristic sources of strength in the conduct of our scientific-
and-technical-communication functions are to be preserved. Our Recom-
mendations Al through AS, and E10, provide the essential friework
for realizing this objective. Foremost among them is the creati.. of a
Joint Commission on Scientific and Technical Communication, re-
sponsible to the Councils of the National Academy of Sciences and the
National Academy of Engineering (see Chapter 10), and acceptance
of a basic philosophy of shared responsibility between the government
and the private organizations~—both those for profit and those not for
profit—for the development and maintenance of an effective scientific-
and-technical-communication network.

D. BASIC SUPPORTING POLICIES

Three conditions have fostered a recent trend toward direct operation
of basic access services by the government: first, the assumption of
current awareness functions by services that formerly served only as
depositories or reference sources; second, the opportunities to extend
U.S. information programs into other countries on a work- and cost-
sharing basis; and third, the uvailability of funds under government
agency mission budgets to initiate such services and merge their costs
with thosc of the activities that they support. The trend receives further
impetus from the failure of abstracting and indexing services in a number
of disciplines to meet fully the demands placed upon them. The scientific
and technical community has begun to view with alarm the expanding
role of the federal government in the operation of basic access services, a
aend which it perceives as potentially jeopardizing the community's
control of discipline-oriented services or systems and gearing what
should be a long-term stable and orderly evolution to the vagaries of
federal budgets in science and technology.

As the first of several basic, guiding priaciples aimed at clarifying
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the relative roles and responsibilities of the government and private or-
ganizations, we advocate that all government-spensored scientific-and-
technical-information programs intended primarily to serve persons
outside government service, or government employees whose activities
are similar to those outside, should be managed in whole or in part by
the appropriate societies, by institutions jointly created by such societies,
or in some instances by commercial organizations (see Recommenda-
tion A3). As a coroliary, government agencies, in developing their
niission-oriented information programs should use, under arrangements
of equitable reimbursement, the privately operated basic information
services that can serve as component elements in such programs and
shou!d upgrade such services when necessary rather than instituting their
own in competition.

We feel that placing the intellectual management of primarily dis-
ciplinc-oriented services in the hands of the appropriate societies or
groups of societies, when these exist, provides the insight and giidance
generally essential to the effective operation of such services, scientific
and technical societies can entist the efforts of highly competent and in-
terested members who frequently will serve on a voluntary, part-time
basis, Many qualified individuals who feel an obligatioi. to assist with
the communications programs of their respective fields of science and
technclogy would not perform similar work on a full-time basis in a
government organization, or would do so only for a high rate of compen-
sation. Further, the scientific and technical community places great em-
phasis on continuity and the need to easure the steady evolutior of a
field in spite of the pressurcs ¢f shifting fads and fluctuating budgets. In
addition, management by appropriate societies affords a division of roles
and responsibilities which results in more effective performance in the
public interest. The gevernment, in securing, subsidizing, creating, or
guiding scientific-and-technical-information services, acts as agent of the
people and, therefore, must continually review and evaluate the gdequacy
of such efforts. When the government secks to provide these services to
the public, rather than to secure them for the public, the substantive ex-
serts who should fulfill the role of public advocates and ensure the
maximum value and responsiveness of the services often are employed
in an operating role which sometimes detracts from or obstructs their
power of deliberate review in the interest of the public. When scientific
and fechnical socleties provide the necessary services, operating as they
inevitably must with government assistance, their performance can be
carefully monitored and assessed by the contracting or supporting gov-
ernment agency in the best interest of the public.

The unique attribute of commercial publishing houses stems from the
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fact that their survival and growth are tied directly to the'r ability to
nnderstend and serve users’ needs, This ability has important applica-
tions in the service of the interests of both scientific and technical societies
and government agencies . . 1 should be utilized.

Another area in which policy a.d guidelines need to be more firmly
estahlished is that of cnsuring that originators and users of information as
weil as the sponsors under whose aegis they work share in an equitable
manner the responsibilities and costs of the dissemination of information.
A central theme of the Weinberg Report 17° was the need to consider the
information process in its entirety-- from generation through retrieval—
as an integral part of the research-and-development effort. Publication
alone does not complete the jub of making the results available to the
society for whose use they were acquired. With the expansion of the
body of recorded information, the likelihood that all the information
which could be of use in a given operation will have its origin in the
geographic, temporal, or disciptinary neighborhood of this potential
point of application decreases. The condensation of information for use
in announcement and awareness services, its consolidation through
critical review ard synthesis, and its preparation for storage and manipu-
lation in computer-managed structures which provide for search, re-
tricval, and selective dissemination- —all these—are now as much a part
nf the research-and-development process as the initial publication of
resuits,

In 1961, the FcsT recognized and endorsed this principle at least in
part by issuing a policy statement which allowed page charges as direct
costs under research-and-development agreements of government agen-
cies and standardized the procedures and conditions for applying the
policy. The exploraton of modifications and extensions of this policy
and their trial are urgently needed. In order to establish conditions which
will facilitate exploration along these lines, we call upon the FCST to
extend its 1961 policy statement on the subject of page charges in sup-
port of initial publication to embrace as integral to the sponsorship of
research and development the processing of the information so generated
for access, concolidation, and use (see Recommendation A4). This
recognition in principle should be supported by practical guidelines
governing the allowability as direct charges under research-and-develop-
ment contracts and grants of equitable amounts for the use of such
processing services and the work load imposed on them in connection
with sponsoreci work.

A third area requiring attention and appropriate action relates to
the slowly knitting, massive, mission-oriented programs of recent years
which deal with major social concerns, such as natural resources, edu-
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cation, transportation, pollution, and urban problems. The role of sci-
ence and technology in the resolution of tiiese problems is not yet clear;
therefore, the nature and scope of the information programs that they
will require only gradually will become apparent. The policies and prac-
tices identified as essential for the effective operation of scicntific and
technical communication are particulariy important in relation to this
new range of national endeavors. Adequate data bases and information
systems substantially more extensive thar. those that have heretofore
supported our major scientific and engineering efforts will determine to
a large extent our success in marshaling the full potential of science and
technology for these purposes. Economic, demographic, and socivlogical
inforination will have to be readily available and used in complete
integration with engineering, geographic, and other relevant kinds of
information, We urge, therefore, as a matter of policy, thati agencies that
sponsor major programs of research, analysis, and ficld experirentation
in such contexts as resources management, environment control, trans-
portation systems, and urban rencwal regard the develoyment of the
information systems that their scope and impact require as one of their
paramonat tasks (see Recommendation AS). Information-management
activities shou!d receive special and early attention at a high level in
order to assure continuity and authority in their administration, and
existing institutions and pertinent resources in both government and
private organizations should be utilized in information-program de-
velopment, An effective start was the establishment of the Educational
Resources Information Center (ERIC) by the Office of Education as
part of its broad program. The Department of the Interior has considered
possible steps toward the development of a more effective information
system, and the Departments of Transportation and of Housing and
Urban Development have begun the planning of such programs, Such
efforts should receive the encouragement, support, and cooperation they
require from other government depattments and from the scientific and
technical community.

A final policy consideration is the role of the federal government in
providing incentives for exploratory innovations and experiments, par-
ticularly those involving large populations and Jarge stores of informa-
tion, Such experiments frequently involve a capital outlay or a financial
risk that would be excessive for a private organization, particularly when
the experiment involves large-scale use of advanced technologies. Such
innovative experiments often are not priority requirements in connec-
tion with specific mission-oriented systems and, as 2 result, may be diffi-
cult to justily in such contexts. Yet, if scientific-and-technical-com-
mupication endeavore are to meet the new and increasing demands of
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the coming years, these experiments must be undertaken promptly and
not on a subcritical scale, Further, there is need for coherence and con-
tinuity in their planning and administration. We feel that the federa!
government should establish and fund a single group to plan a unified
program of critical experiments of operational scale in scientific and
technical communication and to find, guide, and support contractors
in the conduct of these experiinents (see Recommendation E10), The
Committee considers it of impertance that in planning and directing
the conduct of this program the designated government group provide
encouragement and incentives to the participation of the industrial—
commercial sector.

We consider the NsF, because of its mandate and experience, a suitabie
agency to assume responsibility for the propused program, provided that
the Foundation should find it feasible to operate under the indicated
stipulations, In its projected program plans, the NsFr has placed major
emghasis on the development and operational testing of new or markedly
improved information scrvices and has planned to increase its budget
allocation for such activities to some 70 percent in 1972 (as compared
to 20 percent ir 1966), One model example of the type of innovation
envisioned is the Chemical Information Program undertaken by Chemi-
cal Abstracts Service with support from several government agencies
under the leadership of the NsF. Other examples are the corparison of
machine-aided indexing techniques with traditional forms of wholly
human indexing (Recommendation E4), the exploration of vn-line inter-
active modification of information files in computer systems (Recom-
mendation E6), or the development of a formal language for the descrip-
tion of file structure (ecommendation E8). Recent legislation has
broadened the Foundation’s authority in support of applied research
in general, thus strengthening its mandate to function in the proposed
role.
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International Cooperation in Scientific
and Technical Communication

Increased attention in the United States and other countries to national
arrangements for the planning and coordination of scientific-and-techni-
cal-information activities has been accompanicd by an increase in the
number and diversity of international efforts toward facilitating access to
the world’s scientific and technical literature. These efforts are of three

major types:

1. Direct cooperative arrangements between discipline-oiented insti-
tutions or mission-oriented government agencies to improve coverage
and economy by sharing the work and products of information-handling
activities

2. The cooperative stewardship and dissemination of the information
generated by large international research programs, such as the Interna-
tional Geophysical Year

3. Programs and studies sponsored by international organizations to
integrate the efforts of many countries and effect technical and economic
improvements in the processing and dissemination of information

The inter:ational organizations that sponsor or participate in efforts
of the latter two types may be governmental, such as those of the United
Nations or the Organization for Economic Cooperation aad Develop-
ment (0ECD), or they may be scientific and technical societies, such as
the International Council of Scientific Unions (1csu), the International
Federation for Documentation (¥ip), the International Federation for
Information Processing (IFtp), or the Council of International Or-
ganizations in the Medical Sciences (cioMs).

The development of international cooperation in scientific and techni-
cal communication presents two r1a,or challenges, each of which raises

259
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its own characteristic probleins. The first relates to stimulating greater
coordination among the information-exchange efforts of the developed
nations; the second is to foster the evolution of mechanisms which will
assist the developing world to gain access to and derive benefit from
pertinent bodies of such information, The achievement of both objec-
tives is in the long-term interest of the United States. In the next decade
or 50, the burden on this country of providing a complete suit of avail-
ability structures for the world’s scientific and technical literature would
grow to massive proporticns, while the fraction of its own contribution to
this total would inevitably shrink, Consequently, U.S, psrticipation in
arrangements directed toward international coordination in the handling
of sclentific and technical information is essential—a point which the
President’s Science Adviser emphasized in a recent address®® when
he stated:

In developing our Information system we must also learn how to cooperate on
an International basis more effectively. The United States has no monopoly on
sclentific and technical information, nor on information analysis centers. You
.+ » must learn how to incorporate information drawn from the entire world
into your activities, You must learn how to make use of centers of individual
specialists in other countries, You must view yourselves as participants in a
worldwide activity common to all developed nations.

- This chapter briefly reviews and gives examples of the main types of
cooperative efforts, both to inform about them and to stimulate their
more extensive uce, We consider all of them important, and vur main

concern is that of reducing the barriers to their effective use.

A. DIRECT ARRANGEMENTS

The development of a national service that aitempts io satisfy the in-
formation requirements of a particular discipline will of necessity assume
an international dimension. For example, only one third of the papers and
one fourth of the pater.ts covered by Chemical Abstracts in 1966 origi-
nated in the United States, and nearly half of the articles abstracted
were in languages other than English. More than 50,000 of the sub-
scribers to American Chemical Society publications are located in foreign
countries, a figure which does not include some 25,000 copies of these
publications which the Soviet Union prints photo-offset and distributes, In
addition to an abstracting staff in their main office, Chemical Abstracts
Service (cAs) depends on more than 3,000 ouiside abstractors, a third
of whom work in foreign countries. More than 100 are in Japan; they
prepare abstracts from about 800 periodicals and help to identify and
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locate obscure publications in which relevant articles occasionally appear.
Similar groups work in Australia, Italy, and other countries. The Soviet
Uniou supplies cAs with its chemical journals for abstracting and index-
ing in return for subscriptions to Chemical Abstracts.

Even closer and of Jonger standing is the cooperation of cas and the
Chemical Society of London, Under this arrangement, Cas is recognized
as the abstracts publication in this field for the Urited Kingdom, and
the Chemical Society has established an information center, one function
of which is to test and adapt cas computer-based services to the needs of
British scientists and engineers. cas bas also participated in a series of
discussions with a group of German firms in regard to cooperation in a
number of areas ranging from exchange of analysis sheets to agreements
on data formats and storage and usc of CAs magietic tapes by the
German firms,

Another noteworthy example of international cooperation is the
merger of the Review of Metal Literature, formerly published by the
American Society of Metals, and the British publication, Metallurgical
Abstracts, formerly published by the Institute of Metals. The resulting
new international joutnal, Me: 2ls Abstracts, is mutually and equally ad-
ministered, edited, and financed by the two participating organizations.
Among the main considerations that led to the merger were: (a) avoid-
ance of unnecessary duplication; (b) elimination of competition and the
establishment of a strong, unified product; and (c) enhancement of sales
potential. As a result of pooling the resources and staff experience of the
two organizations, coverage and organization of content have been
improved and subscription rates reduced. The new publication already is
enjoying wider distribution and greater utilization than did its two
predecessors.

The production of Electrical and Electronics Abstracts (eeA) (for-
merly Series B and C of Science Abstracts) also provides an example
of international cooperation and involves the joint efforts of the Institute
of Electrical and Electronics Engineers (1IEEE) and the London-based In-
stituticn of Electrical Engineers (1Ee). The IZEE has responsibility for in-
dexing, classi{ying, and editing abstracts of its own publications and, by
1969, plans to send its contribution in magnetic tape form for direct input
to the journal, Classification and indexing schemes and other product
decisions are developed jointly through an IEE-IEEE policy committee.
At the present time, plans are in progress for joint distribution of
magnetic tapes covering the entire bibliographic record of Ega. In addi-
tion to this cooperative endeavor in the international srena, the I:EE
sponsors a translation program and publishes a Spanish-language journal
for its Latin American members. .
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The evolution of innovations in information handling and steps toward
systemas development in the fic!d of physics also have involved close
cooperation between the United States and the Unhnited Kingdom. Sum-
marizing joint plans in a letter to the Director of the 1EE early in 1566,
the Director of the American Insiitute of Physics (Air) indicated that:
“It is our intent that we develop together a concept of a tote] information
system for physics.” The A1p has cooperated with the London-based IRE
in the publication of Physics Abstracts (Series A of Science Abstracts)
for decades td is represented on the 1eE Editorial Advi.ory Committee,
thus participating in decisions afiecting coverage and the organization
of material. Close cooperation at the working level ensures the smooth
and efficient merging of U.S. material, derived from Aip primary publica-
tions, with the 1ee-prepared remainder. Currently, parallel and closely
coordinated experiments in computer-based photocomposition are in
progress which should further expedite the production of Physics Ab-
stracts. The alp acts as distributing agent in the western hemisphere for
both Physics Alstracts and the recently launcted Current Papers in
Physizs, a current-awareness serial in newspaper format that covers
the current issues of some 700 physics journals by bibliographic citation
of individual papers, Studies of the use and effectiveness of the latter also
have involved closely coordinated joint efforts of the Arp and the IEE.

An additional illustration of the international scope of the AIP’s
planning citorts was an experimental study to ascertain the feasibility of
a preprint-exchange service in theoretical high-energy physics. The
sampie for this study included all known theoretical high-energy physi-
cists throughout the world. Other than fulfilling its primary purpose, this
study provided a wealth of data on worldwide inform:.tion-exchange
patterns and practices, both formal and informal, in this subfield.

The information programs of a number of mission-oriented govern-
ment agencies also are internatic nal in scope. For example, the National
Aecronautics and Space Administration (NAsA) affords current access
to technical report literature generated not only in the United States but
also in foreign countries through its semimonthly Scientific and Technical
Aerospace Reports ‘STAR), Some 300 exchange agreements, of which
the vne with the European Space Research Orgaunization (Esre) is an
example, provide foreign coverage. The agreement with ¥sro involves
the exchange of Nasa tapes and microfiche for compatible fiche and tape
records of about 1,000 reports each year, Complementing STAR’s cover-
age is that of International Aerospace Abstracts (1aA), operated by the
American Institute of Aeronautics and Astronautics under contract to
NASA, which covers the world’s scientific and trade journals, books, and
meeting papers in the aerospace field.
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'The Atomic Energy Commission (AEC) participates in a number of
cooperative projects with Canada and the nations of Western Europe,
which typically involve the exchange of “oth personnel and informa-
tion on a reguin. basis, For example, thre_gh the International Atomic
Energy Agency (Vienna), the AEc conducts institutes, plans training
courses, organizes eahibits, leases apparatus, and cesnsults, Particularly
noteworthy in the present context are the efforts of the A%C in the de-
velopmeant of an Intcreaticnal Nuclear Information System (iNis), under
whose terms participating countries or groups of countries scan their
own literature, decide on input iten.s, and write machine-readable bib'io-
graphic citations and subject terms (in English) for deposit in a common
pool, In return, the participants n.:y draw on this pool for the establish-
ment and operation of their own national nuclear information services,
among which Nuclear Science Abstracts figures as the U.S. service, Co-
operative efiorts also include arrangements for generating nuclear in-
formation services in developing countries.

A final example of international effort: related to U.S. Governnient
information systems is the extension of MEDLARS to medical libraries in
foreign countries, which is going forward under the auspices and with
the assistance of the Organization for Economic Cooperation and De-
velopment (OECD), The arrangement involves the introduction of
MEDLARS search technology into the libraries of a number of interested
member countries of oECD, which, in exchange, are expected to provide
the National Library of Medicine with approximately 50,000 indexed
citations per year, derived from their own national biownedical journal
literature, Two overseas MEDLARS computer-operation, -test, and -train-
ing sites already are in existence—one in Sweden and one in Great
Britain.

Recognizing the incrcasing participation of mission-oriented govern-
ment agencies in international arrangements for the exchange of sci-
eniific and techrical information, the Federal Council for Science and
Technology recently issued a policy statement in order to achieve
unified practices among agencies entering into such arrangements. It en-
courages the evolution of compatible U.S. and foreign information sys-
tems and fosters the establishment of networks through which the world-
wide ccientific and technical literature will flow routinely, The preamble
reflects the basic tenor of the policy statemeut ®t: “The U.S. Govern-
ment seeks the widest possible dissemination of kaowledge, in pariicular,
the open exchange of scientific and technical ir.fermation.” A number of
guidclines for attaining this objective fo'low, of which some samples
are:
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1. With su able provisos, U.S, Government agencles shall generally
seek a reasonable return, in the form of either publications, information,
materials, services, or money.

2. Preference shall be given to multilateral arrangements where the
latter are as effcctive as bilateral arrangements.

3. The participation of qualified U.S. citizens in the official structure
of international information-exchange organizatioas shall be encouraged.

4. Lead agencies in subject-matter fields such as nuclear energy, agri-
culture, or health have primary responsibllity for meeting the objectives
of thiese policies, subject to foreign policy guidance from the Department
of State and with responsibility for keeping other agencles informed of
any significant developmeats in their relationships with other countries
or international organizations.

These policies provide a firm framework for direct arrangements of co-
operation on the part of federal agencies; comparable encouragement
and guidelines for such activitie “n the nonfederal sector are neede (see
Recommendation A7 in Chap .

The tew examples of disc , ..c- and mission-otiented cooperative
efforts briefly Indicated in this section are intended to stimulate explos-
ation and ~xperimentation in tiiose organizations which thus far have
not appreciaied the feasibility or potential of such cooperative arrange-
ments. Some fields, such 83 oceanography, which are characterized by
extensive international research programs and related ofganizational
activities, may find litt'e here that is new; others, we hope, will give
serious consideration to implementation of our Recommendation A6
(see Chapter 3).

B. INTERNATIONAL PROGRAMS OF COOPERATIVE
RESEARCH

Cooperative international research programs, such as the International
Geophysical Year (ioy), the Intemnational Hydrological De.ade (nip),
or the International Biological Program (18p), provide an oppostunity
for the exchange of scientific and technial information on an interna-
tional scale and require the cooperative stewardship of data in order
to make it accessible to all who take part in the program as well a3 to
all those throughout the world who have an intetest. This section shows
some of U ways In which such international tesearch p:ograms have
responded to both these challenges.

Ooe¢ of the earliest and most swecesstul of the international tesearch
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programs was the International Geophysical Year (1av), which set the
pattern for and stimulated many of the subsequent efforts of this type.
Typleally, such programs are sponsored by member unions of the
International Council of Sclentific Unions (icsu), often in conjunction
with the Urited Nations Educational, Scientific, and Cultural Organi-
zation (UNESCO). In the case of the 16Y, the International Union of
Geodesy and Geophysics was the 1csu union chiefly involved. A U.S.
National Coinmittee, organized and staffed under the National Research
Council of the National Academies, gcnerally plans, coordinates, and
assists in verious aspects of U.S. participation. Intcrested agencies and
departments of the U.S. Government malintain lalson with the Com-
mittee or actively participate in the implementation of research efforts
with the advice and guidance of the Committce. In some instances,
an organizational structure already exists within the Academles that
can readily undertake the channeling of U.S. effort; in the case of
the 16Y, the U.S. National Cormmittee for this purpose was newly estab-
lished in 1952. Because of the continuing activity generated by the 10v,
the N28 subsequently created a Geophysics Research Board {n 1960 to
develop and coordinate U.S. contributions to the International Year
of the Quiet Sun (1Qsy), the Upper Mantle Project (UMp}, the World
Magnetic Survey (WMs), and the International Years of the Active
Sun (1asy), and to take responsibility for the terminal activities of the
10Y as well as for the publication program which resulted from it. These
programs proved to be powetful stimuli to inferest and aclivity in
relevant disciplines and resulted in a flood of information and data,
cssential not only to the coatinuation of e wotk in progress but having
implicaticns for and applications in other not ditectly related efforts. As
a result, the national coordinating committees of such programs must
function also as broad-based channels in the informal commuric 3tions
netwotk of the affected disciplines.

The formal information activities of the U.S. National Committee oo
16Y provide good examples of those cngendered by participatioo in
worldwide research efforts. This Committee, of necessity, functioned
largely as a pioncet, 10¢eting each new problem as it was recognized,
By the end of the active iaY period, tome 10,000 books, articles, teports,
manuscripts, and memoranda dealing with the various aspects of the
program had accumula-od: Cataloging this collection and making items
from it available to interested persons bacame impottant aclivities under
the aegis of the U.S. National Committee. Additionally, it undertook the
monthly publication of an IGY Bulletin, which, at the close of the iov,
became the medium for repotting the U.S. contributions to subsequent
international endeavors of geophysical research (1osy, WMs, UMP, the
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Antarctic Research Program, and others), (To reflect its broader scope,
its name was changed to the IG Bulletin.) The Committee also sponsored
and produced a series of 13 educational films and a set of science-
education teaching aids to disseminate knowledge gained from the
research,

In addition to the dissemination eflorts of the U... National Com-
mittee on the 16Y, an Icsu Special Committee published Annals of the
tay, & 44-volume series prepared through the cooperative efforts of
many scienilsts throughout the world und dealing with such things as
the history of the 10Y, research reports, conference proceedings, data
compilations, and catalogs.

To cope with the data generated by the 1oy research program, three
World Data Centers were established, each of which collected a com-
plete set of data: World Data Center A in the United States; World
Data Center B in the Soviet Union; and World Data Center C, distrib-
uted by disciplines in Australia, Jepan, and eight countries of Western
Europe. With the termination of the 16y, the functions aud responsi-
bilities of these centers were extended on a continuing basis to other
ectivities, such as the International Year of the Caiet Sun. These centers
accept data from the participating research teams; process, antounce,
disseminate, and provide on-site access to data; and exchange data with
other centers of the complex. Through a Woild Data Center A Coor-
dinating Office, the National Academy of Sciences exercises over-all
responsibility for the Center's eleven subcenters which are located at
suitable institutions throughout the United States.

Increasing emphasis on the information aspects cf international geo-
physical research programs has resulted In their receiving special atten-
ton in the early planning stages rather than as specific needs arise. For
example, the exchange of information and suppotting services is one
of five majot areas of activity planned for the initial phase of the Inter-
national Hydrological Decade (1np), The U.S. Committee for the 1D
ptovided five specific directives in this context: (a) indering and ab-
stracting of documents pertaining to the 1HD thould be carried out by
authors; (b) national and international library exchanges of publica-
tioas on hydrological resear~h should be encouraged; (¢) 200-word
summaties of current U.S. hydrological research projects should be sent
to the Science Information Exchange (Smithsoaian lastitution); (d) the
American Geophysical Union's Journal of Water Resources, the Amerl-
can Water Resoutces Association’s Hydata, and several othee journals
partially devoted to hydrologic tesearch should be utilized as publication
media for repotts of 1HD tesearch; and (e) standardization of instruments
and units, compilation of multitingual terminologies, prepatation of
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handbooks on methods, and comparisons of instrument eJectiveness
under different environmental conditions should be carried ou* in order
to ensure adequate coliection, interpretation, aud analysis of data for
the 14D. Similar concern for information handling is apparent in the
efforts of the 1csu Commiittee on Space Research (cospar). One of its
six organizational working groups has as its specific purpose the inter-
national exchange of data and putiications through World Data Centers
in the United States, Europe, and Japan.

Of the various iniernational research efforis currently in progress ot
planned, one of special utiiity to developing na‘ions is the International
Biological Program (18P), which will address itself broadly to the bio-
aspects of productivity and human welfare. The U.S. program involves
two major clusters of studies dealing with “Environment” and “Man,”
and assigns top priority to: (a) an analysis of the ecosystems in six con-
trasting regions; and (b) studies ca the ecology of migrant populations,
on adaptaticn to hostile enviconments (jointly with Canada, Deomark,
and Fran..j, and on evolutionary mechanisms of various plants and
animals (with South and Central America). The problems of information
and data management has been recognized and has recelved atlention
in workshops on systems analysis held by the planners of the “Eaviton-
ment” and “Man" portions of the program. Additionally, proposals
directed toward developing a system for rapid transmisston, storage, and
retrieval of information generated by the program have been reviewed.
So far, detailed considerations have been limited to the informution
requirements of the prograra management and have not touched oa the
broader question of how to adapt or supplement existing information.
handling activities in order to make the informatioa genetated by the 18p
generally accessible and uscful.

C. EFFORTS OF INTERNATIONAL ORGANIZATIONS

International cndeavors to facilitate and coordinate the exchange of
scientific and technical information gencrally have beea sponsored by
vatious governmental (e.g., UNESCO, OECD) and nongovernmental (e.g.,
1csu, FID) international organizations, frequently as Joint efforts. As
early as 1949, the Department of Exact and Natural Sciences of UNESCO
cotivened a conference at which eleven tcsu unions wete reptesented to
consider problems of scientific abstracting. The conference recommended
the creation of & coordinating committee of 1csu to foster cooperation
among existing abstracling setvices. As a result, the 1csu Abstracting
Boatd came into being in 1952, In subsequent yeats, this Board has
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worked steadily to secure the adoption of certaln unifirm policies and
procedures among mejor journals in various participating disciplines and
countries, Initially, the Board concerned itself with publications in the
field of physics; subsequently, it enlarged its scope to include chemistry,
then biology, and recently, earth sclences. The members of the Board
represent international unions, the management of the principal second-
ary publications in different languages, and tbe International Council
itself, Its activities are folniy supported by 1csU, UNESCO, and NSF.
Among its main accomplishments are: (a) spreading the poticy of re-
quiring the preparation of author abstracts for published articles in
accordance with rules and standards which it has promulgated; (b) ob-
talning cooperation among journals in the prompt distribution of tear-
sheets and proofs of litles and abstracts to be published; (¢) proposing
for edoption standard procedures for abbreviation, classification, index-
ing, and abstracting; and (d) negotiating or facilitating the exchange of
primary materials or proofs among countries. As an example of the
latter activity, the 1csU Abstracting Board was instrumental in negotiat-
ing an agreement in 1954 for the regular exchange in galley proof of six
Russian and eighi U.S. journals in physics. In Jater years, most member
countries have negotiated direct exchange agreements on their own, but
the Board lends its aid whbenever such assistance is desired. In addition,
the Board has urged revision of the Universal Decimal Classification
system (in ccoperation with FiD), obtained tte assistance of editors in
circulating information on significant nonped: dical literature in various
countries, and ccaducted a number of special Lindies, such as a survey
of the organization sad functions of abstraciieg services in different
branches of science and technology. ussibly its most useful function is
that of serving as a forum whete representative producers and users of
information can meet with announcers of jnformation to define and
discuss problems and explore possible solutions.

Anothet tcsu-sponsored activity attearpts to stimulate intecnational
coopetation in the astembly of easily accessible. critically evaluated
reference data. This problem s a long-standing one among both tech-
nologists and researchers, and it reached an acute stage by the eatly
1950's in the upsurge of scieatific ard techn  ical activity that {ollowed
Wotld War 11, Several countties lavached w expanded efforts in the
ares of compiling up-to-date quantitative data, but no countiy was suc-
cessful in mieeting all its needs. As a rusult, the National Academy of
Sciences eatly in 1964 urged 1csu to undertake the task of courdioating
the many Individual effocts in this atea. (The predicessor ofganizetion of
1csu had sponsored the publication of a set of internatioaal ezivical 1ab' s
foe physics, chemlistry, and technology in the 1920's, and ‘his formet
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involvement as well as 1csu’s broad scope made its cholce most appro-
priate.) An 1csu working group reviewed the problem and recom-
mended a year later that the Council accept this responsibility. Conse-
queatly, the Committes on Data for Science and Technology (CODATA)
came into existence in January 1966, it includes representatives of ten
unions of 1csu and of nins leading nations, several of which already
were engaged in such efforts. The central office was temporarily estab-
lished in ths United States at the National Academy of Sciences, with
transfer to permanent quarters in West Germeny occurring in late 1968,
CODATA began ’ts work by assessing the existing situation—sources,
capabilities, and needs. Its major objective is to foster the production
and distribution of compendia and various types of collecticns of criti-
cally selected numerical and other quantitatively ¢ (pressed data on
properties of substances on a world-vide basis, Curreatly, it is attempt-
Ing to promote the adopticn of standards and a uniform editorial poticy
in the hardling of data and has formed task groups on computer applica-
tions, fundamental constants, chemjcal kinetics, and key values for
therm-dynamics. A special objective Is to stimulate youne scientists and
engineers to engage In data compilation and evaluation by improving
salacies, working conditions, and the professional status of such work, In
addition, the Commitice attempts, through conferences and visits be-
tween centers, to encourage greater interaclion among data <pecialists
in various fields and to foster the closing of existing data gaps. CODATA
hopes also to Increase recognition ard acceptance of the necessity for
subsidies, probably long-terin ones, to promote not only production but
fullest utilization of critically evaluated, quantitative data,

Three other nongoveramental organizations especially active in in<
formation exchange at the international level are the International
Federation for Documentation (rib), the International Federation foe
Information Processing (1F1P), and the Council of International Or-
ganizations in the Medical Sciences (CtoMms). A U.S. Natiocal Committee
for Fip was established in 1959 and has had some sucerss in stimulating
FiD fo take a broader and more active role in the field of scieatific and
technical communication. Fot most of its long history, FID (established in
1895) Las devoted its efforts and altention chiefly to the Universal Deci-
mal Classificatic a (UDC) system; it assembled and widely disseminated
information on this system, encoutaged the Ametican Institute of Physics
project on evaluation of UDC as an indexing language for mechanized
treference-retrieval systems, and established & network of study groups
for revision of upc. But in 1959 Fip began a greatly expanded program
of activities, including studies and experimentation In such areas as
linguistic problerns in documentation, copyright problems, compatidle
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standards and classification procedures, development of special informa-
tion centers, and ald to developing nations in document and information
handling. 1r1p Is @ much ycunger federation of professional interest
groups particularly concerned with the coordination of research and
education in Information processing. The otganization has sponsored a
number of conferences and symposia in this area, focusing on the ¢volu-
tion of compatible methods and techniques of information handling and
training procedurcs. cloMs was eslablished in 1949, with the principal
objective of coordinating international congresses and other ineetings
in the field of medicine and allied sciences. In addition to fulfilling this
function effectively and publishing the Calendar of International Con.
gresses of Medical Sciences, cioMs has orgenized a number of outstand-
ing conferences and symposia, offered short postgraduate courses, and
recently turned its attention to the standardization of medical nomen-
clature.

An International body of a different nature also active in the area of
information exchange is the Organization for Economic Cooperation and
Development (0ECD), established in 1961 to replace the Organization
of European Economic Cooperation. At present it has 22 member
countries, including the United States, Canads, Japan, and Western
European nadous. The otcp countries provide three fourths of the
world’s information output and comprisc a relatively homogeneous
group; therefore, they offer an ideal stariing point for a coordinated
information neiwork and possibly could provide a pattern for wotldwide
collaboration and cooperation. oECD emphasis is on policy; in the field
of information its main objective is that of assuring the recognition of
{nformation jrolicy in each country as an integtal patt of the over-all
government policy for science and technology. Toward this end, the
Ministers of Science and Technology at a recent meeting, in March 1968,
recommended that each countty establish an office with responsitility
and resources for advising and assisting cther government departmeants
and pri-ate histitutions in the conduct, suppott, and developmeat of
lnformation aciivities and for encouraging and facilitating the develop-
ment of a coot tinated netwotk of it ormation services. An Information
Policy Group teflects OECD's own concetn with the more effective com-
munication of suientific and technical information and 2dvocates: (a)
Identification of policy issues and ptintity areas for international con-
sideration and cooperation; (b) coopetative development of new la.
formation systems that will serve the largest possible number of users,
with optimal points of geographic access, and will provide for an
equitable sharing of responsibility for inpus and training fot use; and
(¢c) a concetted approwch to common problems of standards, user
charges, etc. The Info mation Policy Group makes no eflort toward



International Cooperation 211

implementation of its recommendations but sees its role as pointing the
way and fostering attitudes that will facilitate coordinated efforts. It
tends to work through nongovernmental internationul organizations and
through mission. or discipline-oriented activities of worldwide scope.
Its working panels reflect the major areas of emphasis in Policy Group
activities: economics of information; information services in chemistry;
biomedical information networks; nuclear-science information; and
standards. Member countries share information on the ways that each
of them organizes and admiaisters its national information services,
training in information services, and critical data handling. Ir. addition
to fostering such interaction, the Policy Group recommends ways of
handling the clearinghouse function for report literature anJ unpublished
documents in European countries and is preparing a c¢ompendium of
the information activities of the principal international organizations.

Problems of scientific and technical communication also have reccived
intermittent attention for a number of years at the Pugwash Conferences
on Science and World Affairs. During the Stowe Conference in 1961,
certain recommendations were made with regard to: (a) reducing the
number and improving the quility of journals throughout the wosld;
(b) Instituting standarrd formats for the prescntation of scientific papers;
(c) formulating a standard system of annotation of published papers,
readily smenable to machine manipulation; (d) instituting internationally
coordinated regional depots for storage and retrieval of information
published in brief papers for rapid access; (e) consolidating the abstract-
ing and Indexing services carried or. independently by many countries;
(f) publishing nontechnical and specialized international review journals;
and (g) relaxing postal regulations to facilitate a free flow of scientific
publicatins among countries, The immediate results of these recom-
meadations were negligible, though some new review publications ap-
peared, and the 1csts Abstracting Board intensified its continuing effort
toward coordiratior. of abstracting and indexing services. Early in 1964,
the information problem appeared again on the agenda of a Pugwash
Conference, this time in conuection with the difficulties expetiencad by
uaderdeveloped countries in obtaining technical information that they
needed. Later in the tame year, yet another Pugwach Confetence recom-
mended that UNESCO of 165U undetiake the nesestary studies to provide
& foundation for the development of & coordinated, unified, inter-
national scientific and technical information system.

A joint UNESco-tcsu Committee subsequently drafted a proposal to
study the feacibitity of a wotldwide science information system based on
achieving compatibility among existing and peospective information
storage and retrieval programs. The Committee indicated certain
cunditions which suppotted the need for and practicability of this kind of
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effort. For example, Individual countries had developad information
programs to meet thelr particular requirements. but had made virtually no
effort to Assure coherence and compatibility among such programs, a
situation further complicated by the use of different automated stcrage
and ratrieval systems by different disciplines within a country. Next,
although it was economically possible and justifiable for large techno-
logically advanced countries to provide for their own information re-
quirements, the less-developed countrics were in no position to mount
similar efforts, and failure to meet their needs further increased the
existing technolsgy cap. Third, an overwhelming proportion of the exist-
ing scientific information appeared In six of the world’s principal
languages; thecefore, achieving rapid interchangeability of information
among these languages and translation to other “user” languages was a
reasonable objective. Finally, voluntary coordination and standardiza-
tion in regard to key-word vocabulary in various disciplines, translation
{ato certain key languages, indexing procedires, and types of hardware
employed would be essential in the development of a worldwide science
information system. The Committes %'so stated that the working sci-
entist, as & principal user, had a responsibility to wotk with the data
specialist and professional documentalist to help to identify the needs
that an information system must fulfill. As a step toward converting into
action the main ideas expressed in the proposal, the UNESco-ICsU Joint
Committee has created a number of working groups tu study the follow-
ing specific problem areas: standards for the transfer of basic biblio-
graphic data; research needs for a worldiride science information system;
internationally acceptable abstracting formats and procedutes; evalua-
tion, compression, and organization of scientific information; indexing
and <lassification; language problems related to the commaunication of
scientific information; and needs of developing rounuies. Through the
studies and efforts of the wotking groups, the Joint Committ ¢ plans
in the next two years to encourage and facilitate steps toward voluntary
cootdination and standardization among existiap and planned inde-
pendent science information services. In conjunction with orco's ea-
deavors to rationalize information policies within its member countries
at the national level and with the eflotts of icsu, through its Abstracting
Doand and Committee on Data, this most receat UNESCO-ICSU venture
has the oppottunity to make substantial contributions.

D. APPRAISAL AND CONCLUSIONS

A long list of obstacles faces any endeavor to improve atrangements fot
communicating scientific and technical information at the international
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level. Great Inhomogeneity in the relative development of national
services exists; the diversity of languages and the persistence of statutes
and policies which affect the free flow of infortnation raise problems;
some individuat systems are not prepared to cope with the volume ia-
cident to international exchange or lack the organizational resources to
create and maintain the necessary relationships; suitable standards are as
yet nonexistent; and, finally, educated manpower, In both the developed
and the developing cuntries, s insufficient to meet current and projected
needs. Under these circumstances, SATOOM views with satisfaction the
numcrous efforts, which presendy are under way, to overcome these
difficulties,

The United States contributes in three 2ssential ways to these efforts,
First, it offers intellectuai support through the ideas e+ 1 experiencs cf its
representatives, who participate in the planning and crganization of such
aclivities. Second, it contributes technologically, through the development
and application of systems and subsystems (e.g., MEDLARS of the CAS
Chemical Compound Registry) that are assuming increasingly important
roles in the development of international networks. Third, the Unilted
States assumes a substantial share of the financia! responsibility for
such efforts. For example, the United States supplied slightly more than
half the total yearly budget of copATA during its initial two years of
existence and now contributes, through payment of dues, roughly 30 pet-
cent of its annual budget; it provides through the Nsk one third of the
total annual budget of the tcsu Absteacting Board; and {t makes a
voluntary contribution equal to its regular dues to CospaRr, which consti-
tutes one cightk of the total budget of this activity, as well as funding
relevant research through its mission-oriented agencizs,

The scope and variety of the international efforts of this ccuntry’s
public and ptivate agencies are in keeping with the interests and the stake
which the United States has in the develcpment of iacreasingly effective
inteimational systems for the management of scientific and techaical in.
formation; therefore, we strongly utge that even greater encoutagement
and support e accorded them. International arrangements, by their
very natare, evolve slowly. 1f we teant to assure the kind c! scientific-
and-tecl.nical-communication system in coming decades that will sustain
o research-and-development efforts without imposing an intolerable
burden, immediate action is nucessaty.

fa regacd to direct cooperative artangements, major scieatific and
technical societies and mission-oriented government agencies must en-
courage the managers of theit information programs to explore and
develop ways to make access and transfer worldwide in wcope, with
the work of input and trairing fot use shared among countries (Recom-
meadation A6). Moreover, there should be explicit involvement, tkrough
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exploration ard direct professional contacts, in the problems encountered
by the developing countries. In addition, sclentific and technical com-
munities should be able to rely on appropriate administrative support
as well as eacouragement in such endeavors from the federal agencies
that shape and foster this country's foreign relations in science and
technology (Recommendation A7).

The intent of the recently promulgated policy of the Federal Council
for Science and Technology on international information exchange is
to give added impetus to government-agency efforts to develop coopera-
tive arrangements in a mission-oriented context, SATCOM urges those
engaged in such efforts to show appropriate restraint and sensitivity in
relation to foreign Indigenous efforts in crder to permit the latter
eventually to become real contributors, operationally as well as intel-
lectually, rather than smothering them by the massive competition of
our resources,

In regard to international cooperative research programs, the steward-
ship of information and data generated by these programs does not
always receive the early and explicit attention that it deserves (Recom-
mendation A8). Sponsors of international research efforts should insist
that the following two features become a matter of policy in the central
management of any iaternational research program:

1. From the beginning of program planning, information and data-
handling operations incident to the vonduct of research should receive
atteation. Planning in this context thould include: (&) identifying the
requirements for special information systemy, (b) determining their
design and cost, (¢) appraising the impact of the program output on
existing information activities in the affected disciplines, and (d) ex-
ploring the extent to which the latter can meet, perhaps with modifica-
tions, the requirements of the progeam.

2. Any international cooperative research progtam directly related to
natural of human resources (the probabtle otientation of most future
progtams) should plan and provide funding for a special effort to make
the resulting information available to less-developed countries in forms
in which they can use it effentively.

Of particular current concern In this connection is the International
Biological Progtam (t8?). Precent preoccupation with the information
storage and retrieval systems for the use of particulat program phases
should be extended to & comprehensive considetation of the information.
handling aspects and implications of the Progtam as a whole. The need
tor such over-all planning is great, since the biological sciences have yet
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to achleve in many respects the degree of organization which will enable
them to cope effectively with tvolving demands. Additionally, the in-
formation problems of less-developed countries, aside from what will
accrue to those who actually participate, deserve more attention by the
IBP planners,

International cfforts to permit increased integration of jaformation
systems should emphasize to an increasing extent the elimination of
present and avoldance of future incompatibilities, Though standardiza-
tion can resolve many such problems, othet approaches require explora.
tion at this as well as the national level. Further, in order io foster ¢co-
operative international sadeavors and to give them the scope and vigor
that they require, sAtcoM urges that the U.S. delegations organized
in such contexts include knowledgeable representatives of the relevant
nongovernment services likely tu be aflected (Recommendation A9).

e ———



CHAPTERIO

A Joint Commission on Scientific
and Technical Communication

As a result of the need for improved planning, coordinztion, and
leadership at the national level, we recommend the establishment of a
Joint Commission on Scientific and Technical Communication, responsi-
ble to the Councils of the National Academy of Sciences and the Na-
tional Academy of Engireering (see Recommendation Al in Chapter 3,
Section A).

A. MISSION AND ILLUSTRATIVE PROBLEM AREAS

The Commission is to be conversant with activities in scientific
and technical communication and to provide guidance useful to public
and private organizations in the development of more effective scien-
tific and technical communication. Tt alsn sixn'd be responsible for lead-
ing the private sector in the coordination of its interests and programs
and in the development of broad and farsighted plans. Therefore, its
mission should entail:

1. Serving the scientific and technical community by fostering co-
ordination and consolidation of its interests in the handling of scientific
and technical information

2. Serving the government by providing representatively comprehen-
sive and authoritative information and advice on the activities, needs, and
ideas of the scientific and technical community in this field

To fulfill this mission, the Commission should identify needs and
requirements and actively stimulate efforts to explore appropriate ar-
rangements for cooperation and coordination. It must review and con-
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tribute to the broad planning of scientific-and-technical-information ac-
tivities and would expect to assist the federal government in building and
adapting a framework of policy for the effective operation of scientific
and technical communication. It alco would provide a forum for the
timely and broad-gauged review of current acute {ssues.

In recent years, increasingly eflective organizational mechanisms
have fulfilled these functions in relation to the scientific and technical
information-handling efforts of federal agencies, However, no effective
mechanism exists at the present time for facilitating interaction between
the government structure and the activities of private organizations—
both those for profit and those not for profit—in this field. The
emergence of a coordinating jastitution of broad scope and representa-
tion in the private sector is necersary for the development of such inter-
action, To fulfill this role will be vne of the primary objectives of the
proposed Commission.

The extreme complexity of the entire scientific-and-technical-com-
munication system js such as to expose it today, and with increasing
severity tomorrow, to the unforeseen disruptions and crises so char-
acteristic of large aggregates of activities, the interdependence of which
is not fully understood and which are not well-coordinated. Some crises
already are upon us (e.g, the page-charge issue); others lie ahead.
They will require continuing efforts on the part of the Commission.

For the near future, we believe that stimulating and expanding the
reprocessing and consolidation of scientific and technical informaticn is
the most important thrust in making such information effective for those
who use it. The need for sifting, evaluating, and consolidating the rapidly
accumulating store of information and data in th:e various scientific and
technical disciplines is urgent. If more detailed analyses bear out our
broad estimate that the current effort invested in reviews, state-of-the-art
summaries, end critical data compilations is only a small fraction of the
requirement, then this problem certainly merits the Commission’s in-
mediate efforts. Consequently, we have directed a number of recom-
mendations toward this end (see Chapter 3, Section B), three of which
indicate specific responsibilities for tlie proposed Commission: (a) The
Commission should give special attenticn to assisting the growth of need-
group information services; (b) the Commission should explore ways
for systematically extending the use of the capabilities afforded by major
information analysis centers in the transfer of technological information;
and (c) the Commission should consider the steps that might be taken
to afford easier and more effective access to particular reviews appro-
priate to a user’s specific need. In addition, the Commission should
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foster awareness of the need to support consolidation efforts and to
educate potential users,

Another problem that we consider of comparable importance is the
development of a substantially more coherent pattern of cooperation
among the many and diverse secondary informition services. Efforts
to develop such a coordinated pattern involve nut cnly subtle technical
problems, especially in regard to standards and convertibility, but require
the establishment of realistic pricing and funding policies for such
services,

The problem of pricing and funding is a pressing and pervasive one
that will require careful study and continuing effort on the part of the
Commission A basic tenet of the Weinberg Report *7° is that research
is not complete until the results are made available. This availability
Includes not only publication but later steps in the information-transfer
chain that provide for alerting and access and for censolidation and
review, all of which are essential to the effective utilization of the
knowledge generated by research and devclopment, With regard to the
initial publication of results, the page-charge policy was one attempt at
practical implementatior. of such a principle, and issuance of a recom-
mendation by the Federal Council for Science and Technology (FCsT) in
1961, allowing the assessment of some part of the cost of publication
(through page charges) against the original research funding, resulted
in widespread acceptance of this responsibility among government
agencies. Many scientific and technical societies, however, were slow to
accept this policy, and page charges were never universally levied.
Recently, under present budget constraints, many institutions are dis-
continuing the voluntary honoring of page charges and, as a result, some
journals face the threat of bankruptcy. Yet this crisis represents only
one aspect of the problem. In contrast to primary publication, there
has never been an effective mechanism through which resources avail-
able for the operation of secondary information services were coupled
directly to over-all expenditures on science and technology. And, in
spite of the sirong emphasis in the Weinberg Report, review and con-
solidation efforts still are far from adequately supported. There is
crucial and immediate need (a) to foster recognition of the responsibili-
ties of producers and sponsors of research-and-development work for
the processing of the information so generated, and (b) to develop new
and feasible mechanisms of implenientation.

Another area for Commission attention pertains to the way in which
the opportunitics for innovation afforded by advanced technology might
be explorsd. The Commission should urge the priority of large-scale
experiments and the participation of qualified scientists, engineers, and
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practitioners in these efforts. Further, it should foster the application
of the results of such experiments ir contexts other than the particular
ones in which they are obtained.

A final illustration of problem areas that require immediate Com-
mission attention and study is one pertaining to limitations on the export
of unclassified information. Restrictions on the publication of much
graduate-student research generated under federal contracts have re-
sulted from varying interpretations of the Export Control Act and the
Munitions Control Act, and such restrictions are increasing. Should
this trend persist, it could greatly hamper the communication of the
results of a substantial portion of the newest research and development
work.

B. OPERATION AND STRUCIURE

Members of the Commission would be appointed by the Presidents of
the National Academy of Sciences and the National Academy of Engi-
neering. The Academies would employ and house the staff of the Com-
mission, and the Commission would be responsible to their Councils,
though in the everyday conduct of its work, it would deal with the
Presidents of the two Acadenties and their staffs.

The Commission would communicate through the Presidents of the
National Academies to: (a) the membership and leaders of the scientific
and “echnical community; (b) scientific, technical, and educational so-
cieties and institutions; (c) for-profit organizations; (d) the relevant
foci for scientific-and-technical-<cummunication activities in the federal
government, especially the Office of Science and Technology, the Fcst’s
Committee on Scientific and Technical Information, and the Nsk’s Office
of Science Information Service; and (e) other supporters of science,
technology, and information services.

Effective liaison must be maintained, especially with federal agencies,
and special efforts will be necessary to ensure that current concerits
receive thorough airing from the respective viewpoints of the govern-
ment’s requirements and ‘the capabilities of private orgaaizations—
viewpoints that hopefully will become less and less often at odds with
one another.

Commission membership should include as broad a representation as
feasible of the major scientific and technical communities and the princi-
pal kinds of organizations engaged in related information-handling ac-
tivities, as well as representatives of the Councils of the National Acade-
mies and liaison members from the principal government activities, Such
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coverage could be provided by a membership of ab~it 20, Additionally,
the Commission should continue to draw upon the advice and assistance
of the nearly 200 Consulting Corvespondents whom SATCOM has as-
sembled (see Appendixes A and B).

Initially, the Commission would need to establish a number of ad hoc
committees and task groups to study major problem areas. As areas re-
quiring long-term, continuing attention were identified, suitable standing
committees, with responsibility for the development of pertinent pro-
grams of activity, could be created.

The Commission could be especially helpful in suggesting directions
and setting priorities for new efforts in research and exploratory innova-
tion. To do so, it would need to develop a Pasic conceptual framework
for the evolving pattern of scientific and technical cormunication from
which to derive guidelines for future efforts and criteria for appraising
current ones. In addition, through its activities, committee structure, and
Consulting Correspondents, it could provide a national forum for the
critical review and appraisal of professional work in the field of scientific
and technical communication. Finally, the influence of such a Com-
mission could help to ensure in the scientific and technical community
a heightened sense of participation in proposing, shaping, and implement-
ing pertinent policies and should decrease the possibility of sterile
endeavors.

C. DISCUSSION OF ALTERNATIVES

Four considerations prompted us to suggest the two Academies as the
optiraum location for the proposed Commission.

1. A principal and continuing concern will be that of ensuring that
the scientific-and-technical-communication system is increasingly re-
sponsive to the contemporary pattern and requirements of science and
technology; therefore, the Commission should be located where a maxi-
mum of knowledgs and expertise in regard to the latter is readily avail-
able toiit.

2. The National Academies, together with the National Research
Council, come as close as any existing organization to embracing the
representative organizations, groups, and individuals whose efforts de-
pend on or influerce the shape of scientific and technical communication.

3. The kind of interaction with the federal government envisioned for
the recommended Commission is in complete accord with the legisla-
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tion under which the Academies are chartered and which led to their
establishment,

4. The present broad, diverse, and long-term involvement of the
Academies, and of the numerous divisions of the National Research
Counctl, in scientific-ar.d-technical-communication activities (see Sec-
tion D of this chapter for examples of Academy information activities)
suggests that they would be a most appropriate location for the proposed
Ccmmission,

As one alternative, we considered the creation of an independent
National Advisory Commission on Scientific and Technical Communica-
tion, the membership of which would bring together both high-level repre-
sentatives cf the federai government a:id outstanding citizens, Either ap-
pointed unier the aegis of the White House, or under arrangements
jointly responsive to the legislative and executive branches of the
government, such a Commission could be related to the President’s
Science Advisory Committee through assignment of the staffing func-
tion to the Office of Science and Technology. It seems unlikely, however,
that any newly created, independent commission could equal the prestige
and authority of the Academies in the scientific and technical com-
munities to which its efforts would be principally addressed, Nor would a
newly created independent agency have the broad representation and
heavy involvement in scientific-and-technical-information activities that
characterize the two Academies and the National Research Council, The
latter is specifically charged with:

+ » developing effective means of utilizing the scientific and technical resources
of the country . . ., promoting cooperation in research , , , in order to secure
concentration of effort, minimize duplication, and stimulate progress , ., ., and to
gather and collate scientific and technical information, at home and abroad, in
cooperation with governmental and other agencies, (See Reference 119, page 7.)

To fulfill these objectives the Academies and the Council chanael par-
ticipation in intemational reseaich programs; cooperate in the planning
of national and international meetings, conferences, and symposia;
sponsor a large number of scientific-and-technical-communication pro-
graras and projects; and support a broad publications program.

Another alternative is the establishment of an agency within the
federal government with broad executive authority, and perhaps even an
extensive budget, to which responsibility for the supervision and regula-
tion of the scientific-and-technical-information system would be assigned,
a concept which has been proposed and extensively discussed under the
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designation of a “capping agency.” (See Reference 37.) We do not con-
sider it advisable at this time to create a new federal agency or to em-
power an existing one with the responsibility to supervise and regulate
ine national aggregate of scientific-and-technical-communication activi-
ties. It is doubtful that such a course would produce gains ia either
effectiveness or economy commensurate with the Josses contingent upon
reduced menitoring and control of input to its communication systems
by the scientific and technical community. Adgitienally, much of the
initiative and ingenuity contributed by private organizations to the solu-
tion of information problems might be stified if all major ventures in re-
sponse to emerging needs and opportunities had to pass through the filter
of a single government agency. It was just such concern with assuring the
involvement of and interaction with the scientific and technical com-
munity which, on OST-NSF initiative, led to the creation of SATCOM
itself ang jts location in the NAS-NAE structure. (See Reference 62.)

D. ROLE OF THE COMMISSION IN THE TWO ACADEMIES

A multiplicity of information-exchange activities oifering numerous op-
portunities for mutual assistance have already been undertaken by the
Academies. Their varied and extensive responsibilities in this area pro-
vide a further reason for the proposed location of the Commission. Each
of the Divisions of the National Research Council is deeply involved in
the dissemination of scientific and technical information in its field,
through formal reports and as part of the informal communication net-
work. Additionally, almost all of them conduct one or more activities
specifically aimed at improvements in scientific and technical com-
munication, The Division of Biology and Agriculture, for exarrple, is
engaged in the preparation of a roster of agricultural specialists with
foreign-area experience and in staffing a Council on Biological Science
Information. The latter has responsibility for recommending steps
toward a more coherent information-transfer network among its dis-
ciplines. The Civision of Behavioral Sciences sponsors a Committee on
Information in the Behavioral Scicnces, which recently reported on in-
formation needs in this area and the technology for satisfying them.
This Committee emphasized that coordinating mechanisms are essential
in the development and maintenance of a decentralized national informa-
tion capability and also recommended the establishment of a coordinatin”
mechanism similar to sAtcoM within the Academies, with broad dis-
ciplinary representation from the behavioral sciences and the responsibil-
ity for fostering cooperation and coordination in this area (see Refer-
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ence 42). Since 1947, there has been a committee in the Division of
Chemistry and Chemical Technology, currently known as the Committee
on Chemical Information. This Committee deals with technical problems
in the storage, retrieval, and use of chemical information and has con-
ducted studies on chemical codes, chemical notations systems, and non-
conventional methods of handling chemical structures employed in
the United States and foreign countries; on the ra*7nale for their use;
and on their eflectiveness. The Highway Research Board of the Division
of Engineering operates an automated information service that covers
not only the technical report literature in this field but maintains a file
of short repoits on work in progress, thereby fulfilling the practitioner’s
need for information on “who is doing what and where.” These various
activities provide but a few examples of the nature and scope of the
Academies’ involvement in scientific and technical communication,
(See Reference 135 for further details.)

Additionally, the Office of the Foreign Secretary, through its re-
sponsibility for organizing the bodies that coordinate U.S, participation
in international programs of scientific cooperation, has devefoped a sub-
stantial stake in the information activities pertaining to such programs.
Such activities include the publication of special media for dissemination,
the assembly of all documents generated by such programs, and the
supervision of data-center operation and coordination.

Within this steadily growing web of diverse information activities,
the proposed Commission can be especially effective. It cou!d assist in
defining the nature and scope of new communication activities that
"vould be appropriate for Academy sponsorship as well as developing a
~oherent pattern of Academy participation in the field of scientific and
technical communication, In this context, it should be alert to opportuni-
ties for new projects in scientific and technical communication and
recommend appropriate points of attachment where special interests and
capabilities exist.
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saTcom’s Objectives and Activities

Three major objectives of sATCoM's investigations and related activities
were:

1. To gain a comprehensive overview of the curconi state and r juired
e+ olution of scientific and technic { communication

2. To stimulate increased participation among individuals and institu-
tions in national planning for the improvement of scientific and technical
communication

3, To fuaction as a forum and clearinghouse on currently acute
issues relevant to scientific and technical communication

To accomplish the first of these objectives, SATCOM systematically
reviewed and analyzed a representative sample of information programs
operated by piivate organizations and government agencies. Included
were major programs of the scientific and technical societies, such as
those of the American Institute of Physics, the American Chemical So-
ciety, the BioSciences Informati~n Service of Biological Abstracts, Inc.,
and member organizations of the Engineers Jouut Council. Considera-
tion of government-agency programs embraced not only agencies operat-
ing broad-scale information activities, such as the National Aeronautics
and Space Administration and ths Atomic Energy Commission, but also
those involved in the department of policies affecting scientific and
technical communication, such as the Committee on Scientific and
Technical Information (cosaTi), the Oifice of Science and Tech-
nology (ost), and the Natinnal Science Foundation (Nsr). Two
cosATi-stimulated studies dealing with national document-handling sys-
tems ¥ and with abstracting and indexing services !** received special
attention. Information services developed by private for-profit .srganiza-
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tions, for example, those of McGraw-Hill, Inc,, and the Institute for
Scientific Information, also were examined, as well as such industrial in-
formation systems and services as those operated by the General Elec-
tric Company and the Ford Motor Conipany. Study of the programs
of both academic and private libraries, of the National Library of Medi-
cine and the Library of Congress, and of the plans and activities of the
Interuniversity Communications Council (EDUCOM) 1ucused on some
of the basic library concerns and problems, especially those of large re-
search libraries, and on efforts toward their solution or improvement.

In addition to the international projects and programs of societies
and mission-oriented government agencies, the Committee kept informed
on the activities of international organizations, such as the International
Council of Scientific Unions and the Organization for Economic Co-
operation and Development, through close liaison with the Office of the
Foreign Secretary of the National Academy of Sciences.

Other topics receiving special study were modern information-handling
techniques (e.g., Projects MAC, TIP, and INTREX) and such legal issues
as those pertaining to questions of copyright,

Further, the sATCoM Secretariat accorded high priority to maintaining
close contact with a number of activities in the National Academy of
Sciences and the National Academy of Engineering dealing with scientific
and technical informati.i; to inform such groups of SATCOM endeavors
and to indicate to saATcoM the nature of these groups’ efforts and con-
cerns. Such groups included: the Council on Biological Sciences In-
formation, Committee on Brain Sciences, Committee on Information in
the Behavioral Sciences, Committee on Chemical Information, and the
Highway Research Information Service.

To stimulate the increased participation of the scientific and technical
community in planning for the improvement of scientific and technical
communication, SATCOM organized a broadly representative group of
Consulting Correspondents (see Appendix B), consisting of about 200
key individuals in this field. They included not only persons actively
engaged in information-handling activities but those holding administra-
tive, research, design-and-development, teaching, and other responsibili-
ties relevant to scientific and technical communication. A conference
held in November 1967 was the means employed to inform them about
SATCOM’s activities and objectives and to afford them an opportunity
to raise questions and offer comments and criticism. Working papers
prepared by sATcoM members and dealing with various problem areas
of particular concern to the Committee were circulated to the Consulting
Correspondents prior to the conference and served as a basis for much
of the diicussion and interaction that took place. Subsequently, addij-
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tional comments and suggesiions relative to this material and to points
ralsed during the conference were received by mail, Since this conference,
SATCOM has maintained close interaction with its correspondents, often
circulating mate:ial to them for criticism and feedback, and they have
influenced the Committee's thinking in regard to problems in the follow-
ing general areas:

1. The nationa! planning of scientific and technical communication,
especially the formulation of policies affecting funding arrangements
and of guidelines for the development of international agreements

2. The development of models and mechanisms to bring together
numerous small-scale activities in larger coordinated systems and net-
works

3. The possibility of stimulating greater cooperation and coherence of
effort, especially among abstracting and indexing services, to reduce
inadvertent duplication or gaps in coverage and to further the evolu-
tion of specialized services for well-defined user groups

4, The evolution of appropriate funding and pricing policies in the
face of difficulties resulting from the nonstandard operation of supply-
and-demand economics for scientific and technical communication

5. The need for educational efforts to stimulate awareness ol the
economic realities inherent in scientific and technological work and to
fc ‘er flexibility among managers and workers in adapting work patterrs
to the ever-changing stock of available information services

Consistent with its third broad objective (to function as a forum on
currently acute issues relevant to scientific and technical communica-
tion), the Committee established four ad hoc Task Gioups, two of which
were its own, and two joint efforts with the Nas Committee ou Science
and Public Policy and the osT, respectively. Through its participation in
the activities of these Task Groups, the Commiitee gained as much in
added knowledge and insight into the complexities of scientific-and-
f{ochnical-information problems as it contributed to the resolution of
acute issues,

AD HOC PANEL ON THE DEPARTMENT OF THE INTERIOR
INFORMATION PROGRAMS

The first of these Task Gréups was organized to assist the Office of
the Science Adviser to the Secretary of the Interior in reviewing the sci-
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entific-and-technical-information problems faced by that Department and
to suggest appropriate mechanisms through which the Department could
marshal the experience ~ud resources of pertinent scientific communities
to advise it on the management and long-term structure of its scientific-
and-technical-information efforts. The membership of this special panel
included the following:

JOHN C. CALHOUN, Panel Chalrman
Vice President for Programs

Texas A & M University

College Station, Texas

Maynard Hufschmidt William C. Steere (SATCOM)
Profescor of City and Reglonal Director

Planning Nuw York Botanical Garden
University of North Carolina Bionx, New York

Chapel Hill, North Carolina
Merle A. Tuve (SATCOM)

George Spiugel, Jr. Director, Depariment of Terrestrial
Chief Magnetism

Illinois Natural History Survey Carnegie Institution of Washington
Urbana, Iltinols Washington, D.C.

The panel indicated high-priority functions that should receive early
attention, and it suggested organizational arrangements that would
ensure the necessary focus and continuity of effort, Through its inter-
action with the Department of the Interior staff, sATcoM gained greater
frmiliarity with the information requirements and programs of the De-
partment as well as good rapport with its staff, which will facilitate con-
tinved produrive interaction.

TASK GROUP ON TOXICOLOGICAL INFORMATION

A second satcoM Task Group was formed to work with the National
Library of Medicine in designing a comprehensive compuler-based
system for the handling of information on toxicology. The Committee
chiarged this Task Group with (a) ensuring that the prospective system
would make the best use of existing privately operated or government-
agency information services that deal with the effects of chemical sub-
staces on biological systems, and (b) advising on ways in which the
system could be made maximally responsive to user needs and user feed-
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back in the development of the structure and content of its services.
This Task Group is still an active body, with further mectings and inter-
action planned, and includes the following:

RALPH L. ENGLE, Ir,, M.D,, 1'ask Group Chairman (SATCOM)
Associate Professor of Mcuicine
Comell University Medical College

New York, New York

Dale B. Baket Byron Riegel (SATCOM)
Ditector Director of Chemical Research
Chemical Abstracts Service G. D. Searle and Cempany
Columbus, Ohio Chicago, Itlinois
Charles M. Huguley, Jt., M.D. \Villiam C. Steere (saTcOM)
School of Medicine Director
Emory Unliversity New York Botanical Garden
Atlanta, Georgia Bronx, New York
Phyllis V. Parkins Ralph C. \Wands
Director Director, Advisory Center on
BioSciences Iniormation Service of Toxicology

Biological Abstracts, In¢. National Academy of Scicnces
Philadelphia, Pennsylvania Washington, D.C.

NATIONAL ACADEMY 7 SCIENCES PANEL ON THR
APPLICATION OF COPY RIGHT ON COMPUTER USAGE

In response to a requast to the Nas from the Chairman of the Sub-
commiltec on Patents, Trademarks and Copyrights of the U.S. Senate
Commitice on the Judiciary, the Nas Committee on Science and Public
Policy and satcos cooperated in the appointment of a panel to study
and report on the impact of copytight on computer usage. Members of
the panel were:

ALBERT V. CREWE. Pane! Chairman  Robert M. Hayes

Institute of Nuclear Studies Institute of Library Research
University of Chizago Institute of California 2t Los Angeles
Chicago, lHincis .08 Angeles, California

Benjamin Kaplan
Charles P Bouine School of Law
Infoemation General Corporation Horvard University

Palo A, California Cambridge, Massachusetts
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William P, Miller W, Bradford Wiley (saTcom)
Computer Sclence Department John Wiley & Sons, Inc,
Stanford University New York, New York

Stanford, California
P. Karl Willenbrock

Charles G. Overberger Department of Engineering
Department of Chemistry State University of New York at
The University of Michigan Duflalo

Ann Arbor, Michigan Buffalo, New York

The panel's findings were reposted in late 1967 ** and emphasized the
multiplicity of ways in which computer information processing involves
dealing with copyrightable material and the insufficient coverage of many
vital aspects of computer infurmation processing under the proposed
copyright revision bill. Among the problem areas to which the panel
directed particular attention were the appropriateness and scope of
copyright coverage for computer programs; the appropriate point to
apply copyright protection to material converted to machine-language
representation for computer processing; the eflect of copyright restric-
tions on the evolution of on-demand distributing tibraries; the use of
copyrighted material in computer-assisted instruction systems; the com-
puter preparation of derivative works; and the rights of a copyright
holder fn relation to new wurks resulting from the use of computer pro-
grams. The panel concluded that the copyright problems raised by the
computer are so complex that further intensive study by a specially
designated governmental body was advisable, and it supported the gen-
eral proposition of legislative action to create a study commission on

copyright law.

TASK GROUP FOR THE INTERCHANGE OF SCIENTIFIC AND
TECHNICAL INFORMATION IN MACHINE LANGUAGEB
(ISTIM)

The Task Group fot the Intecchange of Scientific and Technical In-
formation in Machine Language (1s1iM) was established by the Presi-
dent's Special Assistant for Science and Technology to examine closely
the problems and possible nieckanisms for facilitating the exchange of
bidliographic information in mechine language between majoe systeins.
Since so complex an investigation would require the joint efforts of
federal and nonfederal organizations, it provided an opportunity for a
pilot experiment in cooperation between these two communities. The
membership inctuded, in addition 1o a chairman, seven reptesentatives of
government ageacies and seven from private organizations.
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CHALMERS W, SHERWIN, Task Group Chalrman

Office of Science and Techaology
Washington, D.C.
Members Representing Federal Agencles  Members Representing Private
Burton W, Adkinson Organizattons
National Science Foundation Dule B. Baker
Washington, D.C, Chemical Abstracts Service
Columbus, Ohlo
Walter C. Christensen
Depariment of Defense George W, Brown
Washington, D.C. University of California, Irvine
Irvine, California
Ruth Davis (Alternate, Thomas Keenan, EDUOOM)
Depaitment of Health, Education, and
Welfare Henry Clauser
Washington, D.C. Reinhold Publishing Corporation
New Yotk, New York
Melvin Day
Nutional Aeronautics and Space 1. C. R. Licklider (sato0OM)
Administration Massachusetts Institate of Technology
Washington, D.C. Cambdridge, Massachusetis
Charles Gelz Jerrold Orne
(Subsequently replaced by University of North Carolina
Lawrence Killion) Chapel Hill, North Carolina
Atomic Energy Commission
Washington, D.C. Howard Tompkins
Iastitute of Electrical and Electronics
Herbert R. J, Groxh Engineens
Department of Commetce New York, New Yotk
Washington, D.C.
John W. Tukey (satcoMm)
John Q. Loreaz Princeton Untrersity
Lidbtary of Congress Princeton, New Jersey
Washington, D.C.

SATCOM was tequested to identify and suppott the seven nonfederal
members as well as two full-time professional staff; cosat1 advised on
the selection of the federal members, and they and two full-time staft
were supported by the ost.

he Task Group's principal objectives were to define and recommend
for adoption a minimal set of basic standards, a minimal set of standard
codes, and one or moce compatible formats fot the iaterchacge of
machine-language representations of bibliographic descriptions. 1n addi-
tion, it was to recommend appropfiate organizational arrangements to
increase the usefulness of these recommended standards and to assist in
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their future development. A third objective was to identify key problems
and suggest a program to develop solutions. The group was successful
in {dentifying a limited set of common codes and standards needed as
a basis for the more efficient sharing of machine-readable bibliographic
information between data files, and it recommended augmentation of
the United States of America Standards Institute (usast) Committee
on Library Work, Documentation, and Related Publishing Practices
(239) to provide general supervision of the interchange of bibliographic
records and to formulate additional needed standards. Rather than
selecting a standard format structure from several candidates, the Task
Group suggested that this responsibility could be better handled by the
usast Committee Z39. The definition of a minimal set of common data
elements was recognized as requiring much additional study and was
described in the Task Group's final report 14 as an “important organiza-
tional and intellectual challeuge to the bibliographic community.”

The revords of satcoM’s Task Group activities and minutes of its
meetings were made as complete and informative as possible to provide
useful background material and perspective for any future efforts of
like character in this area. This material gives a detailed description of
SATOOM's work and complements and supplemeats the content of the
final report. :

A. EVOLUTION OF THE SATCOM REPORT

As the main lines of sarcoM thought and effort developed in relation
to its three principal objectives, the Committee organized into seven Area
Review Groups, which functioned as working panels in the following
subject areas: (8) advanced concepts in the transfer of informatisn; (b)
primary communications; (c) secondary information services; (d) re-
search libraties; (¢) copyright issues; (f) standardization and cohetence;
and (g) review literature. These various Atea Review Groups fssued
working papets describing the results of theit studies and recommending
needed policies and action. Theie ¢flotts, which wete teviewed by the
Consulting Correspondents at the November 1967 conference, marked
estly steps in the evolution of the Committee's final report.

The scope and otganization of this report became mote clearly de-
fined during a week-long writing session held in July 1968, As the repoct
took shape, drafts were circulated to saTcoM members and to the
Consulting Correspondents thtoughout the fall and wintet of 1968 for
additions, suggestions, and criticism; meetings beld duting this interval
also focused largely upon its modification and revision.

y
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The report preseats the findings of sATcOM'’s three-year survey of
scientific-and-technical-communication activities and the conclusions
and recommendations engendered not only by its studies but by interac-
tion with represeatatives of scientific-and-technical-communication ac-
tivities of both governmental and private organizations. Active involve-
ment, through its Task Group responsibilities, in certaln major problem
areas also influenced the development of the final report. In addition, the
NAs Committee on Science and Public Policy and the NAE Committee
on Public Engincering Policy, as well as members of the Councils of the
two Academies, reviewed drafts of the report and made valuable inputs
to ft.
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Consulting Correspondents of the

Committee on

Scientific and Technical Communication

Philip H. Abelson
Camnegle lnstitution of Washingtoa
Washington, D.C.

George Aleny

Physics Department
Ford Motor Company
Dearborn, Michigan

D. Murray Angevine

Department of Pathology

University of Wisconsin Medical School
Madison, Wisconsin

Pauline Atberton, Associate Professor
Schoo! of Library Science

Syracuse University

Syracuse, New York

1sasc L. Averbach, President
Averbach Corporation
Philadelphls, Peansylvania

Dale B. Baker, Directot
Chemical Abstracts Service
The Ohio State University
Columbas, Ohlo

Robert C. Bartlett, President
The Commetce Clearingbouse, Inc.
Chikago, Tinots

Charles K. Bauver, Manager

Scientific and Technical Information
Department

Lockheed-Georgia Company

Marielta, Georgla

Haery Baum, Director
Te .hnlcal Meetings Information
Service

Newtoa Centre, Massachusetts

Joseph Becker, EDUCOM
National Library of Medicioe
Bethesda, Mary'and

Wilson J. Bentley, Head

Schoo! of Industrial Engineering and
Management

Oklahoma State Univenity

Stillwater, Oklabome

Dotothy L. Bernstein
Department of Mathematics
Goucher College

Towson, Maryland

Lucien M. Biberman
Institute fot Defense Analyses
Atington, Virginia

Ralph P. Boas

Department of Mathematics
Notthwestern Univensity
Evanston, filinofs
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Henry M, Boettinger

Asslstant Comptroller

American Telephone and Telegraph
New York, New York

Charles P, Bourne
Information General Corporation
Palo Alto, Qalifornia

Everett H. Brenner, Manager
Central A & I Service
American Petroleum Institute
New York, New York

Sanbora C. Brown

Research Laboratory of Electronice
Massachusetts Institute of Technology
Cambridge, Massachusetts

W. H. Browne
Battelle Memorial Institute
Columbus, Ohjo

Vernon Bryson

Institute of Microbiology
Rutgers Univetsity

New Brunswick, New Jersey

Lawrence F. Buckland, President

Inforonics, 1nc.
Maynanrd, Massachusetts

Margaret Buser, Mathematiclan
Argonne National Laboratory
Argonne, Illinols

Melvin Calvin

Laboratory of Chemical Biodynamics
University of Californla

Betkeley, Quiifornia

Waltee M. Carlson
M Corporation
Armont, New York

Lavnot P. Carter

Seajor Vice President

Systemn Development Cotporation
Santa Monica, California
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William F, Caveness

National Institute of Neurological
Diseases and Blindaess

National Institutes of Mealth

Bethesda, Maryland

‘Thomas E. Caywood, Editor
OPERATIONS RESEARCH
Caywood-Schiller, Associates
Chicago, Ulrnols

Grosvenor Chapman, Fala
Chapman & Miller
Washington, D.C,

Yeroer W, Clapp
Council on Library Resources, Ine,
Washington, D.C,

Nathan Coha
Leeds & Northrup Company
Philadelphia, Peansylvania

Earl M, Coleman, President
Plenum Publishing Corporation
New York, New York

Philip B, Converse

Survey Research Center
Institote for Social Research
The University of Michigan
Ann Arbor, Michigan

Daniel 1, Cooper
International Science & Technology
New York, New York

R. B. Couch

Di.ector of Engin-ering

General Dynamic, Quincy Division
Quincy, Massachuelts

Paul N, Ciaig

Research and Development Division
Smith, Kline & French Laconatories
Philadelphis, Peansytvania

Paul Cross

Vice President for Research
Curnegie-Melloa University
Pittsburgh, Pennsyivania
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Carlos A, Quadn

Research and Technology Division
System Development Corporation
Santa Monica, California

B. B. David, Jr.

Executive Director, Research
Communications Systems Division
Bell Telephone Laboratories, In¢.
Murray Hill, New Jersey

Lee C. Delghtlon
Chalrman of the Board
The Macmillan Company
New York, New York

Wiltiam 8. Dix, Librarian
Princeton University Library
Princeton, New Jersey

John T. Edsall

The Biological Laboratories
Harvard University
Cambridge, Massachusetts

Lewis L. Engl

Depaitment of Biological Chemistry
Harvard Medical School

Boston, Massachusetis

R. M. Fano

Project Mac

Massachusetts Institute of Technology
Cambridge, Massachusetts

David H. Fat, Directoe
Eagineering Consulting
Westinghouse Electric Corporation
Pittshurgh, Pennsylvania

Donald Q. Fink, General Manager

Institute of Electricat and Electronics
Engineers. Inc.

New York, New York

Carolyn M. Fhanagan, General
Manager

Engineering Index, Inc.

New Yotk, New York

Merrill M. Flood

Research & Technical Division
System Development Corporation
Santa Monica, California

Linton Freeman
Department of Sociology
University of Pittsburgh
Pittsburgh, Pennsylvania

Herman Fussler, Director
University of Chicago Library
Chicago, Iitinols

Anthut B, Gandner, Director
Compusition Information Services
Los Angeles, California

Eugene Garfield, President
Institute for Scientific Information
Philadelphia, Pennsylvania

W. L. Garrison, Director
Ceater for Urban Studies
Ualversity of llinols
Chicapo, Minois

W. D. Garvey

Ceater for Research ia Sclentific
Commuaication

The Johns Hopkins University

Baliimore, Maryland

). 1. Gillin

Director of Systems
Westera Union

New York, New York

Wiltiam W. L. Glean

Depariment of Surgery

Yale Unlversity School of Medicine
New Haven, Connecticut

Bermard C. Glueck, Jr.
Director of Research,
Institute of Living
Hartford, Connecticut

Ward H. Goodenough

Department of Anthropology
University of Peansylvania
Philadelphia, Pennsylvania
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Robert E. Gordon, Head
Depariment of Biology
Notre Dame University
Notre Dame, Indiana

€ T Goin

T'a¢ Moore School of Electrical
Engineering

University of Pennsylvania

Philadelphia, Pennsylvania

Dwight Grey
American Institute of Physlcs
Washington, D.C.

B. C. Griflith

Project on Scientific Information
Exchange in Psychology

American Psychological Association

Washington, D.C.

Eri¢ N, Grubinger
Honeywxll, In¢.
Wellesley Hills, Massachuselts

Victor E. Hall, Principal
Brain Information Service
Center for the Health Sclences
Uaiversity of California

1.3 Angeles, California

Milton Har1is, Chairman of the Board
American Chemical Soclety
Washington, D.C.

William 1. Harsis, Jr., Assistant to
Vice President

Battelle Memorial Institute

Washington, D.C.

Robert A. Harte

American Society of Biological
Chemists

Bethesda, Maryland

Robert M. Hayes, Director
Institute for Library Restarch
University of California

Los Angeles, Culifornia
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David G. Hays
The raxp Corporation
Santa Monica, California

Leland C, Hendershot, Editor

Journal of the American Dental
Assoctation

Chicago, lllinols

Herman M. Henkle
Executive Director
John Cretar Library
Chicago, llinols

Saul sernet, President
Herner and Company
Washington, D.C.

DonaM J. Hillman, Directot

Center for the Information Sciences
Lehigh University

Bethlehem, Pennsylvania

5 L. Hodges, It
Department of Statistics
Statistical Ladoratory
University of California
Be. keley, California

Bart E. Holm, Managet
Development Section

fnformation Systems Division

E. 1. du Pont de Nemours & Co,, Ine.
Wilmington, Delaware

Matjotie Hyslop, Director
Metals Information
Americaa Society for Metals
Metals Park, Ohio

Eugene B. Jackson, Directot

Infotmation Retrieval and Libeary
Senvice

M Cotporation

Armonk, New York

W, 1. Jameson, J1t.

Society for Industial and Applied
Mathematics

Coltins Radio Company

Cedat Rapids, lowa
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Stephen Jubasz, Editor
Applied Mechanics Reviews
Southwest Research Institute
San Antonio, Texas

Stella Keenan, Executive Secrelary

National Federation of Scleace
Abstracting and Indexing Services

Philadelphia, Pennsylvania

Allen Kent, Director

The Knowledge Availability
Sys‘ems Center

University of Pittsburgh

Pittsburgh, Pennsylvania

Rickard L. Kenyon, Director of
Publications

American Chemical Society

Washington, D.C.

M. M, Kessler

Technical Information Program

Massachuselts Institute of
Technology

Cumb:idge, Massachusetts

Donaid West King

College of Physicians and Surgeons
Columbia Presbyterian Hospital
New York, New York

Wiiliam T. Knozx, Vice President
McGraw-Rill, Inc,
New Yok, New Yotk

H. William Xoch, Directot
American Institute of Physics
New York, New York

Joseph H. Kuney, Direstor
Pubiications Research
American Chemical Society
Washington, D.C.

Baldwin G. Lamsos, Directot of
Hospitals and Qlinkes

The Center for the Health Sciences

University of California

Los Angeles, California

T. Lauritsen

W, K, Kellogg Radiation Laboratory
California Institute of Technology
Pasadena, California

Amold Lazarow, Head
Depariment of Anatomy
Medical School
University of Minnesota
Minneapolis, Mintesota

William J. LeVeque, Chalrman
Department of Mathematics
‘The University of Michigan
Ann Arbor, Michigan

Walter B. Lobo, President
United Engineering Trustees, Inc.
New York, New York

John Lyman

Professot of Oceanography

The Univensity of North Carolina
Chapel Rill, North Carolina

Stephen A. McCarthy

Executive Director

Association of Research Libraries
Washington, D.C.

W. D. McElroy, Chairman
Department of Biology
Mergenthaler Laboratory

‘The Johns Hopkins Uaiversity
Baltiraore, Maryland

Douglas McHenty
Wiss, Janney, Elstner & Assoclates
NotthbrooY. I1linots

Blaine C. McKuskk

Centrat Research Department
Du Pont Experimental Station
Wilmington, Delaware

Edwin Mansfield

Department of Economics
Univetsity of Peansylvania
Fhiladelpbia, Pennsylvania
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Oscar T. Marzke, Vice President
Fundamental Research

U.S. Steel Corponation
Pittsburgh, Pennsylvania

Herbert Mena2el
Department of Sociology
New York Univenity
New York, New Yotk

Eugene Miller, President
Documeatstion Incorporated
Bethesda, Maryland

Foster B. Mohrhardt

Program Officer

Council on Library Resources, Inc,
Washiagion, D.C.

Frank W. Moore

Executive Director

Human Relations Area Files
New Haven, Coanecticut

George E. Nicholson, 1., Chalrman
Depatiment of Statistics

University of North Carolina
Chapel Hill, North Carolina

R. H. O'Brien, President

Visual Search Microfilm File
Information Handling Services, Inc,
Denver Technological Cenler
Englewood, Colorado

Francis C, Oglesdy
Applied Logic Corporation
Princeton, New Jersey

Richard H. Ort, Director

Institute for Lhe Advancement of
Medica) Communication

Philadelphis, Pennsylvania

Carl F. 1. Overhage

Project INTREX

Massachusetts Institote of Technology
Cambtidge, Massachusetts
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Phyllis Parking, Director

BioSciences Information Service
of Biological Abstracts

Philadelphia, Pennsylvania

Ralph Phelps, Director (Retired}
Engineering Societies Library
New York, New York

1thiel de Sola Pool

Center for International Studies
Massachuselts Institute of Technology
Cambreidge, Massachusetts

Dixy Lee Ray, Director
Pacific Science Center Foundation
Seattle, Washington

Alan M, Rees

School of Library Science
Case-Western Reserve University
Cleveland, Ohio

Malcolm Rigdy, Editor
Meteorologicel Abstracts
Washington, D.C.

John T. Rouse
Mobdil Oil Corponaticn
Houston, Texas

Melville J. Ruggles
Council on Library Resoturces, Inc.
Washington, D.C.

Richard Ruggles, Secretary
The Econometric Soclety
New Haven, Connecticut

Ssul B. Saila, Director
Marine Experiment Station
University of Rhode 1sland
Kingston, Rhode Island

Gerard Salton

Depariment of Computer Science
Comell University

Ithata, New York
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Robert Saunders

Dean of Engineering
University of California
Irvine, California

John Sayer, Consultant
Information Management Systems
Boxford, Massachusetts

Loufse Schultz

BioSciences Information Setrvice of
Biological Abstracts

Philadelphia, Pennsylvanla

C. Gardper Shaw, Chalrman
Depariment of Plant Pathology
Washington State University
Pullman, Washington

Murray J. Shear

Office of the Director
Nationa] Cancer Institute
National Institutes of Health
Berhesda, Maryland

Chalmers W, $:+rwin
Gulf General Atomic Corpotation
Sm Dk'op Qﬁfomh

Charles W. Shilling, Director
Biologica] Sciences Communication

Project
Washington, D.C.

Joseph C. Shipman, Director
Linda Mall Lideary
Kansas City, Missouri

Phitip Siegmann

Prychological Abstracts

American Psychological Association
Washington, D.C.

Brian J. Skinoer
Department of Geology
Yale University

Nex Haven, Coadecticut

Foster D. Smith, Jr,

Director of Science Information
American Geological Institute
Washington, D.C.

Robzrt B, Smith

Research Laboratories
Eastman Kodak Company
Rochester, New York

Frank Y, Speight, Director
Information Program
Engineers Joint Council
New Yotk, New York

H. S. Spiwak
F. W. Dodge Company
New York, New York

David Staiger, Manager
Publications Division
Sociery of Automotive Engineers, Inc.

New York, New York

B. R, Stanerwon

Executive Secretary
American Chemical Society
Washington, D.C,

Chaurcy Start

Dean of Enginetring
University of California
Lo. Angeles, California

Matthais Stelly

Executive Secretary

American Sociely of Agronomy
Madison, Wisconsin

C. Q. Steveason, Manager
Technical Information
Battelle Memorial Institute
Richland, Washington

Philip J. Stone

Center for Advanced Sindies in the
Behavioral Sciences

Stanford University

Stanford, California



Fred A. Tate

Assistant Director
Chemical Abstracts Service
The Ohio State University
Columbus, Ohio

Charles L. Thomas
Sun Qil Company
Marcus Hook, Pennsylvania

Howard E. Tompkins
Institute of Electrical and

Electronics Engineers, Inc.
New York, New York

Y. S. Touloukian, Director

Thermophysical Properties Research
Center

Purdue University

West Lafayette, Indiana

J. B, Traub, Supervisor

Numerical Matheinatics Research
Group

Bell Telephone Laboratories, Inc.

Murray Hill, Nevw Jersey

Jack R. Van Lopik
Science Services Division
Texas Instrumenis, tnc.
Dallas, Texas

P. A, Van Melle, Editor (Retired)
Geophysics
Houston, Texas

M. E. Van Valkenburg

School of Engineering and Applied
Science

Princeton University

Princeton, New Jersey

Maurice B. Visscher
Department of Physiology
University of Minnesota
Minneapolis, Minnesota

Melvin J. Voigt

University Librarian

University of California, San Diego
La Jolla, California
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Frederick H. Wagman, Director
University Library

The University of Michigan
Ann Arbor, Michigan

Gordon L. Walker

Executive Director

American Mathematical Society
Providence, Rhode Island

Eugene Wall, President
LEX-INO
Rockville, Maryland

Willis H. Ware, Head
Computer Science Department
‘The rRaND Corporation

Santa Monica, California

B. H. Weil
Esso Research and Engineering

Company
Linden, New Jersey

Walter S, White

Geological Division

U.S. Geologicai Survey
Agriculture Research Ceater
Beltsville, Maryland

C. K. Whitehair
Department of Pathology
Michigan State University
East Lansing, Michigan

F. Karl Willenbrock

State Univarsity of New York
at Buffalo

Buffalo, New York

Gordon Williams, Director
The Center for Research Libraries
Chicago, Illinoss

Paul T. Wilson

Information Processing Project
American Psychiatric Association
Washingion, D.C.
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Hugh Winn, Manager

Engineering Materials & Processes
Information Service

General Electric Company

Schenectady, New York

Hugh C, Wolfe, Director
Office of Publications
American Institute of Physics
New York, New York

Dael Wolfle

Anierican Association for the
Advancement of Science

Washington, D.C

Danlel Zelinsky

Departraent of Mathematics
Northwestern University
Evanston, Hlinois

Tibor Zoltai, Chairman

Department of Geology and Geophysics
University of Minnesota

Minneapolis, Minnesota
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APPENDIX

A Guide to the Content of Specific
Recommendations

RECOMMENDATIONS ON *PLANNING, COORDINATION, AND
LEADERSHIP AT THE NATIONAL LEVEL" (CuArter 3, SECTION A)

Al

A2

A3

A4

AS

A6

A7

A8

A9

Proposes the creation of a Joint Commission on Scientific and Tech-
nical Communication, responsible t¢ the Councils of the NAS-NAE,
to stimulate greater effort toward coordination among private orga-
nizations and facilitate their interaction with the government,

Outlines a philosophy of shared responsibility among government
and private organizations for the effective communication of scientific
and technical informaticn and emphasizes reliance on the private
sector.

Advocates (a) the management of public information programs by
appropriate societies, federations of societies, or commercial orgari.
zations; and (b) a policy directing the use of appropriate privately
operated services in mission-oriented government information pro-
grams.

Advocates increasing the scope of the 1961 paga-charge policy state-
ment to include the processing of information for access, consolida-
tion, and special use.

Urges the assignment of high priority in new mission-oriented govern-
ment programs (particularly those dealing with major social problems)
to the development of the required information systems,

Encourages managers of scientific and technical society information
programs to develop arrangements for the international exchange of
information.

Urges government assistance and support of society efforts to achieve
international cooperative agreements relative to scientific and tech-
nical communication.

Suggests early attention in international cooperative research pro-
grams to the developinent of means of handling the typically large
quantities of data and information generated.

Urges the inclusion of representatives of relevant nongovernment in-
formation activities in U.S. delegations to internationally managed
information endeavors,
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PAGE

22

27

28

30
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33

34

34
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PAGE
A10 Endorses legislative action for the creation of a special statutory com-
mission to study copyright problems (not the Commission proposed
in Recommendation A1). 35
All Proposes the creation of a working group to maintain awareness of
relevant developments in standardization and convertibility, 37

RECOMMENDATIONS ON “CUNSOLIDATION AND REPROCESSING—
SERVICES FOR THE USER" (CHAPTER 3, SECTION B)

PAGE

Bl Urges greater effort by societies to meet the need for critical re-
views and data compilations and to foster their efficient use. 41

B2 Advocates the allocation of funds for review and compilation efforts
by sponsors of research ar.d development, 41

B3 Points out the necessity of sifting, consolidating, and evaluating the
output of major, large-scale, long-term programs of research and
developn:ent. 42

B4 Suggests that the propoced Joint Commission on Scientific and Tech-
nical Communication identify the necessary steps to assure ready
and effective access to reviews. 42

BS Urges societies to allocate greater effort to fulnllment of the infor-
mation needs of the practitioner—provision of access ar.d awareness
services for practice-oriented literature and materials, and of applica-
tions-oriented reviews and state-of-the-art surveys: identification of
existing data resources and of unmet needs for such resources; and
allocation of increased effort t> meeting practitioners’ needs for con-

tinuing education. 44
B6 Directs societies to encourage the organization of subdisciplinary
groups with common informatioa needs (need groups). 45
B7 Advocates support of the development of need-group services by a
variety of sponsors. 47
B8 Suggests a mechanism for facilitating the design and operation of
nezd-group services. 47
B9 Assigns responsibility to the proposed Commission for aiding in the
development of need-group services. 47

L'10 Emphasizes the importance of arrangements which provide a suffi-
cient contribution toward the input costs of basic abstracting and in-
dexing services by sponsors of research and development to permit
the operators of such services to make the products available for

reprocessing at roughly output (distribution and runoff) costs. 48
B1i Emphasizes the responsibility of abstiracting services {o stimulate

reprocessing uf their products. 49
B12 Indicates the responsibility of societies for assuring reprocessing of

access information. 49
B13 Suggests a possible means of exploring the problem of guiding users

to the indexing and abstracting services appropriate to their needs. 50
B14 Assigns responsibility to the proposed Commission for exploring ways

of fostering the use of information analysis centers. 51
B15 Emphasizes the importance of continvous and systematic performance

evaluation in the operation of information programs. 51
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A Guide to the Content of Specific Recommendations

Urges recognition of marketing as an essential part of the dissemina-
tion process,

RECOMMENDATIONS ON “THE CLASSICAL SERVICES"
(CHAPTER 3, SECTION C)

Cl

C3
C4

Cs

Cé

C3

C10

Cut

C12

C13

Cl4

C1s

Urges federal agencies to recognize their responsibility to fund the
literature-access services needed to ensure utilization of the work that
they sponsor, with greater reliance on the sclendfic and technical so-
cieties and for-profit organizations.

Emphasizes the responsibilities of societics in the provision of basic
abstracting and indexing services.

Advocates a policy requiring author-prepared documentation units to
accompany material submitted for primary publication.

Suggests a mechanism for the development of guidelines for the
required documentation unit.

Encourages means of supporting library services that will afford the
option of extra service at extra cost and encourage the development
of innovative procedures and services.

Emphasizes the importance of training students in the operational
analysis of library functions and of educating users to employ the
existing array of library and information services to advantage,
Points to the pressing need for systematic analysis of the economic
aspects of formal publicati~nrs as a basis for the development of
flexible and feasible funding and pricing policies.

Advocates the continued honoring of page charges by sponsors of
research and development.

Urges publishers to make systematic efforts to improve the quality
and timeliness of formal publications,

Suggests that societies experiment with publication of short-lag, brief-
reports journals and with so-called superjournals (which reprint the
most outstanding papers in a selected field).

Indicates the responsibility of societies to publish the “who, what,
where” type of information that facilitates informal interpersonal
communication,

Suggests increased experimentation with various systems for the selec-
tive dissemination of information.

Urges operators of small publication programs to explore arrange-
ments for merging their production &ctivities to take advantage of the
economies of scale implicit in new technological methods,
Suggests that societies subject semiformal communications to biblio-
graphic control, insofar as is practicable, and control distritution to
the extent necessary to assure the continued strength of primary
journals.

Advocates the development of an FcsT policy differentiating periodic
obligatory t~chnical reports from those with substantive content and
the adoption of uniform documentation practices in regard to the
latter.
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52

PAGE

56
57
57

58

61

61

65
66

68

69

69

70

71

71

73
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i PAGE

; C16 Urges meeting sponsors to explore means of enhancing the effective-

: ness of such gatherings. 74
RECOMMENDATIONS ON “PERSONAL INFORMATION
COMMUNICATION" (CHAPTER 3, SecTioN D)

PAGE

! D1 Advocates the provision of adequate time and facilities for informal

; interpersonal communication at scientific and technical meetings, 77

! D2 Urges sabbatical and leave policies which facililate visits to other

{nstitutions by stoff members apt to benefit from such opportunities for
interaction. 77

RECOMMENDATIONS ON “STUDIES, RESEARCH, AND EXPERIMENTS"
(CHAPTER 3, SEC110N E)
PAGE
El Suggests that cosati and the proposed Commission stimulate appro-
priate organizations to undertake comprehensive analyses of and
experiments on ths functioning of various components of the scien-
{ific-and-technical-communication neiwork and of the over-all com-
munication complex, 7
E2 U:ges a particular effort to devise measures of the value of various
attributes or combinations of attributes of information services. 80
E3 Advocates study of the costs of different methods of storage and
transmission of information. 30
E4 Points to the need for comparisons of machine-aided indexing with
wholly human indexing. 3]
ES Suggests continued experimentation in the design and use of effec-
tive combinations of machine and human functions in information
retricval, 81
E6 Suggests thit the NsF fund experiments involving single-interest-area
files and evolutionary indexing. 82
E7 Points to the responsibility of scientific and technical societies to
ensure the participation of competent scientists, engineers, and prac-
titioners in the guidance and evaluation of experiments with innova-
i tive information-handling procedures. 82
‘ E8 Urges the cooperation of the NsF and other federal agencies in efforts
: to develop and evaluate anguages for describing the formals of files. 83
: E9 Suggests that the NsF support libraries and other appropriate orga-
: rdzations in efforts to develop agreed-upon canonical forms for each
widely used bibliographic documentary element. 84
E10 Suggests that the federal government establish a single group to plan a
unified program of large-scale critical experiments (typically iavolv-
: i-g edvanced technulogies and large populations) in scientific and
| technical communication and to guide and support contractors in
the conduct of these experiments, 85
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Abbreviations Used

ACS
ADL

AEC
Aol

Archs
ALPAC
AMS
APA

AP)

ARPA
ASts

ASMB

BASKC

3088
BIA

(e T1.]
o

oy
CroMs

American Chemical Society
American Documentation lastituts
(now American Soclely for Information Sclence)
Atomic Eoergy Commission
American Geological Institute
American Institute of Aeronautics and Astronautics
American Institute of Chemical Enginecrs
Ametican Institute of Physics
American lron »22 Steel Institute
Automatic Langvage Processing Advisory Committee
American Matbeatical Society
Ametican Psycholopical Association
American Pelroletm Institute
Association of Research Libraries
Advanced Research Projects Ageecy
American Society for Information Science
(formerly Amcrican Documentation Institute)
American Soclety of Mechanical Engineers

Biological Abstrects

Biological Abstracts Subjects In Context
Books-Coming-into-Print Program

BioSclences Information Service of Biological Abstracts, Inc.
Basic Journal Abstracts

Chemical Abstracts

Chemical Abstracts Service

Chemical-Biologicel Activitles

Information Sciences, Inc.—Subsidiary of Crowell, Collier and
Macmillan, Ine.

Clearinghouse for Feders! Scientific and Technical Information

Central Intelligence Agency

Committee to Investigate Copyright Problems, Ine.

Council of International Organizations in the Medical Sclences

NN
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CtR
CODATA
COMPENDEX
COSATI
COSPAR
cospUP
CRT

EDUCOM
EDUNET

ALY

EM
EMPIS
ERIC
ESRO
ETC
EURATOM

FUA

GE
GPO
GSA

HEW

LV}
e
sy
M
) 1

sy
1ICSU AB
IEE
143

FEEEE

Council on Library Resources, Inc,

Committee on Data for Science and Technology (icsu)
Computerized Engineering Index

Committee on Scientific and Technical Information (Fcst)
Committee on Space Research (icsu)

Committee 0n Science and Public Policy fNas)

cathode ray tube

Chemical Titles

Defense Decumentation Center
German Electron Synchrotron
Department of Commerce
Department of Defense

Interuaiversity Communications Council

Fducational Information Network

Electrical and FElectronics Abstracts

Engineers Joint Council

Ercerpta Medica

Eagineering Materials and Processes Information Service
Educational Resources Information Center

European Space Research Organization

European Translation Center

European Atomic Energy Community

Feden! Counxil for Sclence and Technology
Food and Drug Administration
International Federation for Documentation

Genenl Electric
U.S. Government Printing Office
Geosciences Abstracts

Department of Health, Education, and Welfare

International Aetospace Abstroacts
Information Analysis Center
International Years of the Active Sun
Intemnationai Business Machines
International Biological Program

Index Chemicus

Toternational Council of Scientific Unions

International Council of Scientific Unions—Abstracting Board

Institution of Electrical Enginecrs

Institote of Electrical and Electronics Engineers
Information Exchange Qroup

Information for Industry, Inec.

International Fedention of Information Processing
International Geophysical Year

Internstional Hydrolozical Decade

Index Medicus
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M Press International Microfilms Press

M1 Information Management, Inc.

MP Interface Maintenance Processor

INIS International Nuclear Information System

INTREX Information Transfer Experiment

sy Interaational Year of the Quiet Sun

{31 Institute for Scientific Information

1SnIM (Task Group for) Interchange of Scientific and Technical Informa.

tion in Machine Language

110 Joint Agreement Group
JPRS Joint Publications Research Service
KWAC Keyword and Context
XWIC Keyword in Context
KWoe Keyword out of Coitext
LC Library of Congress
‘ LEX poD Project {0 Provide a Defense-wide Technical Thesaurus
MAC Multiple Access Computer Project
MARC Machine Readable Cataloging Project
MEOLARS Medical Literature and Analys:s Retrieval System
MesH Medical Subject Headings
HAB National Academy of Engineering
NAS National Academy of Sciences
NASA National Aeronautics and Space Administration
NAL National Agricultrrat Library
\ NBS National Bureau or Standards (pocC)
NDEA National Defense Education Act
NELINET New England Library Information Network
NESALS National Federation of Science Abstracting and Indexing Senvices
. NH National Institutes of Health (new)
> NIMH National Institute of Meata) Health
LM National Lidbrary of Medicine
NPAC National Program for Acquisition and Cataloging
35 1 National Research Counil
' NSA Nuclear Scierce Abstrocts
1 NSP National Scierice Foundation
NSRDY National Standard Refereace Data System
ot Office of Education (HEW)
OECL Organization of Economic Cooperation and Development
/ oNR Office of Naval Research
: oA Optical Society of America
' o818 Office of Science Information Service (<sF)
$ oD Officr of Statdard Reference Data (boc)

ost Office of Science and Technology

ST’
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PA

ras
208T-J
POST-P
PRAC

TAPH]

Physics Abstrocts

Public Health Service (W)

Polymer Science and Technology—Josurnals
Polymer Science and Technology—~Patents
President’s Sclence Advisory Committee

Committee on Sclentific and Technical Communication (NAS-NAS)
Selective Current Aerospace Notlces

System Development Corporation

Selective Disseminstion of information

Special Libraries Assoclation

Stanford Linear Acceleraior Ceates

Stanford Physics Information Retrieval System

Scientific and Technical Aerospace Reports

Sclentific and Technical 1aformation Facility (NAsA)

Technlcol Abstracts Bulleiin

Technical Association of the Pulp and Paper Industry
Technical Information Project

Translations Registes~Index

Universal Decimal Classinestion

Upper Mantle Project

Uasited Natjons

United Nations Edacational, Sclentific, and Cultural Organization
Special project, City Univensity of New York

Unlted States of America Standards Institote

Unlred States Governmert Research and Development Reports
Uhnited States Geological Survey

Woeld Magnetic Survey




