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DISCLAIMER -

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of '
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
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process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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MAJOR TRENDS AND PORTENTS RELATED TO INFORMATION COSTS
John H. Wilson, Jr.

Lawrence Radiation Laboratory, University of Californisa
- Berkeley, California 94720

Let meAdnnotate.ﬁhe”cﬁrves you have and touch on some of the trends

and portents related to information. Several of these we‘intend to dig into

.in_the new Special Interest Group on Cosfs, Budgeting, ahd_Economich

Trends in Federally Supported Information Activities

Expected_Leveling_Off of Federal Government Support. Funds for research

and development are drying up, as is hardly a secret these days; 50 we may
expect fundé'for information to run parallei (see Flg l ) We' may expect,
as a matter of fact that scientific and technical 1nformat10n may be harder
hit than research and development. Buggest chunk of federal money supporting

information activities has come from the Department of Defense, and it is DOD

. that is very llkely&to be clobbered the hardest. . (See Fig. 2.)

We could‘expect information activities to remain flat for a while because

~ research and development in the sciences is going to remain flat for a while.

in elther the federal or private sector.

However, this hasn't yet come about/ Examples of activities that con-

tinue to rise at exponential rates are number of abstracts in Physics Abstracts

and documents sent out by the Federal Clearinghouse. See Figuree.3 and k.

A reason why we might expect leveling off of_support.for information to



‘continue for quite a while.is the general law concerning éocial phenoména with
exponential growth: after a while they reach saturation, and the exponential
growth curve flattens out. (See Fig. 5.) One of these days the information "

explosion is going. to be over. .
 so the'leV¢ling is imminent but hasn't happened yet.

Increase in Information Services. A change in the mix of activities

within federally supported STINFO activities can be noted. At the beginning of
the 1960's pﬁbiication'aﬁd dissemination had been supported the heaviést—-

about 50% of ail STINFO funds. By 1970, however, information services had

risen to approximately 50% énd publication énd disseminétion had fallen to
something over.25% of the total expenditure. (See Figure 6.) Information
services haVe-grpwn as the new'documenfation activities héve been introduced
throughout the federal establishmenf to satisfy the needs of scientific programs.
Théy”have‘beenrektended in dépth and coveragé and have entered upon costly

mechanization.

Relaﬁed to the growth in information services has been the growth in
regearch and development--largely computer research. It has doubled in ten

years--from T% to 16% of the total.

Addihg the two--information services and research and development, both
largely computer oriented activities--we can account for two thirds of the
money spent by the federal government on STINFO. However, these numbers should

not be swallowed whole from this hasty analysis: fdr instance, computer
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research noneyvis being spent for photocomposition to snpport publication.

Parallel Trends of STINFO and Data Collections Another trend to which

STINFO is related is. that of the increase in federal obllgations for. collec-4

tion of general purpose data. (See Figure 7.)

Obligetione forlgeneral-purpose scientific‘data‘havezgrown from 1962

to l969vat an average annual rate of 9.percent bnt generally at a

decreesing rate....The overEll grOWth of.Federal fnnds for generalQ

purpose scientific data is a reflection of an increased demand for

,accurate, comprehen31ve, and tlmely 1nformation on both the physical

env1ronment and the socioeconomic facets of modern society. This demandj
~ for morevdata-comes from within endrfrom outside the Federal Govern-

ment and represents, in nany casee, efforts to solve sone of_the pressing:

probleme of the present time-;water and air pollution, poverty, and |

crime;:to-name a_few.;

It you discount the increase for the Bureau of the Census for the 1970

national census, the curves for STINFO and collection of general purpose data

are almost parallel Just about what you would. expect | If data is collected,

then use will be made of it, and will show up in STINFO obligations. However,

it should be p01nted out that some increases in both of these categories

results from‘ectivities formerly buried in scientific research projects‘now

being identified as'STINFO or data collection and analysis.

lrederal Funds for Research, Development, and Other Scientific Activities

'Fiscal Years 1968, 1969, and 1970. National Science Foundation. NSF 69-31..



Costs and Budgetlng. Programﬁing, plenning, and'budgeting (PPB).is now

requlred for most federal agencies, and will soon be required for all. For

1nstance,'the,l969 Joint Congressional Economic Commlttee report recommends:

"we urge‘tﬁe new administration to make every effort to strengthen
the PPB System, increase the capablllty of the Bureau of the Budget
and executlve agencies to 1mplement thls system, and prov1de incen- -

tive for its effectlve functlonlng. (2)

A priee ﬁag can, after ail, Be'put on anything. And T'm not saying that
~ human valueE'have only the Value»ef the price tag. There is nothing degrading--
though many information'managers seem to have the feeling that there is--about

making‘the’rost'of fhe dollars that came yoﬁr way, or trying to get more te come

N

to you, amivgiving values in dollars for what dollars buy.

Cost in dollars is not to be equated to the subgectlve and psychologlcal
value of 1nformat10n for each ind1v1dual researcher, anymore than for adeqpate ‘
medical insurance, a safer place to work, well~kept building and grounds, and

‘not having the smell of garbage wafted through his window on spring mornings.

PPB demands that you project cost benefits and that demands imagination

as much as analysis.

Functional Merging of Information Activities

.

Technieal Ihformation, Data Collection, and Analysis Activities Merge.

Collecting, analyzing, pﬁblishing,vdistributing data in printed form or in
) ,
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microform or’ magnetlc tape tend to be increa81ngly done by or in cooperation with

the technical 1nformation operation

For example, we at Berkeley--like many other research laboratories--

’ are'tryihg to set up an enﬁirbnmental"research institute, and in it we propose

a compreheﬁsive'information_actiVity:that would include (i) conventional
technical 1ibiary activities; (2) cellecfidh and.searehing of‘varioué data bases
and 1ndexes avallable for computer manlpulatlon, (3) maklng compllatlons and
summaries of data' and (h) detalled data analyses and review artlcles These
Operatlons would’t necessarily or even probably be- set up as a unlt functions

would be performed by several groups in the Laboratory..

Technlcal Informatlon and Public Informatlon Act1v1t1es Merge. The

difference can no longer be ma.intained between technlcal and nontechnical
1nformation For 1nstance, in the natlonal campalgn now belng waged to clean
up our air and water and keep them cleaned up, much of the hlghly technlcal
materlal--chemlstry and physics-—have to make as much sense to the nonchemist

and nonphy81c1st as they do the chemlst and phsyicist and englneer Not only

' do they have to make sense, they have to be understood well enough by the

non8pe01alist so that effective action can be taken.

» Informlng, tralnlng, selling--conv1nc1ng people to act--all merge You
not only want to tell a person a fact, you want to convince him to do somethlngv

about it, .and then show him how. Consequently, the. trades of. scientific and

: technlcal information (S’I'ZI]\IFO) spec:La.llst and publlc information (PI) man both

have to- shape their products for a multi-component audlence, an audience whlch
1ncludes the audlences both have previously dealt with. ALl of the media

become of egpalvinterest.



What does this merger of STTNFO—PI activ1t1es mean for costs? It means
that publlc information type of costs-—those related to 1nform1ng, tralnlng;
and selllng to the nontechnlcal audlence--will increase relative to straight
technical-inférmatibn coéts; Because the levellng off is not to be expected
in the 1nformat10n requlred as we try to alleviate pollutlon, crime, and other ?‘

social hazards of our time.

Ffom management’s v1ewpoint then, all 1nformat10n act1v1t1es tend to
be thought of as one package, however spread out in location or supervision.
It's only we_spec1allsts who want to fragment them. Cost comparisons can,
consequently, bé expeéted. And cost benefit combarisons. An example of manage-
ment's thinking éloﬂg these:lines can be seen in the recent metger of technical
and business information actiﬁitiés in the Department of Commerce's new National
Technical.lnformatioh Service. NTIS incorporates the Federal Clearinghouse for

Scientific and Technical Information.

All Media Are Go. Much time and breath is wasted among'information people

contending'about ﬁhich media, techniques, procedures, equipment will survive
or dominate. . They arelall going to survive and the particular situation will
dictate which ﬁill dominate. Television was going to do away with both movies
and radio; but today both radio and movies are obvioﬁsly with us to stay;
Demise of_hérd copy hasvbeen ﬁrophesied year after year for the last couple
of decades, but the tenacity.of almost everybody in insisting on having hard

copy seems to indicate that it too will survive. ’ v

What is the right mix? That is and will be the big question for the
manager of information systems. And the right mix is increasingly going to. be

the mix with the right cost.
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Buy Services Ratherbfhan Build an Empire. One way to get the right

mix of services is buy what you need when you need it. The more that the_
information manager buys services, eqnlpment, products, the better he will be
able to know his costs and budget hlS own expendltures Vendorsvare in business
to sell for a proflt they know what their services and products cost and upon
reqpest Wlll quote you firm prices.

Neﬁer_oréanizations such as the.Department of Health, Education end
Weifare; Hbueing.and Urban Development; and Tran8por£ation, are buying--or
should be buyiné;-services rathervthan installing their own equipment, or
hiring their'omn peopleF-excep£ as ceordinafors. Theserorganizations‘sheuld
be farming out all possible 1nformat10n activities. YNASA has.farmed out its
report dlssemlnatlon for years Natlonal Agrlcultural Library announced recently
a computerlzed current awareness service that the Instltute for Sclentlflc

Informatlon is going to handle.

No need te develop your own compnterized systems from scratch. Today,

increasingly, the information manager can take advantage of commercial computer

development. rNot exactly off the shelf, but close to it. For example, McGraw-
Hill recently signed an agreement wifh United Computing to store data from a
number of its books and technical publlcatlons in the memory bank of Unlted'
computer in Kansas City. The computerlzed publication will be accessible to
hundreds of users s1multaneously through a multlplexed telephone circuit. To
find & fact or f01mula 1nstantly, an engineer simply dlals a local telephone
number and is comnected directly to the United data center. The computer |

provides the answer immediately through an aconstic coupler and printer.
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And what you can't buy today, you will be able tovtdmorrow. Information
managers can helpISPeed the process by shopping around, convincing vendors
that if éuch ahd such services and products were available, not only would

they buy them but so would mahy»others.

Information Ihdhsﬁry Concg@t

The catching hold of the ¢oncept of the "information industry" is one
more major aépect} Tt might be said to begin with Machlup's book in 1962,

The Production and Distribution of Knowledge in the United States. It has

recently been acknowledged by'thoée in the trade by the formation of the " Informea-

tion industry Association."

It's hard to decide what'éxactly we should consider as the conventional,v
classieal ihfdrmation industry. An exercise for éomebody is to take Waséily
Leontief'é_input/output charts as published by Office of‘Business Economics
bf the Depaiﬁmeht of Comﬁérce and piece together the inpﬁtsvand oﬁtpﬁts that

make up the information industry.

If we are now an industry, then we nad better start coming up with

costs. For one mark of an industry is that it knows its costs.

Time Ripe for Improved Costs Analyses

Time is ripe, then, for the information manager to devote his attention

to sophisticated costvanalysis, both of the big chunks of his system and of

e



~its smaller components, both for cost accountlng and cost beneflts He can do
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no better than follow the recommendatlons of the COMSAT report

STUDIES OF COST AND VALUE
Particuiafly important among the recommended studiee,will be thosev '

addressed to factors of cost and value; " The difficulty of develop-

‘1ng quantltatlve meagures of the value of information serv1ces

suggests the need for greater 1ngenu1ty and more-~ systematlc procedures
in the conduct of such studies. In situations in which a free market
ex1sts, the price the user is willing to pay for different 1nformat10n

serv1ces prov1des a measure of such factors, however, this measure must

. be viewed with caution until the behavior of users, especially so~called

"in a rut" behavior, is»ﬁetter underetood. Collections of offhend
opinicnsbef scientists and £echnologiets about the information services
theyifhink.fhey want have‘little utility; offen such opinions call for
an ekhauStive service when a less compfehensive'butvmore reasonably
priced one would be more valuable,_or for an exceedingly fast seruice_

when a slcwer but cheaper one would be a better buy.

RECOMMENDATTONS

Develop measure of value for information services that embody various

combinatione ofvaccuracy, ccmpleteness, discrimination; fimeliness,
end similar’factors; These studies should include experimeuts on user
respohse.to new services. The facility of providing additional
specielized informafion serwicesat appropriately scaled prices shouldr

receive particular attention.



Studies should be initiated to determine the relative costs of differ-

ent methods of storagé and transmission of recorded information.

ASIS SIG/Costs, Budgeting Economics Can Assist

Formation within ASIS of the special-interest group on coSts, budgeting,
and economics should help to get studies under way. We welcome any suggestions.
Write me, phohe'me, or nail me before this 33rd annual meeting of ASIS closes

today.

10
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TABLE 1.

IN NSA AND TS CLASSIFIED COUNTERPART,

CLASSIFIED REPORTS (ACR), SINCE 1948 @

1
66 67 68 69 ‘70

(est.)

National

THIZ GROWTH PATTERN OF ABSTRACTS PURLISHED BOTH

ABSTRACTS OF

No. of Encrease over
Yoar abstracts previous
published Seyr period

1943 2522

1959 670 160
1958 17960 168%
1963 42421 130%
1968 53507 265

4 An Analysis of World-Wide Contributionsto Nuelear Seience Abs(rlcn Vol, 22

(I"GB) Rep. TlD-25004



LEGAL NOTICE

This report was prepared as an account of Government sponsored work.
Neither the United States, nor the Commission, nor any person acting on
behalf of the Commission: ‘

A. Makes any warranty or representation, expressed or implied, with
respect to the accuracy, completeness, or usefulness of the informa-
tion contained in this report, or that the use of any information,
apparatus, method, or process disclosed in this report may not in-
fringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, or for damages
resulting from the use of any information, apparatus, method, or
process disclosed in this report.

As used in the above, "person acting on behalf of the Commission”
includes any employee or contractor of the Commission, or employee of
such contractor, to the extent that such employee or contractor of the
Commission, or employee of such contractor prepares, disseminates, or pro-
vides access to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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