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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



ey

ot TN e

. etn *

R oimy

g

Summary of satcoM’s Thinking and Recommendations 9

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




24 SCIENTIFIC AND TECHNICAL COMMUNICATION

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,
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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.”




44 SCIENTIFIC AND TECHNICAL COMMUNICATION

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
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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:




The Recommendations Discussed 55

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
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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 inten