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BSTRA
Costs and cost?relatedrfactors'connected with

proVidimq on-line search services through, the public library are
examined.'. The examination was based on preliminary results from an
on-qding evaluation of experimental program (DIAL/B). In, the

- 11 DIALI experiment Lockheed's DIALOG search service\was available to
the ublicAhrough four publj.c libraries in the San Francisco Bay
Atea Pfeliminary data were gathered on fixed costs connected with
cyst m operation, 011 individual search costs;. and on costs associated
with the additional ,time demands made on the library reference staff.
In addition, several factors were identified which impinge on the
,proyision of financial support for such on-line search services.;. °
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FACTORS AFFEtTING THE ADOPTION. OF ON--1.15
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ABSTRACT

This paper examines costs and cost-related faCtors connected with /

providing on-line search services through the public library. Preliminary
results are-presented from anon -going evaluation of an experimental
program (DIALIB) underway in Northern California. In this experiment,
Lockheed's DIALOG service is aGarlable to the pUblic through four libraries
in San tiateo.and Santa. ,Clara Countiel. This paper focuses on fixed costs
connected, with system operation, on individual searchCosts, and`on costs
associated with the additional time demands mada>on the,library reference
staff. In addition', several, factors are discussed which policymakers
should take into consideration whendeciding how to provide financial
support for, on-.line search services.

Mime
project described in the paper

continues through JUne 19.76, at which time generalized results of the.
experiment will be available. .

.

INTRODUCTION

Although computer on-line search services have been in operation fbr
'the past five years, such retrieval systems have not been widely utilized
by public libraries. One of the major reasons that publfc libraries have
hot used such systems is because they do not have the financial resources
necessary to establish a service that has-so many unknown implications.

The actual` adoption of an on-line search service by the public
library will .depend on a number of -factors, .These include the demarids the
systemomakes on staff capabilit4es and time, demands on money resources
available to the library, demands on the library administration, and,
demands on library structure. Costs associated with each of these factors
will be discussed in the following sections using preliminary data from an
experiment currently being carrYed out in Northern California.

THE LOCMEED/CIN PROJECT

Under the sponsor hip of the National Science Foundation*, Lockheed
is conducting a study .o determine whether on-line retrieval services are
useful to the general p blic, and if the public libr'ary can be used as a
"linking agent" to provide these services. As part of ,the study, the Lockheed
on-line reference fetrie al service (DIALOG) (5), is available to th
public through fouie'llbrairies in San Mateo, and Santa Clara Counties.
DIALOG provides access to sixteen different .data bases covering science,"
engineering, social science, business, agricultUre and education. The four. ,

libraries participating in the study are all members of the Cociberative

o

qlffice of SCience Information Service,,National Science Foundation, Grant GN42299



Information Network (bIN), a cooperative of school, 4plic and corporate

libraries that shares information resources. Terminals were installed

the San Mateo County Library, the Santa Clara Count. Library, the,

Redwood City Library, and the San Jose Public Library in July 10.,
Terminals andstaff trainer are provided at no cost to the
partIolOating libraries. In'addition, the libraries receive 16 hours

e pqr month Of free search time and 16 hours per month of free
demonstrationlime for the first,Yiar.' These libraries are offering
searches to patrons at no cost from July 1974 through May 1975,, During

the-second year of the program, beginning in June 1915, the libraries .

Will pay one-half of the actual cost of a DIALOG search. The National_.
Science Foundation will',pay the balance; Terminals and demonstration .

time will still be free. The libraries will pay for the service either
through the library budget, user fev, or through some combination of
these alternatii/es. By the third Ai-, termrnals and search time will IP*
be charged at the full rate and the libraries will, be iresponsible for
the "total cost of the service. ' i.

.%

Evaluation of this experiment is be ng conducted by Applied
Communication Research (ACR), an\indepe dent firm. ACR is compiling data
concerning system usage patterns, user haracteristics, impact of the
system on the library reference servic , and user and librariadi

satisfaction with the'system. The pre iminary data presented in this paper

were collected from three different sources. The first. source. of data is

computer command summary statistics prvided by Lockheed. These statistics

are available for all searches condu ted. The second method of data

collection is through a t"Search.Requ Form" which is filled out by the

(s
Patron ,when a DIALOG `'search is requ sted. This form provides information
about the type of search requested, the data bases used and information
about the patron. Copies of these fOrms are mailed. by the librarians to

ACW.' UPon receipt of-these Copies, ACR mails the patrbn a follow-up

questionnaire. This questionnair deals principally with thepatron's"
satisfaction With the results of /the search and with the method used to
obtain document: ,

,

MO Y= RESOURCES

While the DIAL1B-project currently provides equipment and staff training
at no cost to the libraries, library administrators should be aware of
these CI)* costs associated with, the service. The dial=up termihals .

currently being'used by the libraries cot.$85 to $135 per month rental,
depending on the features f the terminal.selected. Staff training,is°
provided at $50 per day_at one of Lockheed's' offices (NewYork, Washington,
Los Angele, Palo Alto) o at $200 perdy plus travel at the user's

O 1Peation. Lockheed persOnnel suggest that one. day is Sufficient time-for ,

adequate basic training.

In addition to-these fixed costs, the public library should consider ,

the actual cost of conducting a search, Search costs inch* telephone
connect time, data base access rates, total number of citations printed and
staff time. Telephone posts vary depending on the procedure used. Users

may direct dial through WATS, FTS, or direct distance dialing. Users may
alSo,direct dial from atTymshare access point for $10.00 per hour. The
cost of accessing-data bases ranges from $2.5 per hour to $150 per hour,
depending on which data base is used Table) lists batasbases, in .order
of frequency of use by the four participating libraries, and data*base
access ratesfr (Note: Since more than one .data base can be used in, g search,

the percentages in Table 1 do not add- up to 100%).
4 ,

ft1'4'4
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.FREQUENCY OF USE 017DIALOG DAT BASES AND ACCESS RATES

BASE NUMBER 0 SEARCHES PER CENT OF,TOTAL'' AtCdS RATE'

NT1

ERI

Ps

So

En(

IN

Chemic0
AB)

NAL/CAIN
PANDEX'
CM /EMA
All/ARM

208
156

holbgical
stracts T54 \ 28.9 $50/hr
ial Science
itationa .190 \I8.8 A
ineerimg In ax 75

. '$65/hr
$70/hr

acts 55

53

1-i

1

Mgrr,$65 /hr

a $4q /Hr

41 . :
7.7 7. $25/hOP ,

35 , 6.6- (no longer available)
17

e,

3.2 $90/hr
4 .8 . $25/hr
,/

3 present, respectively, the average search time for.one
the average number of citations printed per search, (onli e,
total).

39.1
29,3

$39/hr
$25/hr

Abst

Table 2 ad
question and
offli e, and

Mean Search Time

TABLE

MEAN SEARCH TIME BY MONTH

1
SEPT OCT NOV DEC , JAN 'FEB TOTAL

31.28 28.77 30.16 25.05 22.03 19.95 27.66

I

S.

The results presented in Table 2 indicate that the average search ime. is
approximately 30 minutes. However, search time has been dropping rom
Month to month, and is now more typical of the average'search.timel for
DIALOG service In general. Gpnsideringthat the average cost of ccessing
a data base is, about $30-$40 per hour, this represents an approxi ate cost.,
of $15-$ 0 per search for connect time alone. The cost of citat' ns
printed ffline'must be added to this figure.

'TABLE 3

MEAN NUMBER OF CITATIONS PRINTED BY MONTH

SEPT OCT

Mean Number of Citations
Prined Online 19.20' .15.34

Mean Number of Citations
Printed OffIline 11A7' 40.53

.

Mean Number of Total
Citatiqns 30:87 3105.87

_3_

NOV . DEC JAN 'PEB-

5.

TOTAL

16.11 15.46 11.14 17.66 15.31

35.58 25.75- 44.53. 54.24 47.56

51.69 41.21 55.47 71.90 62.87
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The average number of offline citations printed'out per search is 48.-
..The co -sl of.prjntibg citation offline is /4 for titles and 1N for titles
plus abstracts. .Thus,,,,the av rage search costs an additional $1.512 -

$100, epending on the numb and format of citations requested. The

,average earch may vary, ther fore, from $15 - $25 and this figUN does not
include staff time or fixed expenses.

While the cost of conducting a DIALOG.seardh may appear high, it should -

be noted that the type of question being asked by DIALOG patrons is -not the
type of reference question typically answered by public libnaries. lh a
sfudy by Paimour'and G ay (4)examining the civ of answering reference
questions in Illinoks 1 braries, reference questions were placed in One of
four distinct categorie . These catego'ries. included.bibliographic
citations, simple fact, multiple fact and complex fact questions. 'Simple'
fact" questions, which represented 66% of all referbnce questions, were
those defined as "requiring a single answer that may 6 found in one
reference tool." "'Multiple fact' quetionsOinvolve anSWers compiled from
more thantone source whemo the various parts of the answer are brought
together Two the user....'Complex fact' questions utilize various sources
from writich conflicting facts and op.lnlons are compiled, compared, and
contrasted." The types of questils being asked through DIALOG do not fit
easily into any of these categories. In fact, although patrons are

rrently asking questions on a wide variety of subjects, the majority of
questions being answered by DIALOG are highly technical. They include suph
titles as "Ion Beam rrocessing", "Aerated Concrete", "Semiconductors",
"Extruded Polyvinyl Chloride", and "Auger Spectrotcopy." These are not.the
type of "simple fact" questions that reference librarians typically answer.
It is unlikely that patrons would nermally'brihg such technical questions
to a public library or that reference librarians, without the aid of
on-line'searching tools, would be able to provide'answers to such
questions. Reference librarians cannot be expected to have a working
knowledge of a vast number/of specialized, technical areas.

The,DIALJB experiment indicates that, using OIALOG,.reference librRrians
are providing answers to these types of questions and that these answers'
are extremely useful to the patrons. Table 4 indicatesloatron responses4to
a question dealing with the value of a (DIALOG search to the patron.

TABLE 4

OF SEARCH TO PATRON

PER CENT OF TOTAL RESPONSESVALUE OF SEARCH

Major Value
. .

Considerable Value
Minor Value
No Value

0

The data presented in Table 4 show that almost 70% of the patrons felt that
the results of their DIALOG Search were of considerable or .major value.
Table 5 indicates theilumber of citations that were actually of use to the
DIALOG patron.

A

r
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TABLE 5
ti

NUMBER OF USEFUL CITATIONS

NUM4A OF CITATIONS

1-5

6.:10

11-15'

16-20
21-50
flore than 50

PER CENTF TOTAL

17.5/
'34.

15.

5.1

9.5.
1.2

C.

Also, 48.1%),of the DIALOG patrons indicated that, tie results `of the DIALOG
search provided sufficient references to answer'their question adequately..'

'
9

STAFF CAPABILITIES AND TIME 7

In addition to the costs covered inAhe previous sections, provision.
of on-Line service by the public'Iibrary involves a number of less obvious
costs. These apply particularly'to-additional demands on the reference.
staff. The. staff tim3 required to conduci a DIALOG search on the terminal
is just one aspect of the time demand made on the reference fibr'arian... As
mentioned in the previous section, there is an initial period required for
treihing. Training costs include both the actual. cost pf the training and
the cost of removing the librarian,from service for the length of time
required to attend a training session. Unless the library 'faces a.rapid
turnover of personnel,, this expense'can be considered minimal.

,

Besides training expenses, DIALOG searches may also require both offline
preparation time and time to locate source-documents. Table 6 provides
offline preparation time broken down by library.

MINUTES

5" 5

40-45;
.50-65
70-90

10.

Mean Time

TABLE 6

OFFLINE SEARCIt PREPARATION TIME BY LIBRARY

SAN JOSE

38.5%
24 6
27.

9.2

11.3 min:.

CUPERTINO

15.8%

7.9
17.5
22.8
10.5
18.4
7.0

32.5 min.

SAN MATEO

18.7%
27.5-
40.'7

9.9'

1.1

1.)

1.1

45.9 nin..

REDWOOD CITY

75.2%
12.6

9.2...
1.5

4

.8

Amin.

Offline search preparation time varies widely between libraries. Redwood
City indicates that 75% of their searches require no offline preparation
tine, whereas San Mateo requires between 15 and 3$ minutes of offline



r

ro

preparation time for.50%, of their DIALOG searches.' This time is in
addition to the average 30 minutes which the librarian spends .at t4

.

terminal. *
I

Furthermore, DIALOG provides only citations and abstracts. There is
then th -additional time required to lobate pertinent documents cited in

e%\h
,,7 the searc resultas. At this point in the experiment, the results indicate

that the library conducting the Seardh is not the main supplier of
.

docdments. Instead, patrons, have turned to a number of other'sources to
provide the required documents. These sources are listed in Table 7..:

TABLE 7

SOURCES THROUGH WHICHDOCUMENTS ARE OBTAINED

SOURCE PER CENT. OF TOTAL

Library at Which DIALOG Search iS Oade
Branch Library .

Boo store '

C lege Library
tanford University Library

4

`.
29.9
9.1

4.5
"20.1

8.4
Patent Office .6

USGS Library .6

State Game Department .6

San Mateo, County. Office of Education -1, 4.5
Company Library
NTIS

4 -,
1.3.

3.2.
State Mental Health Department 1.3

San Mateo County Law Library . .6

Government. Printing Of fi ce .I': 1.3
State Department of Education .6

.

The early data also indicate that while mostyatrons are members of one
of the libraries in the CIN network, they are not memberS of the !our
libraries conducting the searches. In fact, the data inditate that,only
38.3% of DIALOG patrons are members of the four participating libraries.
9.7% of the patrons are not members of any library. Thus, by increasing
patronage at the four libraries participating. in the experiment, provision
of DIALOG service does place an aged burden on the staff at these )

librai-ies. . 'A.
0 .

LIBRARY ADMINISTRATION

The demand dn library administration is less obvious at this time.
Any major impact on library administration would depend on the pqifey the
library adopts to cover the cost of the service. If the library decides to
include the cost in their current budget and continue to provide free
searches, this will.have little affect on library-administration. HoweveF,-
if the library decides to pass some portion or all of the cost of the
service on to the patron, there codld be asubstantial impact due to the
need for a structure capable of dealing with billing and fee col ection".
This may require both additional staff and additional funds. '

AM.
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°Provision of fee=for-service compute searches may also require
some rather important policy decisions, as indicated.in Firschein and
.Sumtit (2) . For instance, the,llbrary must determine if all, patrons gill '.

be charged uniformly for the seTviCe'o.r../if Oatrqns will be charged on a
scale based on ability to pay. If theslibrarY decides that the user should/
;pay for the service; it must also decid if.the patron should only pay'fo'r
the :cost of connect time to the d tab ses used in the search and for the
cost of citations printed offlin or i arc additional' fee should be charge9
to' cover staff time and equipment cost. If the library decides to absorb
some portion or the total cost of the service, it may have to do so at the 1,

expense of other services. Cooper (1 notes, that funding for libraries has
remained fairly constant over the years at approximately 1% of total
municipal expenditures. It is therefore unlikely thit a library will
receive additional 'funds -tO support anWrip-services.

O

Before the library,can make a decision about,what portion, If enY,
of the cost should he absorbed by the patron, it would be usefut for
policy makers to knotAyAth6 the principal users of the 'irstem are, the
reason these sers require DIALOG searches, and the frequency with which
DIALOG service would be used.,

-410.1 Again, preliminary results from the DiALIB project can provide the
.

.

. answers ¶o these questions.' Tablie 8 provides a breakdown of DIALOG users
by occupation. The, two principal classes of users, as indicated by this
data, are technical professionals (including civil, nuclear, and electronic
engineers, geologists, and comp ter specialists) and students. The next
two major sets of users are ind viduals in the educational field (including
teachers, professors, and scho 1 administrators) and librarians.

TABLE 8

OCCUPATION OF DIALOG CLIENTS BY LIBRARY

A

OCCUPATION SAN 0$E CUPERTINO SAN MATEO REDWOOD CITY

Technical Professional ' 9.2-%
College Student 15 4

graduate Student 12.3

Education 1 :4'

Librarian .3

Business ProfesOonal e" .1

Skilled Labor r `tt, 1.5

Scientist or Reslorth 4.6
Social Worker 1.5

.

Professional
Lawyer, Psychologist) '

Other 4.5

34.2 % 5.5 5 14.5.%
10.5 -, ,,_ 4.4 ' 13.7
10.5 = '119.8 .9.9

14,0 16,5 13.4
8.8 8.8 ' 3.1

7. 5.'3 7..7 3.1

3.1

3.5 ' 9.9 . 5.0
.9 2.2 .8

- 8.8 8.8
8.0 14.3 14.6

-7-



. Further, thedata in. Table 9 show that the majority of searches
are done as part of the patron't job orjor a research papey..-

TABLE 9

:REP ON TOR DIALOG tEARCH BY LIBRARY

REASON FOR-SEARCH'

4 Jobs
Research Paper
PeTSOW Interest
School Assignment
qusineSs Related'
.Advanced Deg ee
Book
Research and Development

L-.1

SAN JOSE

26.2
41.5.

9.2
6.2
1.5

4.6
1.5

0

CUPERTINO $ MATEO REDWOOD CITY

9.5 37.4
28.9 / 30,8!

9.6 8.8.

1.6.1 1.6
2.6 .645
3.5 5.5
1.8 1 1.1

2.23.5
Teaching 1.5, 1.8 0

31.3
37.0

9.2

5.3
3.8

10
2.3

.4°

'.
.*Ftnally, Table 10 indicates the average leyel'o1f educatioThof,the

DIALOG patron. Over 602 of DIALOG patrons have Some\Graduate wlip.K,-.

and over :40% have advanced degrees.4 , .-. .

. 4
TABLE 10'

LEVEL Of EDUCATION OF ZIALOG CLIENT

LEVEL OF EDUCATION

Ph.D. or M.D.
Masters Degree
Graduate SOdent -

Col-lege Graduate,
College Student
High School Graduate
High School Student

C.

PER CENT OF TOTAL -

14.9-

28.'6

ti

19.5

8.4

1.3

These initial findings suggest that DIALOG clients are not the
traditional heavy users of the public Library. A study by Paisley and Rees
(3) indicates that college graduates are not' as regular in public library,
use as either high school graduates or individuals with only, some college.
Paisley and Rees also discovered that more women use reference books than
,min and that use of reference boeks declines with age. DIALOG users do not
fit these characteristics. They tend to be highly educated, 45-65% male,
and approximately 50% are between the ages of 3Q - 50. Thus,, the public
library is providing a service'to a segment ofithe population that does not
traditionally use their reference service. Table 11 indicates estimated

'frequency of reference service use by DIALOG clients.

10
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TABLE 14.

ESTIMATED .11tquEncsr OF REFERENCE SERVICEUSE

FREQUENCY, SAN JOSE 2ml:1g SAN MATEO REWOOD CITY

Daily/Week,ly

Several Times
.10.5 12.9 9.9 i

Month 15.8 20:0 9.7 f4.1

Monttlly 15,8
33.3. 12,9 .16.9

Sevetal Times a
year 474 4/ . 40.0 45.2

Not at All 12.9 15:5

Thd data in Tabte 11 shcht
patrons normall I use the
year onot at all, and a
are infrequent users.

by

1

at at two of the libraries over 50% of DIALOG
ibrary roferenceserviceonly several times a .
the other.two libraries 40-50%:of the patrons

Table'12,indicates estimated frequency
patrons who have alr ady used DIALOt..

0a;

TABLE 12

ESTIMATED FREQUENCY OF DIALOG USE

FROUENCY

Daily/Weekly
Several Times a

Month
Monthly
_Several Times a

Year
, Not at All

of future use of DIALOG

SAN JOSE CUPERTINO SAN MATEO - REDWOOD CITY
4

3.3 4.2

13.3
16.7

60.0

LIBRAR STRUCTURE

10.5

. 15,.8

31.6

3,6.8

e Thejinal factor mentioned
adopt.tonicif.an on-line search.s
fhe DIAL1B.project is too new t
what 'effect DIALOG Will have on
most obvious point to consider,
fee-for-'service operation' may n

library. In other words, will
for other services offered to

19.4

61.3
12.9

11.3
15.5

63.4
1.4 .

in the introduction that might affect the
rvice it-the impact on library structure.
prOvide any information at this= time qn
the structure of the public library. The

id the possible impact that provision of a
ve on other ervices offered through the
there be any additional demands to charge,
pecialized segments of the-population? The,

.impact of operating a billing and collection procedure should also be taken

into consideration. The,41A1,1B project-should be.able to provide some datd
about changing attitudes towards fee-for-service operations after June,
1975 when the. li,breries 6egiri charging the patron for conducting an. on-line

4ii.search,

-9-
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FUTUREIEVALUATLON PLANS ,

EValuatibniof'the DIALIB'Aoject,will continue t4)rough,Junelia976, -

at which time he participating libraries will become resporisibleMr,the
total Cost of providing,on-line searches. While each of the libraries is
Currently averaging about 3-'5 hours per weeleof search time, this is
expected to deOrease Markedly when the client charges begin. It is also
expetted that the occupational, characteristics of QIPLOG clients'w1 11
change ai-this time, principally through the decreased number of students .
using the system. 1

The data being collecte<will continue to provide' information on_Usage
patterns; the impact of DIAUOG on the library reference service, user and
librarian satisfaction with the system-, and the impact of a fee-for-service
operation on both' /the library and the patron. It is expected that
general ized..results of the experiment 0:11 be avai,lable by, August, 1976.
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