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FOREWORD

This report is the result of the activities of a Task Force
composed of six individuals who have intensively studied the
scientific and technological information (STIUFO) activities oper-
ating within the Federal Government. The Task Force was estab-
lished by Dr. J. B. Wiesner, Special Assistant to the President
for Science and Technology, for the purpose of making a detailed
study of STINFO problems in connection with the conduct of the
Government's R&D programs. The mission of the Task Force was set
forth in Dr. Wiesner's letter establishing the groups

The proper organization and coordination of
the various me'intific and technical informa-
tion activities of the Federal Guvernmant so
that they best serve the needs of different
management levels is of critical importance
to the efficient and effective prosecution of
the Government's expanding research and develop-
ment programs. I hope, thruugh LhI8 task force,
to develop a more comprehenslve understanding of
the scientific and technical information needs
for the conduct of those programs, to assess the
strengths and weaknesses of existing and planned
scientific and technical Information activities,
and to determine whether there is a need for
improved procedures and organization for the
handling of scientific and technical information.

The members of the Task Force have approached these objectives
byt (1) studying the existing STINFO ,ct- Ices )perated by the
various Federal agencies, (2) assessing r..e types of scientific,
technological and resource information n -3ded for the management
of the Federal R&D effort, (3) identifying those elements of the
information flow process which are faruty, weak or absent in the
existing information services, and (4) recommending a plan to
embody the necessary operating and coordinating functions to fill
adequately management's needs.

The first part of this report discusses the urgency of
scientific and technologliclI problems the Government is now
facingthe nature of the iformation needed by scientists,
technologists and administ vators of R&!), and the basic approach

!
I



employed by the Task Force in its study. It is followed by an
examination of the existing situation, recommended improvement,
and suggestions for organizational changes to implement these
improvements. Also included is a plen for an orderly transition
from the existing situation to the recommended one, based on a
suggested organizational structure of the STINFO system. Prob-
lems associated with restrictions on the flow of information arc
also discussed briefly. Reference material and a bibliography I
are included in appendices.

The Tauk Force gratefully acknowledges the assistance
rendered by the National Science Foundation in providing office
space, secretarial assi•tance and library services. Miss Fern
Bartols and Mrs. Betty Portner of NSF deserve spe'cifio mention
for their efficient secretsrial services and asrqio-itance.

Members of the Task Fo'-e wish tV thank their respectlve
organizations for granting the time nocemary fox the study but [
Lnust -vnph1'q1z- t~hni ite v1,-w,, prp,94n1.pI iii thiq ri~ipnrf. AkrA hs
of the members and do not necessarily reflect attitudes of their
organizations. The interoot, otimulatinn and Odvi.n reeneved
Crnm Mr. David Z. Peockler, Dr. David Z. Roblnsom and Dr. Edward
Wonk of Dr. Wiesnor"o staff, end from Lhu President's Suiunce
Advisory Conmittee Panel on Problems ',Žf Soientific Informution
under the Chairmanship of Dr. A. M. Weinburg, are acknowledged I
with thanks.

The Task Force has made a conscientious effort to consult
with responsible individuals in the variuw; Government and quasi- I
Governmont agencies connected with STlNFU activities, included
w_,ý individuals responsible for oporating information aervices
as well as representatives of technical management. We would
like to acknowledge their contributions to our understanding of
the various functions and problems, but hasten to relieve them
of responsibility for our conclusions.

U. S. Department of Agriculture Library
Mr. Fo. ter K. Mnhrhtrdt.

Atomic Energy Commission
Dr. D. K. Stevens
Mr. Morrill Whitmani
Mr. Edward J. }3rununkant
Mr. Richard M. Berg i
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Mr. Williim 1. Addison

Department of Health, Education and Welfare
National Institutes of Health
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CHAPTR Is THE PROBLEM

In describing the growth(? science in his book, Science
Since Babylon, do Solla Price pointo outt

... the growth of science is something very
much more active, much vaster in its problems,
than any other sort of growth happening in the
world today. For ono thing, it has been going
on for a longer time and more steadily than
most other things. More important, it is grow-
ing more rapidly than tunything elso. All other
things in population, economics, non-scientific
culture, are growing so as to doubl.e In roughly
every human gonersation of say thirty to fiftyyeara. Science in America is growing so as to

double in only ton years -- it multiplius by
eight in oach aucccolvc doubling: 'f all nnr-
scientific things in our civilizat!on.

As rapid as hats Won the growth of ocianco and technology5the involvement of the Fodoral Uovorniliont in that activity has
gro" even more rapidly. Prior to 1940, the direct investment
of the Federal Governmeont in R&D was modest, the bulk of support
deriving from private sources. In 1962, twenty-two years later,
Federal expenditures in support of 1&D exceed ton percent of the
Government budget and account fur iouro thpin two-chirdn of all
R&D funds in the United Statea. Thin item, budgotod for $100
million in 1940, has grown to an oesimated. $12 billion for
fiscal year 1963 -- a hundred-fold inercaso in a little over
twenty years. This growth of Federul support has altered the
entire complexion and motivation of scientific and technological

(• pursuits. R&D has become a national entorprise with far-reaching
implications for national security, prestige and economic well-
being. In addition tu cuntilnulng defensu riquiremonts, the
Nation is committed to an expanding program of space exploration
"and increased efforts in the hoalth sciences. Th-re is no
discernible evidence that those programs will decrease in
importance in the future.

I It is not, surprising, in view of this phenomena]. growth,
that Government R&D is encountering cormunication problems.
Recognizing thq key Importance of communication to the progress
of R&D, both the Legislative and Executive Branches of the
Government have given increasing attention to its problems.

i(1) Derek do Solla Price, Science Since Babylo ---ale Univer-
sity PrAR-t, 1961), Chapter V.

-5



In the Executive Branch, high level attention has been focused
by the President's Special Assistant for Science and Technology,
the President'SScience Adviwory Committee and the Federal
Council for Science and Technology.. Prominent among Congres-
sional studies has been the work of the Senate Committee on

Government Operations, under the Chairmanship of Senator McClellan,
and of its Subcommittee on Reorganization and International
Organizations, under Senator Humphrey; the House Committee on
Government Operations, Subcommittee on Goverrijaent Information,
under Congressman Moss; the House Committee on Science and
Astronautics under the late Congressman Brooks. The reports of I
theoe and other Government studies of the problem have proved
valuable to the Task Force. [

Two major categories of information are important to the
ovor-all econduit of Fodora' R&D efforti (1) Holeit•1-fu and
technologica information (:;TINFO) and (2) rogourcon information.
the first is composed of substantive ru-urdud dala, duouriLti•,u
and rvuulLt obtained frum reouarch and dovelopmont antivitieo.
AdvaiuuunLts In ucienco and technology occur only through build-
lig upon past accompliiluhnt., i.e., extending exi-3ting frontier'd
into new and unexplorod territory. Therefore, SrINFO is a
primary reaource for [WD and should bo troatod as such.

Rusources information includes data on the means available

for 10I4 aims: funds, trained inanptwer, schedule estimates,
research organizations, industrial potentialitien and special-
ized equipmrunt, ,nd faellitlon. This information should be avail-
able in a sufficient depth of detail to allow analysis of
specific areas of support and manpower availability in assessing
existing investments for comparison with project needs and
future goals.

Between these two major catogories lies a connecting tissue
of information about science and technology, e.g., which research
or development group is engaged in what problem or effort, how
great i.- the acopc of that effort, w1,, Is ouppcrting the work,
what additional work is being planned, what is the time schedule,
etc. A current-effort index encompassing such information has
an important bearing on administrative planming and resource
allocation, as well as definite value to the performer in his
need to gain ready access to prepublication information through
personal contact. For convenience we include current effort
information in the major category scientific and technological
information.

-6 -



tthe peIrf orm ig vel, the major 66aern is with .
Within the managemt structu both this category and ngoeoe&
information are vitally important. Intelligent planning and'Idecision-=aking require that both types of Information In the
appropriate admixture be avallable .at-every level of management.
As a rule, the higher the managerial level, the greater is theJproportion of resources information required and the more highly
digested and evaluated must be the STINFO used. Nonetheless,
there are instances in which highly detailed project information
is required at the highest administrative levels in agency pro-
gram evaluations. Therefore, the conclusion is inescapable
that an important R& management function in Government is the
maintenance of an adequate information system oriented toward
both broad and specific aspects of the agency missions fur both
their own needs and those of the performing scientists and
engineers.

The communication problems of Government %re inextricably
intertwined with those outside the Government. Both the Govern-
ment and the non-Government communities are concerned with thel1 same total body of information; the progress made in each con-
tributes vitally to the other. The majority of acionti•to and

engineers participate in R&D programs supported by Federal funds.j They have dual responsibility for communication -- as members of
the professional community and as participants in Federal program .
Professional societies, industrial organizations, and individual

S3 scientists are all concerned about the inadequacies of current
* communication to fill the information needs of performers and

administrators of R&D. This concern is reflected in a growing
i. volume of literature on the "Information Crisis". Hardly a
j national meeting of a professional society is held without at

least a session on STINFO problems. Meetings devoted exclusively
to this topic are also becoming numerous. Information on the
"Information Crisis" is beginning to create a minor "crisis" of

Ei its uwno

SU The urgency of effective communication of STINFO to servei Government-supported Rkf arises not only from the size of the
programs but even more from the way in which scientific and
technological "know-hoV' is generated and utilized. The appli-
cability and the potential users of the results of R&D cannot
be known completely to the generators of those results. The
breadth of applicability of specific research results can to
some extent be estimated. Such estimates can serve to suggest
whether copies of a report should be prepared, and how many, but
there can be no effective means for identifying all potential3 lusers.

-7.
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I ...- COmmunication of_.STINFO acruss linis of executive respon-
Isibility and traditional boundaries between disciplines is

vital to the progress of research and development in a number of
ways and for a number of reavons. One of the-features that
characterizes the growth of science and technology is the
increasing complexity of interrelatiu ns among its elements. It
is possible to classify science and technology into hierarchies,
but the number of points of view from which this can be done ard
the resulting number of different hierarchies reflect the large
number of elementary interrelations. For example, research on
detection of infrared radiation is related to the field of
optics since it dealn with optical radiation; to the field of
solid state physics by vli tue of its conltrlbutIon to understand-
ing of the solid state; to chemistry by virtue of its potentil
contribution to opectroomutrlc analysis of stru,-uro and compo-
sition; to instrumentation as a contribution to the transducer
art; to commilwoltitivu by ,rwci,:" of' (W 'n'rard radiatl1n; to ahin Iao
guidanco; to aircraft :iat'uty. to controj of tpuco vehicles; to
inilitariy survoIllance; to cr-Imnnal InvotULtgatiori; to identifica-
tion of works of un'L; aofd uo iiii'a|io otLlicr a'uuo anid III Ways
not yet conceived. The provincial attLtude that a rosearcher
can identify vuei it major pr't of the uso,.,r Eudiovn:u for t.ho
Information hL gunoratos is untunable. To reach its full
audiencu, the information must bu ,,ido a-ucusuiblo to ll. I

The rask Forco concurs with the widosproad opinion that the
effective coiuoutiluatLon of STINFO is an urgent national problem.
Because of its large Involvemunt In A&D, the Government has a
unique opportunlty, Us well U0 a ,,1ajor1" Vu|)pon0iibility, to con-
tribute correspondingly to the solution of this problem. InI
the framework of national interest, it is essential that STINFO
generated with public funds be available not only to the Govern-
ment community but as widely as posaible throughout the nation.
This concept of broad national opportunity and responsibility
adds to the urgency of achieving and maintaining effective
Government communication of STINFO to complement and strengthen
privatuly-supported research, development and communication
acti vities.

Communication is a key element in a number of the positive
and negative factors that determine the rate of the expoential
growth of science and technology. It is useful to describe
some of these factors for concreteness in recognizing the urgencyof effective communication: I

-8- 1
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S1-. . -The results of 9-ipovde-the tools for fa.ther
"R&. The --devel37opment ior ImproVeiiit-.of tools not only influ•-
ences the progress of the research for which they were developed
but can exert widespread influence wherever applied. This
observation is trwe whether the nev tool is an instrument for

-more precaee measurement, a material with novel properties or
a mathematical technique.

: -2. The results of HO disclose problems to be solved

gby further effort. A good piece of research work will, in
"general, raise numerous questions for every one it answers.

i!•. The recognition of a problem in a major contribution towards

its solution.

3. New &nfolmation resultmng from research can inter-
act i innumerable ways with other infonmation to generate
further valuable results. Pos'oi~inities for such interastionsSthincrease as the body of knowledge increaseot To turn theseSponcibilities into vch1Pv-mnntvq there must be effective com-
munication.

a4. As R&D knowledge ad manpoweer Increase, the result-
ing nu As u t e ufrbod of lnteractiont bncoes inncrasea
nerapidly. The complexity of aotmuniatfng the results of b l to
the individual who may benefit from such knowledge increases at
a rate far greater than either the amount of information goner-
ated or number of individuals to be served.

5. As the body of STIhFO grows, it becomes increaa-
ingly more difficult to locate the R&D frontiers; now discoveries

I necessarily take place only at the frontiers. The probability
• ! of unwitting duplication of effort increases as the body of
/. knowledge increases.

S| 6. As science and technology grow, they consume a

larger aharo of manpower and other resources. The limitations,
both qualitative and quantitative, on the availability of man-
power to participate in R&D are so much more critical than the
limitations on other resources that the latter are minor in
comparison. Limited manpower resources are certainly the major
factor in slowing down the rate of growth of science and tech-
nology and are likely to be the key factor in bringing to a
close the period of exponential growth. Communication profoundly
influences the effectiveness of manpower utilization and the
productivity of the individual scientist, engineer or adminis-
trator. By such influences effective communication can directly
increase the potentialities of our limited manpower resources.

!
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O.r. disclusslon of the importace- of STINO -communication I-

would not be complete if we did not address ourselves to two
objections that arc frequently raised to proposed improvements
of the communication process. These relate to the twin prob-
lems of too much information and poor quality of information.

The Problem of Too Much Information

In general, scientists and engineers are finding it diffi-
cult to assimilate the information that has already reached
their desks. Naturally they question the wiadom of improving
the efficiency of the communication system if the only result
will be more information that cannot be assimilated. It is
true that the ability of the individual or of the project to
assimilate now information is limited. This limitation must
certainly be considered in plauxvlieg Improved effectiveness or
eMclocency of communication. Improved communication can ease
the user's burden by making the process of search less time-
consuming; by docreasing the volume of non-pertinent informa-
tion delivered in response to inquiry; by providing more derived
producto of higher quality in lieu of multiple-sourve documents;
by assuring that information is more up to date whether delivered
in the formal education process, in the form of derived products,
or in professional meetings.

The Problem of Information Quali_•y

The second question usually raised in objection to the
increased dissemination of STINFO concerns doubts as to its
quality. It is pointed out that bad information may be worse
than no information at all. Doterioration in the quality of
many STINFO reporting procedures is a consequence of the pace
of science and technology that has sarainud both manpower and
schedules. Quality of a report can only be ensured through an
adequate review process. in part, this review is the respon-
sibility of the supervisory structure. Very vital additional
review is provided by criticism from the scientific community.
If the latter is to prove effective, the reports must have
adequate dissemination.

The research or technical report, as distinguished from
the conventional journal paper, has been both criticized and
defended by different elements of the R&D community. Although
such reports have been used for many years in industrial

- 10 -
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l oraniaation -for internal communication they became a maj or
-- "Un-iaibn tool for :general R&D activity during the War
when rapid communication between research groups was needed.

- Informal media of this type which could be subject to close
L 3 eourity classification and control were essential to protect

, sensitive information. It is significant that since the War
there has been an increaue in the use of those media rather

SIi than a decrease. Both classified and unclassified reports
continue to be produced and widely circulated. They originate
in projects sponsored by both the Government and private in-

!I dustry.

Une reason for their continued existence in unclassified
i| areas is their currency. Information can be distributed to

both performers and administrators more rapidly in this form
than through more formal publications channels. There is an
even more significant reason resulting from their value to
development of'orts; the Lecm1'ial report I.; a primary record-
ing medium for applied R&D work, It is revealing that most of
the criticism of this communication tool comes from the research

3i scientists who are accustomed to the uunventional scientific
journals; the strongest defen-e for reports, on the other hand,
comes from thu technological community for which adequate
alternative media are not available. To place the matter
further in perspective with respect to the interests of the
Federal Government (in connection with which most of the re-
search and technical reports originate), it should be noted
that the Federal R&D budget of $12 billion in 1963 provides
for some te n timus !!u much development effort as for basic
research . I The tchieical rupurt, whatuvor its shortcomings,
is likely to remain an Important element in the technological
conmaunication network.

ij Comnuilcation Needs and Responsibilities

For the most pnarL, the STINFO needs of research scientists
are better met than those of engineers. The traditional scien-
tific paper has evolved in rorm to meet the requirements of
scientists, who are as interested in how results are reached as
in the results themselves. Engineers, on the other hand, need
evaluated results, facts or data produced by research effort andprior developments in the state-of-the-art. The engineer must

have available the most up-to-date information, whether it be

(1) Federal Funds for Science X, National Science Foundation
(NSF 61-82),I

- 11 -I
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found-I. sien ii peidciIegnern u~s,. trade -
literatre handbooks, ox'informal.-mdia such as technical
reports or personal ronsultation. ".

The traditimnal division of the body of science into
disciplines based on substantive content amd the tendency
toward specialization have made it easier toasatisfyocientists'
STINFO needsý This org&aization of effort and interest has
permitted ir.x•Gd g of information in relatively well-defined
subject categories. In contrast, engineering efforts cut
across traditional scientific disciplines. Engineers are
primarily mission orientedi they must be interested in the
body of STINFO necessary for the accomplishment of a given
task. It should be noted, however, that in recent years I
research scientist. have been losing this advantage of tradi-
tional literature organi•ation and retrieval, The interdlp-
ciplinary approach is so fruitful In many areas that it has
become a very important trend.

This Task Force has not concerned itself with the many
factors other than STINFO that enter into the management I
decision-making process, or with that process itself. Wo
regard STINFO as a valuable tool fur R&D managementl the more
adequate its communication, the greater its value, not only I
for management but for research scientists and engineers as
well.

R&D top management has a responsibility to provide services [
adequate to satisfy the STINFO needs of all echelons of manage-
ment and performance. In recent years the need for fulfilling
this responsi.bility has become more urgent. With the great
increase of Federal involvement in scientific and technological
pursuits and the growing importance of timeliness, traditional
media are no longer adequate for the mission-oriented needs of
agency programs. Although top management recognizes that STINFO
and its communication are necessary to R&D progress, in general
they are not aware of the severlty of the problem at lower organ-
izational levels.

Science and technology transcend agency mission, responsi-
bilities and organization. Information developed in the programs I
of one agency is often directly applicable and valuable to pro-

gross in programs of other agencies. Progress in Federal proerams
should not be hampered by difficulties in exchange of STINFO
between agencies or separate components of a single agency.
Furthermore, to the extent possible, STINFO produced through the

1
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expenditue of public funds should be made available-to non-
Governmental users Stimiulation of extra-Governmental science
and technology through the public availability of this STIINFO
resource has a beneficial positive feedback to Federal programs.

SI1I

,I
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CHAPUIL II, TrII APPROACH

The Tauk Foroo atudied the communication of STINFO within
the Federal Govornment as a system -- a body uf rationally
connectud parts porforming mutually interacting and Interde-
pendent f-.ntionu to attinn a common purpose. Organizations,
people, couitrieu, ianagualles, typeo, of information, types of
media, disclplines, procesmes, elements of time, types of need
and uno, and numerouo otbei f'actors are intricately interwoven
in thu communicatiozn system and in'luence ito oporation.
Dr. Burton W. Adkintson, Ikiad, OC1Icu of Soionce Information
Service, National Sclonco FoundatIon, has emphasized the system
approach ouceintlys

hi the sctuntiflt o communication uystem thaLt was I
goud enough I'or the uinotMtontht century good
enough [or' the twentieth? We continue to use
that uyatem but we haven' t reassessed it ...
And this hu my phon, to ruviuw thu total

ioWtUit t'c COiUIICUat Lon, syotem.( 1)

The term "uystem" hau been widely used in connoetion with It
STINK2 Improvement efforts. Moot "systums" thinking in STINFO
o•onuunicatiun is limited narrowly to a specific communication
proetims, toihtfnique or liotIoIUitj e.g'., a "nyutum" of indexing, of
abstracting, of review publication, of aequlultion, and the like.
Such connotatLono are cortainly nut incorrect, since the total
cummunication system we have in mind is a complex of interrelated
comiponent nubsyntom•, l'urxctl on, activities, operations and
procuesue.

The peorormanco o1' any one part of a broad system, or a
change in its perfonnance. Inevitably affects other parts.
Improvement oL one parrt o" such a system, carried out in
isolation, may result Ai substantive problems, addted costs, time
losses and lmilar deliciencion in other pairts, which more than
ofroet the linmodlato, locvalizi gains. Real, as distinct from
app•rent, Imprfvo,,iiot or a part or a broad system is attained U
only ir made with roereonce to the total system.

(1) Bletter Communicatilon [ro Butter Hiealth. Based on the 196i

National HealtLh Forum; published by tWh Nnt.lonal Health
Council, 1962.
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-The Task Force considers the communicattion problems in

G Government R&D programs to be part of the normal phenomena of
.ngrowthi science and technology. ks such, they should not be
expected to be tempoear-y and should not be treated by emergency
piecemeal measures. In addition to ;erving itni own urgent needs,
an effective Federal Government STINFO system will be a majorJ istep toward development of effective national and international
STINFO communication. The Task Force accordingly concentrated
major effort on the functional and organizational aspects of
systematic STINFO communication within the Federal Government.

-l ~&stem ElemetiLs

IJ Organimtoienal Comotn~uonlt e

Almost forty Fudura.l UepartmuntL: and Independuent Agencies(l)
#iro fiwlvod in S'TINFO actIvitir-. Mmnny t.hounando oC contractors,
oubconLraetora and grattoeu participate d.roctly in these Fed-
erally-supportod R&D uffourta. In. addition to this largo number
of econponentn which gcncrato and aluo use -.'TINFO, several
Federal and Fodorally-nuppurted organi zat ,•nn pii. lcipa t as
apocial STINKfO procu,.sor..

Syntem Purpose

S1 The first uonent:ial of' oyatom planning 1B to identify the
broad purpon, to be norvwd. No statcment of pur'poeuo has ever
been officially promulgatod forn a proposed or dueired commnuwica-
tion system for Federauly-gonerattod STINVO. Accordingly, the

: Task Force adopted the fcilowling proinise oV' broad purpose as the
basis for its further conalderations:

In ordor to advance the programs of the Federal
Government, promoto the national welfare and foe-
tor tho prugress ot mankind, consistent with na-
tional roquirements for military and economic
security, :T1NI'u generated with public funds
shall be promptly, economically and systema-

tically made accessible and available to serve
"J ithe needs of the following:

(a) the President, the Executive Office of thej IPresident, and their affiliates;

(1) See Appendix B for comploto listing.

1 - 15-
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.b) the Conpgress, Congressional Cittees,

and -their -aff-liate; .- ,.. ..

- (a) the generating agencies, their con-tractors, subcontractors, .grnteea and

other affillatta;

(d) other Federal agencies, their contractors,
subcontractors, grantees and other affil-I
lates;

(e) other members of the scientific and
technological comminity, national and
international.

The statement of system purpose will need to be amplified by
more detailed statements of general objectives and governing
principles.

S§stem gunetione

An a basis for its assessments of the present siLuation
and recommendations for the future, the Task Force developed
the fo]lowing structure of major operating functions involved
in the communication of STINFO. Existing Goversiment STINFO h
management, organizations, activities, processes, products,
-services, and the like were related to this structure for
analytical and comparative purposes. These analyses revealed
deficiencies from a system-wide viewpoint and suggested the
course of improvement recommended,

Functional Elements of the STINFO System It
A. ORAL COWUNICATION.

1. Informal Oral Communication (subsystem).

Encompasses normal daily oral communication, an a
person-to-person basis, by telephone, etc., concerning
any substantive aspects of planmed, active and completed
research and development work.

2. Co•mmication Related to Formal Meetings (subsystem).

Includes planned group communication, usually in
formal technical meetings and scientific symposia,

-16-
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. ...oong�.�._W-omy-uubatantive aspeot,_.of_0pla=d, a tive
!and oo�peted research and deveaopyment work.

"pa pRE-EEING COM ICATION: Programming, scheduling,

-ndannouncing the planned acope, -nature, time Cs)
and place(o) or the meeting, collecting and dis-
tributing abstracts and preprints of meeting papers
and facilitating transition from oral to recorded
communication.

"b. METING COMMUNICATION: Conducting, controlling ahd,
an warranted, recording the communication of infor-
mation at the meeting.

0. POST..- ING COMUICATIONt Planning, preparing
and performing appropriate dissemination of
recorded information communicated orally at the
meeting.

B. REEQRDKID COMMUNICATION.

1. Informal Recorded Communication (subsyatem).

Encompauuu nu•mal, daily, peruos-to-person exchange
and flow of recorded information in personal letters,
memoranda, drafts, informal reports, preprints, etc.,
concerning any substantive aspects of planned, active
and complotod research and devAnopment work.

2. Formal Recorded Communication (subsystem).

j Includes planned formal dissemination of information

in recorded forms, to facilitate itt accessibility and
availability to sizeable audiences, concerning any

F substantive aspects of planned, active and completed
research and development work.

a. Production Functions.

(1) INITIAL RIECCRDING: Converting knowledge and
ideas to a tangible record (e.g., a manuscript,

11a film, an audio record, a reporting form,
etc.) for thai production and distribution of
multiple copies; and/or for announcement and
incorporation into organized, cumulative hold-
ings of research and development information
for potential current and future use.

-17 -
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() I�NITIAL REPRODUCTION& Miting, preparing copy
"and reproducing, by conventional and non-
conventional means, multiple copies of a physi-
cal record of Information for distribution,
for ad4itional system procossing and storage,
and for retrieval and use.

(3) INITIAL DISTRIBUTION: Transmitting copies of
newly produced records of informationi

(a) to serve known and anticipated ourreut
needs of users; al

(b) to maintain appropriate stocks and facil-
itate secondary reproduction of document
copies for future needs and requests; and I

(c) to permit effective announcement, accessi-
bility and availability of information
through bibliographic control and services.

b. BJblioranhic Control and Service Functions.

(1) DOCUMEHT AND CONTENT TDFNTIFICATION, Intellec- '
tually analyzing rocorded unita of information
and preparing appropriate title listings,
abstracts, indexes, etc., to identify individual |
documents and their subject content for various
purposes, such as current announcement and
retrospective search end retrieval. I

(2) IDENTIFICATION STORAGE AND/OR PUBLICATION1
Storing units of identification of documents
(e.g., titles, numbers, authors, etc.) and of
their content (e.g., subject headings, des-
criptors, etc.)"for future centralized search
and retrieval in response to ad hoc needsj and/
or preparing and publishing compendia of organ-
ized units of identification to facilitate
decentralized search and retrieval by indivi-
dual users and using organizations.

(3) DERIVED AND SPECIAL PRODUCTSs Preparing and
issuingi

(a) bibliographic summaries of the identified
documents accessible and available in
selected subject areas;

- 18 -
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I (b) compendia of selected, ev•ulated, identi-

fied doouments accessible- and available
In speolfic subject aroalj

(a) documented reviews and summaries, derived
and synathesized from evaluations of
selected bodies of information; and

(d) translations of information and documents1'•: accessible and available only in foreign

languages.

(4) USE SmVICESs In response to the ad hoc
requests of users, providings

(a) document copies, including reprints, as
required;

(b) referrals (addresses) to pertinent docu-
mentp, persons and organizations for the
acquisition of needed information; and

(n) oubatantive answers to substantive queries.

C. iESEARCH AND DEVELOPMEnt.

1. Syntemm Reaearch and Development (subsystem).

Enaompasses systems planning, dooign and development and
systems testing and evaluation, relating to systems of
communication.

2. Communication Research and Development (subsystem).

a. Linguistics, semantics, communication theory, etc.

b. Oral Communication:

(1) user needs, attitudes and behavior, group
dynamics! and

(2) methods and techniquess intellectual, manual and
dl automated.

c. Recorded Communication:

(1) user needs, attitudes and behavior; and
(2) methods and techniques, intellectual, manual

and automated.

Si1
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- SY0ste Kanaoement +
Effective performance of a complex, multi-component, oporat..

Lug system cannot normally be achieved and maintained without
continuing attention and direction.* The same is true within the U

seprat oraniatinalcomponents o," any suhsystem. For this

which system functionis are being managed, on a Government-vide
as well as agenoy-wlde basis..

SYstem Overatio

_ _ _

The Task Force found it necessary and advisable to exclude
from its assessment of operating functions those involved in
informal oral communication and informal recorded communication.U
Wh~ile it Is recognized that Informal conmuniation can be prompt,
effective, eff iejant and vitally important, its informal abarac-
ter precluded any meaningful analyses on a broad basis within

II

the limited UiM aVAilable. Functional operations within the
formal coammunication subsystems were exaained separately and
colleatively, and on a Governizant-vicda and agency-wide basis.
Comparisons of functional performance emphauize the importanceI
of operating criteria for promoting optimal compatibility among
system components..

System Organieation and Devel-on._I

Finally, and only after determining basic needs for effec-
tive STINPO Bystem management and operation, we have considered
the organizational aspects of satisfying such meeds. It is
important to understand thait the Task Force has ot designed or
attempted to design the detailed substantive elements of a
Government STINFO communication system. The objectives, govern-
ing principles, operating criteria and best solutions of the
numerous problems in each identified function of the STInFO I
system will require collaborative and complementary development
effort by all participating agencies in the proposed Government-
wide system context The Task Force has directed its effort-s
instead toward the creation of a favorable environment and a
rationao 'truoture of responsibilities and functions, as an
essential basis for the many substantive improvements still to
be made if Government STIaFO communication is to be effective.

ContinuUo Improvements

The long delay in affecting a concerted attack upon the
problems of Government STINFO communication makes it possible

- 20-
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. to suggest many ways to achieve better communication without
going beyond the current state of the art. It would be folly
to permit the accomplishment of such improvements to generate
an attitude of complacency that fails to recognize the need
for further effort. The situation that has created the prob-

lame now confronting us to a dynamic one. The solutions that
are suitable today will not long continue to be suitable, norare they optimum even for meeting current needs. There will

continue to be a great opportunity to increase both efficiency" ~and effectiveness of STINFO commun~ication through continuing
I R&D on the fundamental phenomena of commnmication, on cowmmn-

ication systems, on the needs of management and performers, on
the media used to communicatte information, on the application

*of mechanical devices wherever these can assist the processes
that make up the communication complex, and on the methods and
techniques for carrying on the day-to-day activities of an
orfoctive Fodoral Govornmont SIINFO communication systom. The
large expenditure of resources in the communication process
demands appropriate support 1' oHJ efforts to ensure continued
effoctiveneos of that proceav.

I
I
I
I

I
-I

'I
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I
CHAPTER IMs STINFO MANAGD4MET

Findings 3
Wenera status-

Although widely described as both an integral part of and
a resource for R&D, STINFO is not commonly managed as such within
the Federal Government. Because it is a valuable resource, its
ccmnunication, accessibility and availability need to be pro-
noted aggressively. Systematic operation of the process cannot
be achieved and maintained without systematic management. Theor
are several serious deficiencies in the present situation which
simultaneously perpetuate the ambiguous status of oommunioation
and preclude its systematic management and operation.

Purpoce, Principles. Objectives I
If an effective Federal system is to be developed, its

elements must be shaped in orderly sequence, with clarity and
preciseness. A major void in this respect is the current
absence of official statements of purpose, objectives and govern-
ing principles to guide the separate and collective efforts of
all who participate in the conmunication of Federally-generated
STINFO. Provision must be made at the very beginning of the
system development for correcting this serious deficiency. A
statenment of Government-wide STINFO purpose similar to the Task e
Force premise stated in Chapter II should be developed and pro-

mulgated, and applied in the development of objectives and
governing principles of such a system. 3
Delegations of Government-wide Resoonsibitlitv and Authority

Title IX of the National Defense Education Act of 1958 3
directed the National Science Foundation (NSF) to provide or
arrange for the provision of helpful information services and
to undertake programs to develop new or Improved methods. In S
addition to requiring establishment of an Office of Science
Information Service (018) within the Foundation, the Act
required establishment of a Science Information Council (SIC)
to advise the OSIS. Executive Order 10807, dated March 13,
1959, directed the Foundation to provide "leadership" in the
coordination and improvement of Federal Government scientific
information activities. The same order directed other Federal !
agencies "to cooperate" with and assist the Foundation in its
GovernMent-wide responsibility.

- 22 -



Il 0 thesetwomandates, only the Executive Order is directed
speoiiical4y to the Federal Government oommwduaaLlw procesa.
The Legislative Act-relates to the national scene. Major emphasis

'I in OQIS has been directed to non-Governmental STINFO activities
and organizations. Consistent with its role as a foundation,
NSF has concentrated largely on using financial support as the

!| means of stimulating and strengthening non-Governmont STINFO
products, techniques and organizations. Consistent with its
primary mission to support basic research, NSF has devoted a
large effort to stimulate and support research, study atid survey
projects relating to STINFO. Consistent with its primary orien-
lIttion toward science and research, as contrasted with technology
and development, the Foundation's efforts havo been directed

I largely toward strengthening the traditional information tools
of the research scientists. Numerous benefits relative to
Improved communication within the general scientific community
havo accrued frum these utCeoiL, a&d the FoundaLloui la Lo bu
commended for these contributtoru.

With respect to iFudoral ST1NFO auLlvIllue, the Foundation
has been 1nnt,rPeotd only to provido "loader.ihip" without any
Indication of precisely what io muant. A9 a consequence, a wide
variety of interprotationu has developed regarding the Founds-
tiun' rosponsibilitles in Federal IM& communications. Au one
of the many Federal agenciuv supporting R&D, the Foundation
cannot reauonably be expocted to exercise any forceful

3| direction of other agency STrNFO policieu and practices. Simi-
5 larly. thu •iu•p•ipc-Iblllty or other agunduL to "cooperate" with

NS•tt3 "loadoruhip" is open tu divurue interprctntlon.. Gener-
ally, other agenoy executivuo endorse the thomo of cooperation
in inproving Federal STINFO services so long as cooperation does
not require any extensive changes in their own internal, estab-
lished order, i.e., the organization, policies, practices and

3i support of agency STINO activities. It is not surprising, in.5 this environment, that ,niy of the middle management officials
directly responsible for agency STENFO activities look and hope
for a strongor force of pertinent Government-wide responsibilllr
and authority. The Task Force bolievus that clearer responsi-
bility and authority are imperative to correct the existing
situation and to promote aggressively the development of an3 I effective Federal systou.

Particular noto should be taken of the position of the
Bureau of the Budget (BOB) with respect to this communication.1 process. BOB has the same responsibilities and authority
rotiardlng adequate organization and resources for R&D communica-

iton as it does for other functions and activities of the
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Federal:Goverrment.: -In order for the Bureau -to carry out -its

responsibilities$ it is necessary that Governmont-wilde guide-

lines-be established for the effective organization of R&D
oommunication In Federal agencies and for its effective identi-
fioation and financial management. Deficiencies of this -type
make it difficult for the Bureau, and consequently the President
and the Congress, to disnharge their normal review and decision

responsibilities regarding Federal STINFO activities. It is

disturbing, as NSF has dinouvered, that the actual costs of
Federal STIN9 activities cannot be determined easily and
accurately.'1) We believe that it should be routinely possible
to relate STINTO resources to the expanding scope and budgets
of the R&D programs to be served.

Delegationsof Azency-wide Responsibility and Authority

Three major research and developmenlt agencies, the Atomic
Energy Commission (AEC). the Department of Agriculture (USDA)
and the National Aeronautics and Space Administration (NASA),
have been specifically directed by Gongrevaional statutes to
disseminate to the public information generated by their re-
spentive R&D effort,, as well as related information in their

respective fields generated by non-Governmental sources. In
each of those agencies there is a relatively high degree of
agency-wide direction and control of STINFO activities. We
are fully aware that significant differencea exist among these
agencies in STINFO organization, policies, practices and support.
Although we recognize that the communicaLion process in each of
these agencies is not perfuct, it is signiificant that where such
responsibilities for STINFO dissemination have been assigned,
the process enjoys a stronger status among the agencies' mis-
sions and activities and a general environment more conducive

to its effective performance.

In other agencies, the Department of Defense (DOD) being a
notable example, the responsibilities associated with communi-
cating STINFO are matters of internal administrative discretion.
The status and bcope of activities vary widely among these
agencies. In general, however, there is little or no agencyr-
wide planning and direction. Agency top management tends to
underestimate the importance, fall scope and effective organiza-
tion of the process. STINFO responsibilities are widely deceo-
tralized and serious gaps exist in the operations performed.

(1) Federal Funds for Science X. (Part II. Federal Funds for I
Scientific and Technical Information) National Science

Foundation (NSF 61-82).
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Planning and a]llonation of STINFO resources is generally- inade-
quatep the utilization of ouch resources is not adequately
monitored, and few, if any, agency-wide policies and principles
have been established as guides. Agency components develop .
independently their local operating standards, which bear only
a chance relationship to practices in other components and fre-
quently, impede progress toward a compatible agency-wide or
Governmnt-wide system. The Task Force believes that the chief
cause of these undecirable conditions lo the absence of specific
responsibility, assigned to each agency by higher authority, for
effective communication of STINFO.

Recommendations

1. There should be promulgatod to the Departments and
Independont Aa~oneloa of the Federal Government an
official statement of the Prosident whigh gives formal,
high-level recognition to thu ureunt and Important
character of STINFO communlcation in relation to
Federally-Bupported R&D programs and which announces
the official common purp su of' mnluh Fudural STINFO
activities.

2. There should be established within the structure of the
Exocutive Branch of the Government an organizational
focal point of rosponiulbility for the Government-wtde

direction and review of Fedora] Government programs and
activities for the communication of scientific and
technologica1 information:

J a. To define and announce the major objectives of
Federal STI.NFO activities, as well as the funda-
mental principles which govern all agencies con-
cerned in the attainment of these coimnon objectives
and purpose;

b. To plani, develop and guide the implementation of an
effective Government-wide STINFO communication
system in close collaboration with all participat-
ing agencies;

c. To plan, develop and guide the application of
*• Government-wide operating criteria which ensure

optimal degrees of uniformity and compatibility for
the effective functioning of a Federal Government
STINFO system;
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A. In alone collaboration ivith the Breau of the
• d mt;to plan, develop ind guide the imp Awe-
tation of effeuLlve organization of STINWO
activities in appropriate lederal agencies and of
effective financial management of these activities;

a. To review continuously the compliance of Federal
agencies with official Government-wide purpose,
objeotivee, governing principles, eystem require-
ments, operating criteria, organizational require-
ments and financial management requirements; and,

f. To provide for appropriate systems research, h
engineering and development in order to improve
the R&D communication system and maintain it in

an optimal state of effectiveness.
3. Foh M-D agency of .Wu Federal Ouvernmsnt ghould be

directed to establish internally an aporopriate, formal
Org~anizational focus of responaibility and authority
for agenc&-wide dirention and control of STINFO
a.ctivities j

"a. To plan and implement appropriate internal organi-
zation of STINFO activities and related delegations

of responsibility aid authority;

b. To plan and allocate appropriate resources for
STINFO activities and monitor their utilization;
and,

c. To plan and implement,in compliance with the.objec-
tives and criteria of a Governmnnt-wide operating
system, coordinated policies, programs, operations
and procedures for STINFO activities.

Ii
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I GHAPTR MVs STINFO OPERATIONS IN R&D AGENCIDS

Findings

I Communication R t to Formal Meetin

Formal meetings of sizeable audiences are continually being
planned and conducted by components of Federal H&D agencies,
their contractors and grantees. The Pinual cost of all such
meetings io huge. Participation by individual scientists and
engineers is estimated to total several million man-hours each

S•year. The objective of these large expenditures is to oommuni-
sate information relevant to Federally-supported R&D. With rare
exceptions, such meetings are not coordinated with agency infor-
mation activities or with other mnetings. Under the circum-
stances, undesirable duplication and overlapping of meetings
are uviavoldable hinl ootV]iotm in schedules occur which preclude
optimal attendance and participation.

Without portinent. tpildolintis and coordination, effectiveI means are not available for assuring the most profitable attend-
ance. Cost/benufit ratiuu of ,many ouetings are believed to be
unduly high because the responsibility for planning and conduct-
ing such meetings is undertaken without appropriate criteria and
guidance for attaining optimal communication in a Government-wide
system. Because inadequate effort is made to coordinate and
systematize communication practices and processes related to
such formal meotings, much valuable information in not accessi-
ble and available to those who need it within and outside tho
Government. Few studies of this function and its activities have] been carried out.

Initial Recording Function

No unl'orm ruquirements, policies or practices for record-

ing information about planned or active units of current R&D or
for reporting results of active and completed work exist among

I !1 agencies. "RMciording" done not n !Asarily imply Initial repro-
21 duction and distribution of multiple copies. The Task Force

believes, however, that information on positive or negative re-
II •sults generated at public expense should at least be documented

and stored in organized colleotions for availability and use, if
and when needed.

II Criteria are urgently needed regarding value or potential

value of information to guide decisions about recording, repro-
ducing, distributing arid uther prucessing functions. "Promptness"

I2
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needs to be defined in terms of specific time criteria for each
and all functions of the communication process, starting with
the initial recording function. Uniform criteria must be
developed and applied for new and specialized recording media
(e.g., audio-visual media) if they are to be systematically
accessible and available for utilization by Governmental and
non-Governmental users.

Wide variations exist among agencies in the general philo-
sophy, requirements and practices of author abstracting and
author indexing as parts of the initial recording function. As
a recult, one agency's record cannot be easily exchanged and
used by another agency without expensive and time-consuming
processing or reprocessing. It is graLifying to report the
start of efforts to correct this situation. The Air Force now
requires authors to assign keywords or descriptors to their
recorded documents. The Armed Services Technical Information
Agency (ASTIA) is developing an improved thesaurus of des-
criptors with the close cooperation and assitance of numerous
agencies and various non-Governmental organizations. N17, has
stimulated creation of an interagency committee to explore the
feasibility of compatible interagency indexing, which should
facilitate a higher degree of indexing at the source.

Few agencies exercise -ustained effort, individually or
collectively, in the initial recording function to promote the
dissemination of unclassified, unlimited information by prevent-
ing the insertion of unnecessary fragments of restricted infor-
mation. Uniform attention to this aspect of recording would not
only speed the dissemination of useful information but would
reduce the present costs of subsequent review and deletions
required to "sanitize" them.

It is believed that new forms of arranging and presenting
recorded information could be developed which would not only
enhance reader understanding but would anticipate and facilitate
the subsequent identification, storage, retrieval and use of
information content.

Initial Reproduction Function

There are no Governmont-wide criteria and only few instances
of agency-wide criteria governing the physical format, graphic
quality, promptniess, types of documents, coding and numbering of
documents reproduced by agencies in multiple copies. Poor graphic
quality of initial reproduction frequently precludes secondary
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reproduction and distribution, or adds to the difficulty and
coat of such reproduction. Slow initial reproduction adds to
the ultimate delay in communication and use. Diverse and
uncoordinated document formats, types, codes and serial num-
bers prevent fast and simple identification, location, use
and bibliographic processing. Government R&D reports are
commonly classed as non-conventional (i.e., unacceptable)
scientific publications because of the problems of this type
which they raise. NSF is supporting a preliminary study of
the particular problems associated with current coding and
numbering practices.

The absence of syatomatic coordination among R&D agencies
precludes optimal initial reproduction, distribution and use.
Some agencies, such as the AW , attempt regularly in the pro-
duction process to anticipate all curreot needs for documents
so that optimal pruies rn•ui ren he made duriJig Initial reproduc-
tion for users, stockpiles and other purposes. In most agencies,
DOD being a specific example, no such coordination of agency-wide
or Government-wide needs is attempted regularly. By improved
coordination at this stage In the production process, POD could

appreciably spead up initial dissemination of information and
significantly reduce the workload at ASTIA for secondary repro-
duction and distribution of single document copies. Initial
reproduction ani distribution need to be kept under effective,
continuing control to make aura at the same time that excessive
quantities are not automatically produced and that scientists
and enginoers are not automatically burdened with irrelevant
materials. NSF is supporting a study which will include an
examination of agency economy versus Government-wide economy in
this situation and will attempt to determine an optimal balance
between initial reproduction and distribution and secondary re-J production and distribution.

SEssentially all R&) agencies support and encourage authors
=--1 to publish in conventional LIciontific and engineering journals.
5 This is a desirable and commendable policy. A Government-wide

policy, sponsored by the NSF, was established in 1961 which
authorizes Government agencies to pay journal page costs and
abstracting charges. However, the Task Force does not share

Sthe frequently expressed view that Federally-generated STINFO

which is not published in conventional journals is worthless.
1 •Because journals are faced with limitations on their physical
5 capabilities to publish, rejection or acceptance by journal

editors is not a wholly reliable measure of information value.
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In fact, Journal publication is sometimes so delayed as to 1
warrant dissemination by the agency in report form where time-
liness of the information is sufficiently important.

The AEC is apparently the only major R&D agency which on
an aguncy-wide basis regularly follows up on each paper sub-
mitted for journal publication, cites its journal availability
if published, reappraises its substantive merit if rejected or
if not published within a reasonable time period, and undertakes
appropriate reproduction and distribution. By contrast, the
Public Health Service (PHS) of the Department of Health, Educa-
tion and Welfare (HEW) and NSF rely wholly on conventional
publications for the dissemination of information generated in
the activities they support. Many chance factors influenoc the
results and effectiveness of such a policy, including the in-
vestigator's decisions and actions about preparing and submitting
a paper on his work as well as the judgmont,- and limitations of i
the journals themselves. No supplemental methods are used in
these agencies to ensure accescibility and availability if
information generated widur their aponsoruhip is not published
in conventional journals. L

Tnitial Distribution Function

Initial distribution is centrally controlled in some
agencies (e.g., AEC) and highly decentralized in others (e.g.,
DOD). In general, it is primarily directed to an agency's own
components and official affiliates, with differing degrees of
attention to the possible current needs of other agencies and
non-Governmental userb. in the centralized situation, standard
distribution lists which consolidate user statements of need
are used as the basis for initial distribution by the generating
organizations. In others, individual document distribution lists
are compiled by the generating organizations on the basis of
content and their own knowledge or estimates of users' needs. A
There can be no prompt and effective disseminatibn of newly
produced information among Government agencies when agency
practices are so dissimilar and uncoordinated.

Dissemination to both Governmental and non-Governmental
users is also impeded by other variations and deficiencies in
agency initial distribution practices. Of particular importance
among the users are the discipline-oriented bibliographic
services (e.g., Chemical Abstracts, Biological Abstracts, etc.)
and the growing number of specialized information services which
need prompt accessibility to and availability of pertinent
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Government documents in order to provide the scope of services
expected of them. No uniform criteria of quantity and time
govern the stockpiling of document copies foV sale, exohange,
loan, secondary distribution and the like. The production,
feasibility and compatibility of mioroforms and other types
of document copy are not normally appraised and coordinated on
an agency-wido or Government-wide basis. In thuse respects,
promptness and effectiveness of agency-wide and Government-
wide communication appear to be unwisely subordinated to local
policies.

Several agencies maintain their own networks of regional
document depositories, which vary widely in their effective-
ness, size and geographical scope. It is largely fortuitous
if two or more agencies happen to uso the same depository in
the same city. Users are thus faced with many difrerent points
of access In difftrent locations ard need to know which agency'a
Information they are seeking, in order to utilize the depoei-
toriep economically and off 'it.vely. To coCrrert thir. woaknoon,
NSF is coordinating thu development or a network of twelve
regional depositories of unclassified, unlimited U. S. Govern-
ment R&,U reports, wider Lte uperatiiig direction of the Office
of Technical Services (OTS), Department of Commerce. The net-
work will initially receive AEC, DOD and NASA reports but cannot
be considered a fully satisfactory solution to the problem of
regional accessibility and availability until all R&D agencies
are participating.

Inadequate initial distribution significantly delays the
communication of scienLifie and technological information.
Further, it adds to the users' burdens and costn in learning of
and locating information as well as in requesting and obtaining
it. Security and other restrictions on the distribution and
flow of information are discussed in Chapter VIII, but a brief
statement here is appropriate. Whenever accessibility and
availability are limited because criteria for restriction are
erroneously interpreted and applied, the adverse impact on RMD
progress and the national welfare is certainly terious. Where
such restrictions are warranted, it is equally serious if acces-
sibility and availability cannot be systematically assured to
those who need and are authorized to receive such information.

Document and Content identification Function

Agency bibliographic functions often cover a much larger
scope of STINFO than that which is generated by the agency's own
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R&D programs. For ezample, AB, USDA, and NASA cover large
amounts of the world's published literature in their respective
fields. In effect, each such agency is developing and maintain-
ing a national collection or libr.ry in its mission-oriented area.

The National Library of Medicine (NIX) of PHS performs
similar bibliographic control and announcement of published
literature in its field. However, PHS does not control biblio-
graphically the knowledge generated under its sponsorship which
is not published in the recognized periodicals.

ASTIA exercises bibliographic control activities on DOD-
generated documents and information. In view of the breadth and
nature of DOD subject matter, it is understandable why ASTIA does
not similarly place selected published literature under biblio-
graphic control. The problem in DOD is simply that ASTIA re-
ceives only limited portions of DOD-generated information,
estimated by two cnmmandcrs of ASTIA to represent between
10-40% of the DOD total. This situation results from deficiencies
in agency-wido direction and control of tba UOD communication
process and in the production functions or that process. Apart
from any consideration of the quality of ASTIA service, the inef-
foctivonove of the DUD communication process precludes an
effective system for identifying all DOD documents and their
contents.

It is significant from a Government-wide system viewpoint
that all Government-generatod acioutific and technological docu-
ments and thuir content aro not uniformly placed under biblio-
graphic control to facilitate their announcement, accessibility
and availability. Even more significant is the fact that users,
within and outside the Government, cannot know what Government
information is or is not under bibliographic control. Under these
circumstances the results of search will always be of questionable
reliability.

For bibliographic analyuis and control purposes, most R&D
agencies attempt to collect all of their own internally generated
documents and acquire pertinent documents from other agencies and
relevant portions of the world literature. Agencies perform
their acquisition activities simultaneously and independently,
scanning large volumes of the same literature to locate and
select relevant items. Specialized information services and
centers similarly search independently for their specific docu-
ment and bibliographic control needs. There is probably no aspect
of the communication functions where duplication of effort is so
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extensive and susceptible to significant improvement in the
environment of a coordinated system,

Adequate information about documents ad their content
PiI involver a broad spectrum of related analyses for different

purposes. If announcement of newly produced documents is the
objective, time is a more urgent factor than is normally
reflected in agency unnouncement practices. Announcement of
documents reporting the progress or results of active or
recently completed work is all too frequently delayed for

periods of several months. Now meaning must be attached to
the significance of time if awareness of now information is
in fact to be "current."

As the analysis of information content becomes progres-
sively deeper and more exhaustive, for ruLrospective search and
retrieval, the urgency of the time factor declines proportion-
ately. A single published bibliographlc tool and a single level
of content analysis caulot adequately serve both the requirements
of promupL annrunucmuunL utid Lltuuv IU"A' •L•ropoctivo csarch and
retrieval. Moat of tho 1•& agancies, however, produce and rely
wholly on one major unclassified bibliographic tool to serve a
wide range of idontifieation needs and purposes. Examples are
ASTIA's Technical Abstract Bulletin, AEC's Nuclear Science
Abstracts, Agriculture's Bibliograph, of Agriculture and NLMU'
Index Modicus. These tools vary considerably in their content
and usefulness. In some, the degree of analysis is more strongly
oriented toward announcement as a current awareness service, at
the expense of effective doep anlyailm for retrospective search
and retrieval. In others, the opposite situation pertains.
From this viewpoint, none of the aguncy aunlysli and identifi-
cation programs is fully effective for either of the broad pur-
poses to be served.

Because centralized agency bibliographic services cannot
generally provide adequate depth of content analysis, specialized
centers and services which focus on narrowly prescribed subject• .• areaf1•nd attempt to oov,•r them exdiaustively are growing in num-

ber. Federally-supported centers of this type are not normally
integrated within the agency's information program and their
activities are, therefore, not operationally coordinated and
compatible with existing centralized activities. In effect, they
exist and function as completely independent operating entities.

(1) Specialized Science Information Services in the United
States. National Science Foundation, November 1961.
(NSF 61-68)
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Same of them have contributed significantly to the communication
process by developing effective means for utilization of expert I
judgments and helpful participation of bench scientists and engin-
eers in acquisition, analysis, identification, storage and service
operations. The full potentialities of Federally-supported spe-
cialized information services will be realized only when they
become full-fledged components of a well designed and operated
Federal communication system.

No Government-wide criteria exist regarding the appropriate
level of content analysis and identification of units of current
R&D effort, planned or active. Compatibility of identification
is, of course, essential for development and maintenance of an
effective currant effort index within each R&D agency. It is
also of critical importance to facilitate fast and economical
correlation of separate agency input to a Government-wide current
effort index, such as the Science Information Exchange (SIE) of
the Smithsonian Institution, and to ensure optimal utility of
its servicou tU R& n.ak.,zrVont.

In some agencies, greater emphavis is given in information
processing to the aliocation of rouources for abstracting infor-
mation (i.e., condensing document content) as contrasted with
its indexing (i.e., preparing ordered unit entries to the content).
Others do no abstracting but provide varying types and degrees of I
ordered entry. In view of the differing needs of engineers and
scientists, objective reappraisals of the relative importance
and appropriate future roles of abstracting and indexing are I
needed. Generally, abstracts are classed as browsing tools to
serve current awareness needs. In retrospective search they
are used to scan and screen material to identify items specifi-
cally needed in full. lnformative abstracts sometimes serve
also in lieu of the full-length document to which they relate.
Indexes, on the other hand, are tools for either current or
retrospective searches for addresses of (i.e., referrals to) I
information or the information itself. Certain newly developed
techniques attempt, with varying degrees of success, to organize
the analysis of document content so as to provide simultaneously
the ordered entry feature of indexes and the "browseability"
feature of abstracts. Abstracting and indexing of documents anI
their content are not performed with Government-wide uniformity
or compatibility of purpose and practice. As a result, users
are faced with a confusing variety of analytical and organizing
philosophies and of bibliographic products which cannot be used
together. I
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Most R&D agencies maintain some form of master collection
in which are stored organized units of identification of their
documents and the document content. However, the breadth and
depth of such collections are not widely known nor are the
collections coordinated in any planned, over-all scheme. Con-
sequently, the aggregate reference and information service capa-
bilities of the Government agencies cannot be exploited by
Governmental and non-Governmental users.

• . Coordinated planning, control and operation are the pri-
mary considerations regarding such collections in the context
of developing an effective Government communication system.
Also of interest is the entire matter of automated storage and
retrieval of Government STINFO. As mechanized techniques are
applied, it is essential that these too be compatible so that
the individual agenoy oollections can continue to function as
component parts of an operating syvtem, onice that system has
been developed. Muuhcaiied rttoragc and retrieval techniques
have already been inutitutod in DOD's ASTIA collection and are
being planned in other R&D agenciec. Through an NSF-sponsored
interagoncy group, efforts are under way to coordinate such
planning among the agencies in order to foueLr compatibility
of their mechanized techniquoe. The danger in the current
situation is thet attention will be no strongly focused on
automation that the primary problem of achieving compatibility

in the scope and use of agency collections will be neglected.

A multiplicity of announcement publications is issued by
Government R&D agencija roporting new documents which they have
added to the literature. These publications are not suffi-
ciently prompt. Despite their large number, their coverage is
not complete and there is considerable overlap among them.
Users cannot turn to a single publication for a current record
of newly produced Government scientific and technological
reports.

i Most agencios publish bibliographic periodicals announc-
ing and describing additions to their master collections, and
cumulate them at varying intervals. The basic purpose of such
compendia in to permit users to conduct their own searches.
These published versions of the master collections reflect the
deficiencies of the collections.

Si3
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Derived and Special Products Function

tinSome agencies direct continuing attention to the prepare-
tinof derived products -- technical reviews$ state-of-art,

summaries, velected bibliographies and similar special publica-I
tions. In generals theme involve the evaluation and condensa-

tion of source materials and often result in a synthesis of now
information.* ABO, for example, prepares a series of quarterly
Technical Reviews, eaoh devoted to a currently important special-
iued subject. DOD'a Defense Metals Information Center (nDMIc) at
the Battelle Memorial Institute (DM1) produces numerous state-
of-art summaries In special subjects. These are prepared through I
the part-time effort of BMI scientists and engineers when
warranted by the volume of information generated and accumulated
In the subject area or by user needs. NASA has developed plans 1
for a comprehensive program of such derived products.

No agency has yet developed and implemonted an adequate
prcigram or der' 'vad producta for the varyine end special needs
of R&D performers and managemen~t. The importance of continuing,
high-quality, technical evaluations bocamoe greater as the
volume of information and documents ustpanda and the time betueen I
discovery and desired application decreases. A planned and
coordinated process of continuing review, evaluation and summar-
isation of mounting volumes of information is essential if
significant reductions are to be effected in the numbers of
documents which individual users must review and evaluate.

If the present lack uf derived products continues, the
adverse affect on R&D programs will increase oharply.. On the
one hand, Federal R&D programs can ill afford the costs and
delays aasuciated with countless duplicate reviews and evalua-
tions of the same bodies of literature by individual users,
particularly irA technological development. On the other hand,
more critical evaluations must be prepared and made available,
if the quality of individual professional performance and
skills is to be maintained.

R&D management in particular will require increasing
numbers of evaluations and reviews. Many of these will involve
the correlation of a variety of special circumstances, facts
and ideas at a particular point in time and in relation to a[
specific problem. Ad hoc syntheses of this type can be devel-
oped promptly and economically for management if they can be r
based on evaluations completed as part of a regular program of IHderived products. Otherwise, management decisions will be
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U seriously impeded because of the constant need to refer to mul-

titudes of source documents for significant information germane
to the problem at hand.

Some agencies do not prepare evaluated and derived products.
An substitutes, they may prepare on-demand bibliographies of the

Sdocuments in their collection on a particular uubject. If the
user needs and is prepared to cope with such unevaluated, compre-
hensive bibliographies, they obviously cerve a purpose. There
is reason to believe, however, that the usefulness of such list-
ings is declining as they tend to increase in size.

* Brief montion should be made of translations as a form of
special infcrmation product. More progress has been made in
coordinating and improving the accessibility and availability of
translations than of evaluated, derived products. Although
several major problems remain unsolved with regard to transla-
tion policies and procedureu, at leaat a goud atart has appar-
ontly been made in coordinting their announcement, accessibility

* and availability through the facilities of WS and the John
Crerar Library.

User Services Function

The promptness and uffoctivenous with which user requests
for document copy qervicen are met is wholly dependent on the
particular agency involved. All aspects of copy availability
on request have evolved without reference to any concept of a
Government-wide system. The user, depending on his needs, must
deal with many separate organizatione of the Government with
different capabilities, policies and practices.

Numerous informal arrangements exist among Government
libraries and information activities for mutual assistance in
providing referral and answering services. There is no
Government-wide coordination of these services to ensure prompt,
comprehensive and high quality responses to requestors. The
Federal Government's many national collections represent a
major resource that cannot be fully exploited to serve both

* Governmental and non-Governmental users. There is no single,
simple channel or mechanism by which a user could obtain a
coordinated search of any combination of individual collections.
Such coordinated searches of mission-oriented collections will
become increasingly necessary to assure high quality service
for discipline-oriented needs. Only by systematic coordination
of search and retrieval services of agency collections can both

3
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mission-oriented and diaoipline-orientod searches be efficiently
accommodated.

Commnication Research and STINFO System Development

NSF has encouraged and supported a variety of studies in
such fields as mechanical translation, linguistics, semantics,
storage and retrieval, and user attitudes and behavior. Those
have improved understanding of many fundamental aspects of the
oomunication of information. The Foundation has also sponsored 1
studies and surveys of information activities in foreign coun-
tries as well as in the United States, covering scientific
journals, abstracting and indexing services, specialised infor-
mation services, and the like. Support has also been provided
to scientific societies to undertake commumication studies and
to plan improvements within their respective disciplines. How-
ever, no continuing atetntion has been directed to the sysftem
aspects of STINFO communication, for the Federal Government or
nationally. j

Romomenozdations

1. In collaboration with its aexncy counterparts, the
recommended focal point for Government-wide direction
and review should develop and announce a !ogical
structure of defined functiono which will auide all
activities involved in the managemont and operation
of the Federal Governmnentts STINFO system.

2. Government- and agenoy-wide focal points of responsi-
bility, in close cooperation, should also develop and
guide the application of realistic criteria to govern
the functional operations of' the communication process;
included should be criteria fort

a. guiding decisions about appropriate STINFO process- l
ing consistent with the present and potential value
of tho informationl

b. the qualitative and quantitative aspects of informa-

tion processing, products, techniques and servicesa

o. time schedules required for each function and
activity of the communication process;

d. the coordivation of subject coverage in agency I
STINFO activities;
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i~ 3 e.the Optimal compatibility and coordination of agencyi 3 prooessing, techniquea, produats and servioes;

f. the financial aspects of information processing,
techniques, products and servicesa and,

g. the coordination of communication R&D among agencies.

3
I

1

]

2]
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CHAPTER Vi GOVERNMENT-blIDE CLEARINGHOUS1E SERVICES

In addition to agency STINFO activities which are directed
toward their own miusion-oriented needs, several STINFO process-
ing organizationa exist which are intended to serve as Government-
wide clearinghouses. The Science Information Exchange deals with
information on planned and current research effort. The OfficeI
of Technical Services of the Department of Commerce, and the
Superintendent of Documents of the Government Printing Office
announce and distribute STINFO documents. The Science and Teoh-
nology Division of the Library of Congress, and other agency
libraries, provide STINFO reference services. Because of the
importance of the clearinghouse function to the Government's V
STINFO system, our examination of these activities is discussed
in detail.

Findings

Indexine Current R&D Efforts

The Science Information Exchange is administered and opor-
ated as a special project of the Smithsonian Institution. The
present organization is the outgrowth of activities which have
been in operation for approximately 20 years in the biomedical
field. The Exchange is cooperatively supported by ABC, DOD,
NASA, NSF, PMIS, Federal Aviation Agency (FAA), and the Veterans I
Administration (VA) on a voluntary basis. Its primary mission
is to collect, correlate and disseminate data and information
on current research efforts, as an aid to research management.|!
As a by-product of this service to facilitate personal oommun-
ication between scientists sharing common or related interests,
the Exchange informs research investigators where and by whom
specified work is being done.

The Exchange assumed its present scope and nume in September
1960 as an enlarged version of the former Bio-Sciences Informa-
tion Exchange (BSIE). Its subject scope includes the mathemati-
cal, physical, engineering and social sciences as well as the
biological sciences. Progress toward implementing these I.
expanded responsibilities has been slow and generally discour-

aging.

SIE enjoys no formal organizational status within the I!
structure of the Federal Government. Its financial support,
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I"I• •provided voluntarily by individual components of the supporting

agencies, is in frequent jeopardy, being largely dependent upon
the interest of agency representatives and their ability to
obtain allocations from their agency funds. SIB policies andI long-range goals are set by a Governing Board or agency repre-
sentatives in which each supporting agency has one vote.
Although the Governing Board concept has helped to maintain
agency interest and to otimulute the contribution of agency
funds, the Task Force believes these advantages are minor
compared to the attendant disadvantages. Much of the slow
progress of the past year and a half is attributed to the
absence of centralized responsibiliLy for SIE policies and pro-
grams. The Director of SIE is responsible for its operations,

but cannot be expected to expand and improve those operations
effectively unless a vigorous and dynamic leadership exists
with respect to SIE policies and resources. Such leadership
has not been provided by the Governing Hieard and can hardly be
expectl'd iwhre rooponsibility is so diluted among the support-
ing agencies and their reproetoutativuw. The agencies involved
havu uAdu llaltted vffortc to ntrangthnn SIE, but wl.thout
notable success.

During tho ptnit two yonrs thu concept of indexing current
R&D work has received increased attention. The Subcommittee on3Reorganization and international Organizations of the Senate
Committee on Governmont 0'orationn issued two Committee Prints
in 1961 on the uubJoct.(I

I Among Government s-ientIaLu eind ongineers there is no clear
agreement as to the merits of such an information service. Many
physical ociontiots reflect variouu reservations about their need
for such service in Lae management and performance of their pro-
grams. At thu same time, they seem to sense potential value in
this type of service, if performed effectively, because they are
becoming more aware of and concerned with the mounting difficul-
ties of effective management of complex, expanding R&D programs
with multiple interagency relationships.

I (1) Coordination of Information on Current Scientific Research
and Development Supported by the United States Government.
Senate Report No. 263, April 17, 1961.
Coordination of Information on Current Federal Research and
Development ProJects in the Field of Electronics. September
20, 1961.
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Biological scientists, on the other hand, have had many
years of experience with this type of current effort index I
through the BSIE and its predecessors. Large numbers of them
have been pleased with the past services, despite many limita-
tions in those services. 3

The Task Forue balieves that such a service has great
potential merit for Federal, as well as national, R&D efforts.
The full potentialities of the concept cannot be either appraised
or realized until such a facility is organized, administered and
operated on a more adequate basis then has been thu case to date.
All R&D agencies must participate by contributing records of I
their internal efforts before there can be a fully effectiveGovernment-wide clearinghouse on current R&D work.

The scope and nature of SIE operations require extensive I
revision and improvement. While SIE accepts input on develop-
mont efforts when vonuntarily registered, its present scope is
officially limited by its chartur to rouesrch tasks. This limi-
tation should be removed. The vulu•u ur maLoieal boing received
and processed on physical sciences tsskn is negligible as com,-
pared to the total of ouch efforto. Coverage of the physical I
sciences must be expanded at a greatly accelerated rate.

Thre effort devoted by SIX to recording the frequent changes
that are made in proposals is disproportionate to the benefits
derived. The objective of SIX service on proposals should be
to facilitate contact between inquirers and granting offices.
For this purpooo specific details are not required.

On the other hand, details concerning approved, active
work are much less susceptible to frequent change. As distin-
guished from the referral service suggested for proposals, SIl
should continue to provide sn answering service regarding active
work. SIE operations would also be simplified and correspond-
ingly more acceptable to agencies if data on support funds
reflected orders of magnitude rather than precise budgeted

amounts.

SIX does not now maintain records of documents stemming
from current R&D efforts. The Task Force believes that ouapling
these types of information would improve the clearinghouse
service.

Published listings covering short periods of time and
published promptly would help to reduce the volume of inquiries
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for ad hoc search and service. The Exchange should develop a
aapab'iity for providing ouch periodic listings as a natural
byproduct of its normal activities.

Pei•iaps the moot important capability of SIE is the accu-
uralation and correlation of data and information on other than

work tasks and related fund utilization. There are four broad
categories of resources of continuing importance to all levels
of R&D management. At each such level and to varying degrees,
the relationships and changes in relationship of these resources
are woven into the fiber of management problems and decisions.
These resource categories are: (1) iundo; (2) organizations and
manpower; (3) facilities and equipment; and, (4) information on
the scope, progress and rosults of R& work. STE should cover
comprehensivoly all four categories in connection with current
Government-supported R&D.

Finally, there is th. matter of correlating Cuvurumwntal
and non-Governmental current ufforts. Some of the private
health foundations now partluipato in the SIE and are served
by it, with certain limitations on the availability of Govern-

- - mont data registerod. There have been definite advantages
associated with this participation and no serious disadvantages.
It seems natural and desirable to the Task Force that a current
effort service should, within the framework of voluntary parti-
cipation, become national in scope rather than merely a Federal
Goverrnent service.

Current HlO& Documents

Public Law '76, 81st Co,,grusti, directed the Secretary of
Cuwmriserce to eatablitih and maintain "a clearinghouse for the
collection and dissomination or scientifio, technical and engin-
"eering information." Thu declared purpose of the Act was "to
make the results of technological research and development more
readily availab]e to industry and business, and to the general

77 public.. ." Tho scope of assigned responsibility covered all
]j necessary com,,unication processing of information from domestic

and foreign sources to make it available to State and local
governments and other Federal agencies, as well as American
industry, business and the public. It is.quite obvious in com-
paring these responsibilities with those assigned to NSF in
Title IX, NDEA 1958, that conflicts of interpretation and under-

: "Jstanding might easily and reasonably develop between the two
agencies concerned as well as other parties involved or affected.
As a matter of fact, such conflicts have arisen and need to be

41
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resolved by appropriate clarification of the relevant legisla- I
tion.

In contrast to the broad national clearinghouse envisioned
in P.L. 776, the Office of Technical Services has developed over
a period of twelve years a much narrower and more limited public
image. (MiS has functioned and is thought of as a sales agency
for AEC unclassified reports and that part of DOD's unclassified,
unlimited report literature which is available to ASTIA. Not

only has the input to OTS from Government R&D agencies been
limited largely to DOD and AM literature, but input apparently
visualized in P.L. 776 to come from non-Governmental sources
has been practically non-existent, with the notable exception
of large volumes of captured German documents acquired by OTS
after World War II.

Public Law 776 provides that al

It is the policy of this Act, to the fullest
oxtent feasible and consistent with the objec-
tives of this Act, that each of the services
and functions provided horoin shall be self-
sustaining or self-liquidating and that the
general public shall not bear the cost of
publications and other services which are for I
the special use and benefit of private groups
and individuals; ... i

Those provisionu of' the Act havu apparently influonced the
limitations of funda allocated to OTS. The resources provided
to OTS over the years could not support an effective clearing-
house effort of the type intended by the Congress.

In coannection with the recently announced network of
regional depositories for Federal Government R&D reports, OTS
should develop its publication, U. S. Government Research
Reports, into a comprehensive announcement medium of all un-
classified and unlimited Government STINFO documents. NSF
and OTS are now considering a permuted title index of reports
in anticipation of broader OTS announcement services.

P. L. 776 assigns Commerce responsibility for positive 1
action to secure removal of restrictions on the dissemination
of STINFO, whenever national security considerations pe:rmit

the release of such information for the benefit of industry I
and business. While OTS carries on a limited effort in this

I
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regard, in response to specific requests from its clientele, it
has not attempted to stimulate and coordinate deolassification
review programs among the agencies to anticipate and serve user
needs.

The Office of the Superintendent of Documents is a part of
the Government Printing Office, an agency of the Legislative
•Branch. It is responsible for cataloging, announcing, distrib-
uting and selling documents of a]ll types which are printed under
the aegis of the GPO and bear the Government imprint. Its
Monthly Catalog lists those R&D documents that have been printed
through GPO channels. These documents are made available through
its large network of almost 600 depository libraries. The
Superintendent of Documents and the Office of Technical Services
have recently worked out a mutually acceptable arrangement which
will Improve the announcement of Govnrnnent R&D documents. By
this arrangement the SuporiiiLudent of Documents will continue
to announce and hokoile Governmont imprints regardless of subjeot
"", tter and OTS will co..centratt "n announcing Government R&D
documezts regardli of whore printed.

J RRetrospective STlNYO Search and Retrieval Services

The Library of Congress is the largent library in the world
and is organized basically along functional lines to acquire,
process and provide service relating to the millions of items
added yearly to its collections. Although the Science and Tech-
nology Division is establishod on a subject basis, relevant
accessions are procesaud according to routine LC policies and
procedures. A major part of the input to LC results from the
requirements of the Copyright Law (i.e., depositing two copies
of each document with the Register of Copyrights), LC's status
as a depository of the Superintendent of Documents, said its many
foreign exchange agreements.

I Within the broad scope of the Library's responsibility and
interest, all fields of knowledge -- music, art, history, science,
etc. -- are of essentially equivalent importance. If different'I degrees of importance do exist and affect priorities of process-
ing, these are likely to result from the relative interest and
demands of the thousands of libraries which rely on LC for cata-
log cards and other service. To many of these libraries, a book
on Howdy Doody is more important than a document concerning
astrophysics, because of the demands of their individual users.
Processing within LO must naturally be responsive to such dif-
ferences in demand.
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The Science and Technology Division, because it is a part
of LC, has access to the broadest collection of scientific and
technological journals, books and related forms of material in
the United States. In this particular respect it represents a
highly important resource for Federal and national R&D efforts. i
Because of these unique information resources, the Division
performs a large number of special services, survoye, continu-
ing subject bibliographies and other projects for various
agencies of the Government &a well as private organization.
These special tasks are supported by fulds from the client
agencies and organizations and involve the major part of the
Division's work and staff.

No clear and formal delineation of subject coverage and
responsibility exists between WA and the National Libraries of
Medicine and of Agriculture. Informal understandings have been
developed to control duplication of efforts and to provide mutual
assistancc Ini their services. However, there is no plamnnd,
formal relationship by which these three national libraries and|
the various agentioo mXinuitainlng ,ottonal culluctluns l their
mission-oriontod fields arc eot.rdl~nated in an oporating network
that ensures optimal compatibility of coverage and processing,
full utilization of aggrogate information resources arid
Government-wide service to Federal agolciev and the public at
large. II

Great qucntitiou of I1&.U knowledge, publicly and privately
generated, are undor bibliographic control in the separate
collections of many Gov0rimeLt agencies. No facility exists I
anywhere which I; cognizant in sufficient dotail of the scope
and retrieval capabilities of each agency and of the aggregate,
and is thus in a position to coordinate services and searches
involving one or more of these collections.

So long as it remains a component of the Legislative
branch, the Division of Science and Technology of LC cannot be
effectively integrated into a Federal STINFO syteum in the
Executive Branch. In our opinilon, the wealth of STINFO contained
within the LC collecLion constitutes a unique and natural basis
for retrospective clearinghouse service and its exploitation is
essential to the Federal STINFO system.

Specialized Information Services and Centers

Closely related to the need for coordinating retrospective
search and retrieval services is the need for improved coordin-
atlon of the growlig number of spocialized information services

--
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and centers in science and technology. Many of these special-
ized centers correlate current effort information and provide
current document services as well as retrospective search and
retrieval service in their highly specialized operations. The

I NSF has announced its intent to provide a national advisor7
U service in this area but is limited in its capacity to keep

current with the proliferation of Lheowe eetea•. NSF Is not.
staffed to coordinate responses to individual requests for
"specialized STINFO.

Information Related to Formal Meetings

No Government-wide or national clearinghouse service exists
to coordinate and disseminate information related to formal
scientific and technical meetings concerning I&D matters. Find-
ings related to this aspect of the communication system, as
discussed in Chapter IV, suggest that such a uervice is needed
and would be very beneficial.

Ito(!oinitflu dit I 01LIn

11. There should bo cstablinhed within thu structure of the
Executive Branch a Clovernment-wido Plearinghouse capa-
bility for informatiun reiardinft currently planned and
active research and devolopment efforts.

a. All Fuderal agonuclou aupporting R&D should be
directed tot (1) maintain comprehensive, up-to-
date indexes of their own current R&D effortsj

and (2) providu pruompt and appropriate information
about those efforts to the clearinghouse for corre-
lation and authorizod di uemlination.

b. The information reported and correlated on each
unit of current effort registered should cover
supporting runds, organizations and manpower, facil-
i tiee and equipment, and the scope, progress and
results of plannod and active work.

c. All types and categories of current work should be
registered with the clearinghouse. When limitations
on dissemination of information pertain, suitable
controls should be exercised on the output services.

I d. The clearinghouse should stimulate widespread and
voluntary participation, registration and use of
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the service by non-Governmental organizations
supporting research and development.

2. There should be established within the structure of the
Executive Branch a Government-wide clearinghouse caps-
bility for documents reporting the results of research
and development work supported by the Federal Govern-
mernt. i

a. To announce promptly and by appropriate means all
such newly produced documents for both Government
and non-Government uses. I

b. To develop, maintain and administer a coordinated
network of regional depositories of all such docu-
ments, providing optimal accessibility and availa-
bility of such information to all interested users,
subject to the requirements of national security
and other valid reatrictiuns.

c. To provide, arrange for the provision of and/or
coordinate document copy oervices related to all
titles announced, accessible and available.

3. There should be established in the structure of the
Executive Branch a Government-wide clearinghouse cava-
bilit- for retrospective search and retrieval services
of Federally-supported. organized collections of scien-
tific and technological information.

a. To keep currently informed, in detail, of the scope
and retrieval capabilities of individual agency
collections, libraries and services, and of the
aggregate of these.

b. To refer requesters promptly and directly to appro-
priate individual collections and services.

c. To undertake and coordinate, on demand, appropriate
simultaneous searches and service of multiple collae-
tions.

4. There should be established within the structure of thM
Executive Branch a Government-wide clearinghouse capa-
bility for coordinated acceas to Federally-supported
specialized Information centers and services,
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To provide acces8ibility and availability or our-.
i Lrent effort information, current document services

and retrospective search and retrieval services in
highly speoializod aspects of research and develop-

1 Mont.
5. There should he established within the structure of the

Executive Branch a Goverwiient-wide clearinghouse capa-
bility for information related to formal scientific and
technical meetingp sunportud by-the Federal Government.

a. To furrnish information and render advice concerning
the planning, scheduling, announcement and conduct
of such meetings.

1b. To provide coordinated accessibility and availability
of proe-meoting and pout--,utlng records of informa-
tion communicated or to be communicated orally.
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CHIAPTER VI: ORGANIZATIONAL GONSIDERATIONS l

We have considered the problem of planning an organiza-
tional structure to implement our functional recommendations.
liathu,•r than present specific recommendations, we prefer to

discuss certain important aspects of the organizational problem
and to point out what in our opinion in the beat solution. All Ii
of our organizational suggestions are qualified by our recog-
nition that these problems are complex and that factors not
known to us may dictate the choice of alternative solutions. II

The functional approach is a technique leading to planned
evolution. It envisions an orderly transition in progressing
from the present situation toward an effective system in the
Federal Government for the communication of STINFO. We realize
that this transition will be of several years' duration. More-
over, impliecIt. In -ho fiuncLional appruach is the flexibility I
necessary to keep pace with the dynamic communication needs of
scientific research and technological developmeit.

Government-wide Policy Direction and Review

Wo believe that Government-wide policy direction and review I
of Federal STINFO activities should not be assigned to any one
of the existing Departments or Independent Agencies. There are
natural difficulties involved whenever any one agency attempts
to direct and review activities of another. These difficulties
would be compoundcd If the function were assigned to any agency
which participates in any way in the communication of STINFO,
since it would be placed in the awkward position of having to I
Judge objectively its own performance. The dictates of good
management alone would discourage any such dual responsibility
and involvement.

In our opinion this broad functional responsibility is best
located in the Executive Office of the President on a permanent
basis. The President's recent Reorganization Plan No. 2,
establishing an Office of Science and Technology in the Executive
Office of the President, provides a logical placement of the
Government-wide policy direction and review function.

In order to carry out this function we estimate that approx-
imately eight manyears of professional effort will be required
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annually.. It is estimated that about $150,000 annually will be
required for manpower nosts and approximately $350,000 annually
for program funds to support systems R&D.

In connection with this plan, NSF's related STINFO role and
responsibilities will have to be clarified. As an R&D agency,

Il NSF would be subject, of course, to the recommended direction
i and review of STINFO activities. The Task Force feels that the

NSF role should continue to be that of a foundation, providingI financial support for communication research, for publications
and other products, for various information services and for

developing new and improved techniques of communication or of
information processing. Such activitios should, of course, be
related to and consistent with established system goals and
requirements.

4The status of information activities snd peogreoo towIrd
an effective Government system could be enhanced by certain
other organizatiunal chianguu aL Lhu ExutuuLli tLaff lu'vel. The
Task Force suggesta that the President's Soience Advisory Com-
mittee establish a standing panel (with rotating membership) to
give continuing attention to such cummniication matters. This
group would facilitate the future coordination of the Federal

i1 system with non-Governmental activities. It would seem essen-
tial that the Federal Council for Science and Technology also
establish a standing committee to facilitate coordinated devel-

I• opment among the R&D agencies of an effective Federal system.

Agency-wide Direction and Control

The STINFO function should he formally recognized and the
appropriate direction and control placed at the highest reason-
able level in the agency's structure to assure the effective

performance of STINFO responsibilities. Staffing for the
function should be commensurate with the magnitude of the

•i agoncy's R&D programs.

It is estimated that effective agency-wide direction and
control of STINFO in the R&D agencies will require about 150ii additional manyears, at a cost of about $1,500,000 annually.
This increase would in effect double the resources now explicitly
devoted to this function throughout the Government.
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Functional ORerations -and Prooramrs or ences 3
It In important that each agency provide for each major

ftnctional element In the information system structure. The
emphasis o., each elesent need not be the same for all agenoies
in terms of operating activities, staff and functional program I
dollars.

It is estimated that the necessary expansion of STINFO I
operating activities among the R&D agencies will require an
increase of about $30CO,000 yearly above the present annual
cost of $lO0,Ooo00OOO.(? Although we expect the increased level
of agency activity to have an impact on contractor information
activities, we do not anticipate a proportional increase. We
estimate that an additional $20,000,000 will be required in
contractor operations presently estimated to be at least
$150,00,pO00 annually.

Government-Wide Clearinghouse Services

The most important organizational aspect of the recommended 3
clearinghouse capabilities is that they be operationally into-
grated. To assure the necessary close relationship among them,
the Task Force believea they should be components of a single
organization which directs their operation.

Establishment of such an organization would eventually
involve I

1. Termination of the present anomalous position of the
Science Information Exchange of the Smithsonian Insti- I
tution and transfer of its resources and activities to
the direction and control of the suggested organizationfor current effort clearinghouse services. 3

2. Transfer of the resources and responsibilities of the
Technical Information Divipinn, Office of Technical
Services, Department of Commerce, to the direction and I
control of the suggested organization, in connection
with the recommended clearinghouse capability for
announcement and availability of current documents.Legislative action would be required to supersede I
relevant parts of P.L. 776, Slat Congress.

(1) Federal Funds for Science X, Part II, National Science I
Foundation (NSF 61-82).

2
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"•nology Division, of the Library of Congress to the new
. . .organization in connection with the recommended clear-

inghouse capability forretrospective search. This! would be necessary to facilitate balanced funding and
resources for all clearinghouse activities, to permit
coordinated direction and control of the functions to
be served, and to promote effective, integrated opera-
tion of all aspects of the clearinghouse services. We
believe that the Division wust roLain physically Inr the
Library of Congress so that it may make effective use
of the unique STINFO collections and resources of that
institution. Since the Library of Cong-usa is an agency
of the Legislative Branch, Cungrosslunal concurrence
w111 be required for an arrangement of this type. The
Executive Branoh should urge the Library to emphasize
processes related to effective utilization of its
STINFO collections and should provide necessary funds.
Since the other national collections (National Library
of Medciteno, Nati.onal Agri cultural Library, etrc,) arealready maintained by agencies of tihe Executive Branch,
no transfers affecting those activities are contem-

plated. The clearingioiise would be expeted to coor-
dinato utilization of their services.

I 4. Organization of c0oaringhciuse capabilities for special-
ized information aorviceo and for formal meetings.

How the proposed clearinghouse organization should be in-
ternally organized need not be firmly established at this time.
Two major functions will characterize Its operations -- (a)3 input, or the collection and organizatLon of appropriate mater-
ial, and (b) output, or the provision of appropriate services.
One internal organizational utructure might provide a clearing-
house in each of the recommended areas, with each clearinghouse
performing both input and output activities in its area. An
alternative structure might provide two imajor components, one to
perform all input activities covering all the areas and the other
to perform all required, related services, or output. We believe
these organizational decisions can best be made at an appropriate
time in the future, in the light of developments and established

SI service needs.

Present basic operations of the Science Information Exchange,
the OTS Technical lnformatior Division, and the Science and Tech-
nology Division of the Library of Congress involve an annual
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aggregate coat-of about $3,Q00,000. The Task Force estimates
that the total annual costs associated with a fully operative I
clearinghouse organization, encompassing reoriented versions
of theea throe programs am well as the recommended new programs,
will approximate $11,000,000. 3

The suggested clearinghouse organization will be of immense
value to the management and performance of Federally-supported
R&D programs. In addition, it will bridge the communication
interface between Federal and private research arid development
communities. The comnurication channels aarbss this interface
are great in number and complexity, connecting thousands of 5
individual points on each side involving sources, users sad
processors of STINFO. In all of our functional recommendations,
we have kept in mind the important problems of communication
across this interface. We believe that this organization would I
have a direct beneficial effect on improving the flow and exchange
of information across this boundary. It it expected to be a moet
important aid toward simplifying and improving such communication.

The Task Force considered moeveral pousibilities with regard
to the location of the suggested clearinghouse organization and
considered none wholly antisfaetory. Two of the more obvious n
possibilities are the 0S18 of NSF and the OTS of the Department
of Commerce, each of which is enabled by legislation to perform
information services for the Federal agencies.

The NSF is a staff-type rather than an operating agency in
that it supports cperationu through contracts, grants and trans-
fore of funds. ThM mode of procedure Ihas been a very effective
one, one which is consistent with the role expected of a founda-
tion. Therefore, we feel that the imposition of the responsibil-
ity for operation of the clearinghouse is not consonant with
NSF'as tradition akid could create problems which might endanger
the effectiveness of the OSIS service and the Foundation's per-
formance as well.

With regard to OTS, its STINFO mission is quantitatively a
minor portion of the over-all activities of the Department of I
Commerce and has never received emphasis from high administra-

tive levels in that organization. Moreover, the Department of
Commerce has its own R&D mission with related RTINFO service
responsibilities. Past experience has shown that serious prob-
leas of interagency cooperation arise when an agency with oper-
ating responsibilities is given Gnvernment-wide jurisdiotinn in
that same area. Therefore, it to of vital importance that the
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"9;paringho~ge servi.co bein lifeuntrammeled by prej•Ctic.ial

We..... . believ:,e the nature and scope of the collective reapon-
! • sibilitiee and interrelated activities of this combined obear-

i• inghouse-network merits independent agency status. To the

extent necessary, Title IX, NDEA 1958, should be revised to

avoid conflict between the STINFO missions or NSF and the pro-
i! posed agency.

"•1 ~Su,,arv of' Coate

"|"" The Task Forces estimates of increased annual costs in con-

nection with the implementation of its recommendations are
• ,I summarized as follows s

Annual Increases
aovernment-wtde direction and review $ 150,O000
STINFO systems R&D 350,O000

R&D agencyý-wide direction and control 1,500,O000

• 4STINFO op-rationts h, R&D adnciea 30,800,000
STINFO operationus of contractors 20,000,000

! Govornmont-wida clearinghouse aervicn o B8991-

Total Eut~ifmlaed Increase in $60,00U0.000
i.! Level of Annual Support

The expanded level so' activity as represented by these
•| estimates would be attained gradually, over a period of two

] Lo four years.

Theme increases would place the gross amount of Federalii.,funds for SUN.FO at about the $300-350o million level annully.
In relation to the $12 billion Federal expenditures estimated
for RHO in FY 1963, this magnitude of information cost would

'•]represent about 2.5 - 3.0%. This ratio of STINFO costs to R&D

",|. costa is slightly loss than that believed to be maintained in
S~industry. While certain industries are known to invest 10 - 300

S;I of their R&D dollar in rebated Information activities, the
!• over-all average is estimated to be about 4% for STINFO pur-

i poses. In universities, the ratio is known to be even higher,
i! •averaging 4.5 -5.0% of total costs.

S~Technical Resources

S~The Task Force believes it would be remiss in its responsi-

bilities if it did not. mention certain matters whose Importance
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to the-R&D-managemont function was progressively appreclated , .. 11
the atudy developed. These concorn the •communication of Infer-

matien relating to the primary resources of R&D. As we have
stressed, STINFO is such a resource, and a fundamental deficiency
in the current state of affairs stemp froin Lhe fact that it has
not boon treated as such. Management attention has conventionally
beest focused on the more obvious resources: (a) funds, (b) organ-
izations and manpower, and (c) facilities end uqulpment. I

Study of the communicatien of STINFO to serve R&D management
reveals the complex tntermingling of these resources in manage-
ment problems and decisions at all levels throughout the progress
of R&D from ito conception to its completion, There are contin-

ulIng problems common to each of these resources, problems which
are of major national significance because of their impact on
R&D. The demands for each of these resources exceed the avail-
able supply and continuing efforts are required to ameliorate
this situation, particularly wilth -upect to manpownr. Because
of these shortages, it is important that R&D resources be util-
ized, effectivoly a'id that theIr utilization be monitored.

The Task Force believes that thw same conditions, deficien- 3
cies and needs characterize the communication or resources in-
formation as were revealed in its assessment of STINFO coomuwi-
cation. The proposed Clearinghouse Agency immediately suggests •
benefits to be derived if the collection and analyses or resources
information and STINFO could be closely associated, organization-
ally and operationally. For example, this close contact would
permit effective utilization of the wealth of resources infor- I
mation contained in the currerTt effort index of the Clearing-

house Agency. The availability of analyses of resources infor-
mation would be of significant value to agency management, to
educational and training programs for scientists and engineers,

to research grant programs and to executive levels of the
Government responsible for long-range national goals and poli-
cies. The Task Force therefore suggests that serious consider-
ation be given to the merits of establishing a Bureau of
Technical Resources Analyses with Government-wide responsibility
for continuing, coordinated analyses of all four categories of |i
R&D resources.

If the scope of the proposed Clearinghouse Agency were I
expanded to cover information on all these technical resources,
as is provided in the current effort part of its mission, it
would in effect become a comprehensive activity deserving the
designation, Bureau of Technical Resources Clearinghouse Service.
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"The two proposed Bureaue should be closely related in order

I to ensure their optimal effectiveness, Government-wide and
nationally. For this purpose, it Is suggested that establish-
Sment ofa National Technical Resources Board be considered, as
an independent agency of the Executive Branch.

The suggested Board could become a valuable tool to aid
the proposed Ofi'ce of Science and Technology in carrying out
I-ts anticipated broad-scale evaluation responsibilities con-
cerning R&D programs. Similarly, it would expedite the work
of ad hoc advisory groups and save their members significant
amounts of time by making pertinent information promptly avail-
able for their use. It would be especially useful for correlat-

ing all the resource appacca of ani interdisciplinary field or
program cutting across agency missions. Such comprehensive
assistance has heretofore not been available.

'I

I
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" CHAPTER VIIs AN IfLMENTATION PLAN

How can the Task Force recommendations be implemented?
Partial improvements or "sub-optimizationh" could be more
detrimental than helpful if not developed in a manner aimed
to achieve the comprehensive system requirements. To develop
the recommended Government-wide system capability, a great
complexity of actions involving numerous organizations within
the Federal Government is clearly required.

Orderly Transitlon j
Recognizing the futility of any attempt to establish the

system by "crash" actions, tho T..sk Force proposes an orderly,
step-by-step transition from the existing situation to the
Governmont-wido system it recommends. Figure 1 presents
schematically the muJori fiotione of the proposed plan, relating
to the principal. Federul organizationu Lhat are involved in
the ruon,,.iiRndd •y:•L,,•. Thu p:l-ai lu dooignod to provide for
improvod uperation of the Govern~entl's eommunication process
during th, transition period. It contains four sequential
and ovolutionary phtuu •of" aetiotlm, oaeh of which is prere-
quiulto to sucueudixiig ut-u,,s aid thu end objective.

The proposed plam Idortifion the moot important, specific Ii
actions and buichnmarka to bo accomplished, and their necessary
sequence and intordepunduncy. It Identifieor numerous organi-
zations involvud but ifhould riot bu interpreted as an organiza-
tion chart. It providur a basis for integrating essential
effort, for top-level. wonitoring, reviow and evaluation, and
for modification or adjuatmoit; If progroess ldicates the i
necessity. It can bu timo-uualed (PERTed)( to indicate
periodically the currant ouLlook for meeting the end objective
and significant Interim objectivos. It can also be broken
down into more detailed plans of acticn.

Phaoes of Effort h
The actions and bonchriarks of Phases I and II can be

accomplished within the existing jurisdiction of the Executive
Branch. Those in Phases III and IV can be completed only
through new Congressional legislation and coordination.

(1) PERT refers to the management tool, Program Evaluation
Review Technique, developed by the U. S. Navy Special
ProJect Ofc.-53 -
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Phase 1 nal: s for the completion of Executive directives

and draft legislation, requiring actions by many ExecutiveBranch agencies to modify their existing STINFO activities.
These directives cannot be issued until detailed planning iscompleted. Phase I contains no actions that would directly
alter the existing situation.

Phase II contains the initial transitional actions on the
basis of which existing STINFO operations of various agencies
would undirgo modification. This phase covers principally
agency actions that must be completed "to get their houses in
order" in compliance with Executive directives.

Phase III outlines the completion of actions and bench-
marks to establish operation of the comprehensive system pro-
posed by the Task Force. Initiation of these actions is
dependent on the completion of Congraoesional legislation.

Phase IV begins with operation of the proposed comiaunica-
tion system. During Lhis phavu, Lhu IniLial comprehensive
system will undergo continuing development and improvement to
keep pace with the dynamic .ituuLlons and requirements of the
future.

Explanation o' the Plan

I Nature of the Plan

Each evant in the network of Figure 1 is an unambiguous
benchmark of progress that occurs at a point in time. Fncir-
clod evento represent major objoctivos of the plan. The arrows
depict the interdopendency of events end symbolize the passage
of time between successive e-.nts. Lengths of arrows are not
proportional to lengths of time or amounts of effort.

Detailed Description

Events 1 - 6. Once the Task Force plan is approved (Event
1), the first action involves establishment of an Executive
Office System Development Group (Event 3), responsible to the
Office of Science and Technology (Event 2). This Group will be
responsible for preparing detailed plans for subsequent actions,
and for monitoring their accomplishment. This Group will pre-
pare standard procedures and guidelines for improved and compati-
ble STINFO communication within and among existing agencies of
the Federal Government, including policy statements and Executive
directives to carry out those procedures (Event 4). Concurrently,
the Group will complete a plan, in coordination with the Bureau
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of the Budget, to adjust STINFO funds and to modify existing
organizations and STINFO fntct.ons (Event 5). The Group will
also draft proposed legislation (Event 6) for the approval and
funding of Federal Government organizational and functional
changes beyond the jurisdiction of the Executive Branch. De-
tailed planning will also be accomplished for the establishment
of specialized center and formal meeting clearinghouse services
(Event 14). 1

During Phase I, the System Development Group will develop
similar plans to identify in more detail the activities and.
events represented by individual arrows. For example, a detailed 1
plan of activities and events essential to complete arrow 7 - 11might involve a greater number of events than appear in Figure 1.

Events 7 - 15. The first actions to be taken by agencies
will be initiated by one or more Executive directives (Events 7
and 8). Prosecution of Phase 11 of the plan will begin at this
poit,. Iflplum,,untation of the Exc2utivo directive, will invnlve
a variety of actions within and ramong .1 D-generating agencies
and SEINFO processors. Coordination of agency efforts to carry
out t,hU Exticutivo diroctivos will bo a continuing function of the
System Development Group. Anuthur early activity during Phase
II requires the provision of funds to reorient the Division of
Science and Technology of the Library of Congress (Event 9) to
enable that organization to revise and extend its functions
(Event 13) as recommended. As early as possible during Phase
II, the draft legisletion wiL1 be nubmitted to Congress (Event I
10) to request authority and funds essential to initiate actions

leading to the operation of the proposed system. I
As soon is ruetponsible agncios have implemented the

Executive directives, the transitional systems will be in oper-
ation (Event 15). It is important to note the multiplicity of
systems in the description of Event 15. This event is a major
interim objective of the plan, but the reader is cautioned not
to conclude ita achievenien4 oatisfies, or nearly satisfies, the
Government's need for the comprehensive system proposed by the I
Task Force. There would at this point be no organization re-
sponsible for administering and coordinating Government-wide
clearinghouse services.

Events 16 - 35. The completion of actiona to establish
the desired system (Phase III) begins when the proposed legis-
lation becomes law and tho required funds are made available

-61- 1.



(Event 16). Shading in Phase III inrleatee that establishment
of the proposed organizations may have to be modified. The
System Development Group (Event 1) will be converted into the
Technical Communication Coordination Group (Event 17) in the
Office of Science and Technology. This Group will continue its
system development functions and perform coordinating functions
to insure the effective development and operation of the system.
It will have stRff renponsibility to implumunl. the legislation
and to ostablish the National Technical Resources Board (NTRB)
in the Executive Branah (..vozt 11)-. "h; .... hni--al Communication
Coordination Group will assist the NTRI3 to establish the Bureau
of Technical Resources Analysis (Event 19) and the Bureau of
Technical Resources Cloaringhouso Service (Evont 20). Full
operation of thin complex (Events 17 - 20) will roquire the
early clarification (if roopons I hl H tieo and the funutional
tranufors shown by Events 21 through 26. The Coordirlatioa Group
will work closely with the NTHLiB, the Library of Congress, and
the Bureau of TR (Uearinghouse Service to establish the CWear-
Inghouno components (fivonts ;"I tlar,,iigh fI).

The complotion of EvuntLI 16 throughi 31 wIll permit the
several now orgunizations to beiin full operatlons (,veonts 32,
34, 35). Throughout antd Iniyond I'hatio 111, tho R&I) generating
agencies will continuu their opuratioti uof the basic depart-

If mental functions (Event 33) in the field of STlNF0 communica-
tions. Full operation of the technical resourcegs Information
system (Event 36) begins Phase IV. Phase IV will also be
characterized by continuing tMDi) nnd other improvemient efforts
to keep pace with the dynamico of science and technology.

I (,oordi iated schodu]lng

The network plan is a valuable tool for estimating the

time-scale, for realiatic scheduling on the basis of time
estimates, for monitoring progress in time, and for estimating
periodically the current outlook for meeting key objectives and
the end objective. To so:i'xc t!h,- purposit Mppli.!ation of the
basic PUIT ttin-_ g sy.ptom would be forusiblo. This method of
time-scaling the plan would motivate responsiblo individuals
and organizations to inmet their 6chodules and provide the
Executive Office with continuous knowledge about the outlook
for completion.

I
I
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The End Objective: A Technical Resources Communication System

Figure 2 illustrates the functional and organizational inter-
relationships that would characterize the end objective. This
figure may assist the reader to understand how the technical
resources communication system would foster profitable inter-
actiont and communication among major Government organizations,
and between Government and non-Government communities.
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CHAPTER VIIIM ADDITIONAL CONSIDERATIONS

Legislative Branch Recommendations

The Sunate Committee on Government Operations, and its
Suboommeittee on Reorganization and International Organizations
have issued three reports which make specofic recommendations
for improvement of STINFO activities in the Federal Government.
These aret Documentatiun, Indexinm. and Retrieval of Scientific
InformatioR - A Study of Federal and Non-Federal Science Infor-
mation Processing and Retrieval Programs, (Document No. 11.3,
86th Congress, 2nd Session); Coordination of Information on
Current Scientific Research and Development Supported by the
United States Government - Administrative and Scientific Prob-
lema and Opportunities cif Central Registration of Research
Projects in Science and Engineering ?Report No. 263, 87th
Congress, lst Session); Coordination of Information on Current

J Federal Research and Dove lcRment Projects in the Field of
Electronics -- An Analysis of Agency Systcms for Storage and
Retrieval of Data on Oigoing Work and of Views of Private.1 Companies on indexing and Communication Problems (Committee
Print 87th CoGigrGsa, lot iossion).

The Task Force has attempted to keep these recommendations
in mind In the course of its investigations and deliberations.
We sincerely believe that most of them will be attended to in
connection with the improved Government STINFO system proposed
by the Task Force. For the reader's convenience, the various
recommendations resulting from these staff studies are listed
in Appendix A.

Restrictions to Information Flow

We must mention our concern with the fact that the STINFO
communication process is being increasingly impeded by a spec-
trum of restrictions which serve nu essential national purpose.
These barriers seriously interfere with scientific and techno-
logical progress; they curtail the essential processes of skep-
tical review and feedback via criticism and discussion, and
inhibit the valuable benefits of cross-fertilization of new
approaches and ideas among technical specialties.

jj Proprietary Information

Scientific progress is an evolutionary process in which
advancement is dependent upon awareness of previous facts and
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acoompliushnts in an area of specialization and even apparently
un~related fields of inquiry. This is particularly significant

in applied R&D where the rapid pace requires that knowledge of
the existence of a new device or technique be exploited promptly
wherever possible. Consequently, holding back information on
advances in R&D seriously retards progress.

This is precisely tho situation that prevails in connection
with information claimed to be proprietary by many Government
R&D oontrautora. While the Govornment contract normnally stipu-
lates that the information generated in thu couruu of amn 1D
project be made available for Uovernent uoa, a rather narrow
interpretation is often applied. Thus, Govzur-,m, nt-sponwored
STINFO of a "proprietary" nature, (uin be, and often is, excluded
from the normal avenues of dnnoiumil•ationi, nuch as primary div-
tribution to contraotorie with oImil]ar unreleet. end socondary
distribution through A:3TIA and U'PS.

Ono might uL.,urvu that thu indlvIdual GovurnmentL contrtacl
olnd prunjtuot ofnf.ifii- havn V14) 1•oll right. , fiil nthould hlve the
desire to spread the toclhnical infurtmtion, and that thy -re
romiss if they do not do ao. However, thusu Govornmunt repre-
sentatives are prnmarily crnceru.,,I, with the rimudlato problems
involved in their own progra!!m. ]in thu |,ihonl;e of a Governimlunt-
wide policy for Information uxuhangu rnd oi' explicit assiAned
responsibility for dissominatlou, they cannot be expueLed to
expend project resources and may not prefer to risk countractor
disfavor by such activities. FurLhormor'o, the increaoed tuch-.
nical complexity of mxlern 1W) has led to Government delegatLonI
of a large part of technical maoiagement to prime wapouns-
systems managers or to not-f1or-profit management-type orgaiizi-
tiono. Their motive, arid capabilitien for information dissem-
ination are generally not those required to satisfy the needs
of the national sciontific community. Most major system develop-
ments involve very advanced teshniquos where new knowledge and
technology are generated in many phasuo of the program, includ-
ing even the testing process. Technical reports from subcon-
tractors, large-uystemi progress reports and testing analyses
often contain considerable information pertinent to other I
national programs. It is therefore very disturbing to learn
of the severe restrictions placed on dissemination of such
information by the prime contractore and cognizant agencies. I
As a result, many such reports are unavailable for distribution
to technical workers throughout our national complex.

- 66 -
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A very significant portion of Government-sponsored STINFO
is subject to security classification restrictions. We are

I ~fully aware that the probl~ems ouncerning national seourity pol-
ii I'icies are very complex; however, we wish to stress the need for

improved interpretation and application oif t~hese policies soSi that effective and essentiai hiTinYo communication may be achieved,
consistent with valid security requirements.

Security ulassification policlon muot be intorpretod with
.1 respect to each research or dovelopmont program so that specific
I classification guxides may be developed and applied. These are

essential to provide ncceassry consiotoncy and to prevent mnad-
vurtent compromine of caiaUrll'ud inuturial. S3uch guides should
reflect ucientific, toohnioal anrd military pointo of' view ina

balanced peropectivu. The value and feauibility of' such classi-

fication guidius have been demonstrated in AEC.

Automatic downgradling 1-. ~u11t~intn!! 'ri' IPO now in effect per-
mit much GTIN1FO "horn"' iAunalfiod to bacome unclassif'iedi withinI a maximum of' twulvo yuai's fromn itii initial reporting. The effea-

-3 tivonano of these regulationo noodn to bei monitored nonitinually.
They cartainly do not. Jumtltfy a complacont attitude concerning
over-clarivificatlozi. Thu u.4o of' up-to-date uscurity clansifica-
tion guides would aid An preventing ovoz'-classi±'ioatioxr, and in
identifying arid curruotirig It when It occuro.

1 We recognize tho put'puoti or the neod.-to-krww principle to
limit di~suemlnatiur to thotie having a Juntii'iabie and recognized
information neced in coinnect!on withi thieir of'ficial responsibili-
ties. Trhe basic weakness of thiu concept is that frequently1 individuals needing information do not know of its existence
and therefore caninot aok foi, It. 'Wo believe that better means
are needed and feasible for' announcing~ the existence of' classi-

f'ied STINFO without compromising security.I Conclusion

In addition -to improving the flow of legitimately-classified
STINFO, Government management has opportunities as well as obli-
gations to reduce signif'icantly unjustif'iable restrictions onI ~STINKO flow for either proprietary or security reasons. The
Task Force is hopeful that its recommendations will provide a
more favorable environment for advancing R&D without jeopardizing

military or economic' security.
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APPENDIX A

(Recommendations resulting from Staff Studies of the
Senate Subcommittee on Government Reorganization and Inter- Ii
national Organizations - Chairman, Senator Hubert 1H. Humphrey.)

The Special Assistant to the President for Science and Ia

Technology and the Federal Council for Science and Technology

should devote increased attention to coordinated interagency
planning and management of scientific research and development,
and to the utilization of up-to-the-minute information there-
fore. I

The policy should be promulgated throughout the Federal
Uovernment thatt

a. Decisionmaking on new resoarch and development should
be preceded not only by the standard procedure of
consulting data on prior results, but by consultation,
to the extent feasible and desirable, of pertinent
data on work already under way or work completed butnot reported or published.

b. Agencies should be required to cooperate to the fullest
extent with the Science Information Exchange.

Strengthen Science information Exchange ....

Continue Documentation Center Efforts Toward Coordination.

a. In the interest of economy and efficiency, the Armed
Services Technical Information Agency and the Office
of Technical Services should continue in their efforts I
toward ooordination and, as appropriate, integration
of activities in the management and dissemination of
unclassified Information. These contors (like uthers)
should continue to exploit the fullest technological
possibilities in the individual and mutual use of
electronic data processing and in high-speed reproduc-
tion facilities.

b. All Federal documentation centers should vigorously
endeavor to expand their program of cooperation with
one another, and with the Science Information Exchange.
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Ultimately: it :hould prove feasible to record within a

-uniform 0overmant-wide complex a wide variety of pre- and
post-publication data. This would permit the tracing of in-formation from the inception of an application for a research

Sor development project to the publication ofprgeseot,
and then, of the final report of the completed research.

S•The complex should be so organized as to permit an indivi-
dual located anywhere in the Nation in a Federal Laboratory, in
a university, institute, or private company - who has a bona
fide need for non-classified information on federally-supported
research and development to obtain it promptly and reliably.Minimal effort should be required for searching out the many
sources which might have parts of the data.

The Science Information Exchange and federal agencies main-
taining significant internal information systems on current work
should strengthen cooperation with professional societies. TheIoclacetlo rfullest ouopuration should be invited in evaluating
systems, making suggestions for strengthening systems, arrang-
ing for dissemination and encouragIng utilization. Tnternational
professional organizations should be similarly invited to explore
the world-wide phases of the problems and opportunities of in-
formation on work in progreus.

The National Science roundation should continue their
commendable efforts to determine Federal outlay for scientific
communication and information purposes and should rnceive fullest
cooperation from the agencies. To the extent feasible, intensi-
fied efforL should be made to estimate the indirect costs ofinformation and communication.

I More intensive studies should be conducted of scientists'
information-gathering patterns, particularly their usage of
existing "in-house" and contractual systems, of reports, articles,
buoks and audiovisual materials. The carefully devised scientific
studies of information unage should, when completed, be capital-
ized upon by strengthening existing services or by establishing
now pilot systems to test proposed improvements. Professional
societies should be encouraged to publicize findings in order
that members have an opportunity for self-education so as to3 avail themselves of benerits that may be foreseen.

a. The Office of the Secretary of Defense and the respec-
tive services should move ahead in resolving policy and
operational problems of information systems and activi-
ties. This should include determination of which

9
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internal systems among the services should continue to
exist and what their relationships should be with the
DD 613 system.

b. The Department should undertake a careful evalation ofi
its Internal project reporting and dissemination pro-
oedures. It should seek to make sure that data regis-
tared on DD 613 forms Include the specific types of
Information called for, are authentic, up-to-date, and
are made readily available to all echelons in DOD hav-
Ing appropriate use for such project information.

a. The improved DD 613 system should be utilized for in-
tensive study of unintended duplications.

d. The fullest indexing of current projects should include
developmental activities, and should be correlated with
reports of results.

e. The Department is urged to give special attention
toward reviewing and using to the maximum extent the
rusalts from canceled contracts and subcontracts.

f. Caruor incentives for civilian and military manpower,
skilled in information problems, should be provided.

It is respectfully submitted that the Senate Committee on
Appropriations may wish to consider requiring the funding of the
Science Information Exchange to be a budget line item, perhaps
as a specific part of a larger item on management of pre- and
post-publication scientific infoumLtion.

a. At the level of interagency policy, the Federal Council
for Science and Technology should dovoto further atten-
tion to the problem of strengthening information on
scientific and engineering manpower and action based on
analyses of needs, derived from such information.

b. The NSF ahculd receive e specific mandate to develop
with other agencies and with the National Research
Council estimates as to long-range, e.g., five and ten
year, neods and preparation of scientists and engineers,
especially for fields which may prove vital to the
national security in the space-nuclear age.

c. The Science Information Exchange's data on manpower
should be utilized to its fullest potentiality and



with minimal duplication of effort in relation to usage
of other manpower inventories.

Further recommendations in the field of electronics are as
follows a

1. Means should be explored to formalize the information
channels associated with existing special information aen-
tero in the field of electronics and to extend these
channels to cover technical information development in
weapons-systems contracts and in the sub-contr;..-ting
complex.

2. Coordination of information services to avoid overlap
of information-collecting activities should be undertaken
to avoid placing an increased burden of paper work on
those who generate new tochnical Information, and, if
possibleb to decrease the existing burden.

3. Consideration sh(Aild be givon to entabliphing Informa-
tion centera for the areas of electronics now served by
advisory groups who do not have the benefit of such infor-
mation services.

4. Any central project index that may be established on
an experimental basis should plan to include the field of
electronics, both research end development, at the earliest
possible moment.

5. The explicit funding of information services should be
encouraged as a means for providing more definitive data
than is now available for the ovaluation of the status of

B� scientific communication.

6. Central indoxing of current research should not be per-
mitted to discourage the existence or establishment of
speciai electronics information centers where such centers
are needed to provide greater depth of indexing than can be4provided by a central activity or where the close aasocia-
tion of such information centers with project planning andmanagemenL activities guarantees their effective utilization.

7. In the course of research on the technical information
communication channels used by scientiatki cud engineers,
attention should be given to the effectiveness with which

! indexes could or do support informal communication channels
by aiding the organization of symposia, by informing the

7
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seeker for information of the identity of individuals he
may usefully contact at such symposia, by guiding corres-
pondence, and in other ways.

8. The contribution of a project index to the indexing of
reports emerging from the project should be studied and
the possibility considered that close coordination between
the two kinds of indexing efforts may effect a large re-
duction in combined costs.

9. Experiments such as the former CATE program that pro-
vide useful Information to guide the approach to a more
complete solution of the problem of closing the gap be-
tween the performance of research and the utilization of
the results of research should be encouraged even after
moro comprehensive Infoinatlon services have been estab-
lishod.

10. The need-to-know aa a roati'ction on tha diaioeminatlon [
of non-olassified informzation should be reviewed with the
objective of achieving the most widespread dissemination
of information consistent with security and of achieving
uniform practices and elimination of unnecessary red tape.

11. In the absence of comprehensive and detailed indexing
of current electronics research, mechanisms should be set I
up to insure salvage of advances in electronics technology
embudied in canceled programs.

12. A study should be undertaken to provide comprehenaive
statiutical data on reporting requirements and practices
in the in-house and contract electronics research and
development programs of the Federal Government.

I
I
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APPENDIX B

I Federal STINFO Ag enoiea

3 The following is an NSF listing ofý Government Departments
and Independent Agenuies carrying on STINFO activitiess

Department vf Agriculture
Department of Commerce
Department of Defense

Department of Army
Department of Navy
Department of Air Force

Department of Health, EMucation and Wolfare
Department of Interior
Department of Justice
Post Office DupartmontDepartment, of State

Department of Treusury

Atomic Emorgy Comuilasion
Bureau of the Budget
Civil Service Commisti.on
Council of Economic Advisors, Executive Office of the President
Farm Crodit Administration
Federal Aviation Agency

Federal Communictitluna Comminsuion
Federal Power Commission
Federal Trade Commisnion
Federal Roservo System
General SUrvicea Administration
Government Printing Office
Housing and Home Financo Agency
Interstate Commerce Commission
Library or Congresn
National Science Foundation
Office of Civil Defense
Securities and Exchange Commission
Small Buniness Administration
Smithsonian Institution
Tennessee Valley Authority
U. S. Information Agency
Veterans Administration

7
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