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Library managers must respond to institutional demands 
for the justification of maintaining or supplementing re- 
sources and services. The difficulty of assigning costs and 
values to library and information services and resources is 
magnified by the advent of a broad variety of computerized 
and electronic modes of library service. This article pro- 
vides a general discussion of the issues relating to costs of 
library and information services in the library in transition, 
reviews the functional cost analysis method, and presents 
selected data gathered from a larger study on the costs 
and value of various library services. The results of apply- 
ing functional cost analysis to reference service show 
great variation in unit costs, within and across libraries, in- 
dicating that there are substantial challenges remaining in 
determining the sources of these variations, and in under- 
standing the cost basis of library services. 

Academic and research libraries are increasingly con- 
cerned about costs incurred and values delivered by the 
services and resources offered to users. As managers of an 
internal service supported by the institution as a whole, 
library directors must respond to institutional demands 
for the justification of maintaining or supplementing re- 
sources and services. Library managers must provide an- 
swers to these questions: 

“Does the value derived from library services justify our 
cost in maintaining those services?” 
“Could another service provider give us a better value at 
a lower cost?’ 

The difficulty of assigning costs and values to library 
and information services and resources is magnified in 
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the current transitional state of libraries. Libraries are 
moving from being print-centered to electronic-cen- 
tered; from collecting to accessing; and from serving pri- 
marily in-house users to serving both in-house and re- 
mote users. Information managers face many difficult 
decisions regarding which electronic sources to make 
available, which services to offer that support the use of 
electronic sources, how to differentiate among user 
groups to be served, and how much to charge for access 
to these sources and services. In order to make informed 
decisions, information managers require data on the cost 
of access to electronic sources via different access modes; 
on the patterns of use of these sources; on the value to 
users of accessing these sources; and on the services asso- 
ciated with these resources. Information managers face 
the fundamental question of how to offer more for less in 
a time of stagnant or even reduced budgets. Functional 
cost analysis is one cost-finding method that can assist 
information managers in planning and managing their 
resources. 

The two objectives of this article are: 1) To provide a 
general discussion of the issues relating to costs of library 
and information services in the library in transition, and 
2) to illustrate these issues on the basis of selected data 
gathered from a larger study. The data are drawn from a 
15month study on the costs and value of library services 
at five major research libraries (Kantor, Saracevic, & 
D’Esposito-Wachtmann, 1995 ). 

Background and Literature Review: 
The Library in Transition 

The academic library environment is in a state of tran- 
sition in terms of its resources, its users, and its competi- 



tors. Many sources once available only in print are now 
available in print, CD-ROM, and online. Other sources 
may only be available in electronic form. Tenopir and 
Neufang ( 1992) report on the electronic reference op- 
tions available in ARL libraries: Locally mounted data- 
bases on Online Public Access Catalogs ( OPACs), CD- 
ROMs, and online databases. An array of innovative 
projects sponsored by the Mellon Foundation is rapidly 
pushing the envelope of what is available to the library 
user: Electronic distribution of commercial publications, 
electronic availability of raw data, multimedia informa- 
tion delivery systems, digitized collections, and online 
textbooks ( Ekman & Quandt, 1994). 

Due to budgetary constraints, the trend is to decrease 
multiple modes of access to sources. Choices are being 
made between: 

n Formats: Print, CD-ROM, or online database; 
l Payment methods: Subscription, blocks of searches, 

pay-as-you-go: 
l Means of access: Modem. dedicated terminal, locally 

mounted. or telnet. 

On the basis of usage patterns, cost, and availability, 
sources can be switched from one format to another or 
from one access mode to another. 

Users are now demanding different services. The ser- 
vice emphasis seems to be shifting toward increased end- 
user searching of electronic databases and a decrease in 
mediated online searching. Tenopir and Neufang ( 1992) 
report that 70% of the ARL libraries participating in a 
study on electronic resources experienced a decrease in 
mediated searching. Nearly all of these libraries charged 
for mediated online searching so the decrease is con- 
founded by a “fee” versus “free” issue. More recently, a 
possible increase in mediated searching was noted at the 
Ruth Lily Medical Library at Indiana University, possi- 
bly due to dissatisfied end-users (Tyler & Brahmi, 1993 ). 
The demand for mediated searching seems unlikely to 
disappear ( Summit, 1989; Tyler & Brahmi, 1993). 

End-users want to search on their own and they are 
demanding broad access in terms of format and content. 
When an end-user approaches a terminal and begins a 
search, his or her concern is to easily access information; 
it does not matter whether this is done by searching CD- 
ROM, online, or a locally mounted database. From the 
library’s view, by offering subscription rates or flat fees, 
online databases are competing with the CD-ROM ac- 
cess because they are offering a predictable expenditure. 

In addition to demanding end-user search services, 
users are demanding the ability to search from their 
homes and offices. Snelson ( 1994) summarizes various 
reports on remote access noting a 26% increase in the 
number of ARL libraries providing remote access as well 
as an increase in the volume of remote access. Library 
managers must provide access to meet the needs of eligi- 
ble user groups, both in-house and remote. They must 

select which resources offered to in-house patrons can 
also be made available to remote users. 

Academic libraries have already begun to respond to 
the needs of remote patrons by offering a variety of ser- 
vices (Billings, Carver, Racine, & Tongate, 1994; Still & 
Campbell, 1993; Weise & Borgendale, 1986): 

Online or locally mounted database access via OPAC; 
CD-ROM LAN dial-up access; 
Remote ready reference services: 
Document delivery and photocopy services; 
Interlibrary loan electronic requests submission: 
Submission of recommendations for material pur- 
chases; 
Remote end-user search assistance. 

As libraries provide access to more and more elec- 
tronic resources, managers are faced with the free versus 
fee dilemma. Online services may be offered for free ini- 
tially with the assistance of start-up funding (Breen, 
1987). When the funding expires, libraries must decide 
whether to discontinue the service, find alternative fund- 
ing, or charge a fee. A review of the literature and the 
monitoring of various listserv discussion groups reveals 
that while fees in academic libraries are not uncommon, 
there is no general agreement on which services require 
fees or how much to charge. Three widely used forms of 
fee-based service are: 

l Mediated on-line search in pay-as-you-go databases: 
l Table of contents and document delivery through 

OPACs: 
l Fee for end-user remote access to databases. 

In addition, the following fee-based services and variant 
fee schemes have been reported in the literature: 

Establishment of fee-based services for local business 
community (Citron & Dodd. 1984, Ernest, 1993): 
Charging for mediated searching of CD-ROM, locally 
mounted databases, and subscription online databases 
(Gordon, 1994): 
Charging for end-user access to CD-ROM and locally 
mounted databases through the use of vending cards 
(Nista, Albert, & Lewis, 199 1): 
Differential fee structures for various client groups 
(Beeler & Lueck, 1984; Breen, 1987). 

The fee structures vary and include (Gordon, 1994; 
Humphreys, 1995): 

Flat fee per request plus an hourly rate; 
Flat fee per request and an hour rate per database; 
Flat fee per request with limitation placed on items 
retrieved; 
Variable charges depending on the database searched; 
Fixed charge per hour; online charges billed plus a per- 
centage (between 8-12%) of online charges as a ser- 
vice fee. 



TABLE 1. Chronology of the introduction of electronic resources in UMCP libraries.* 

Year Source type and audience” 

Early 1970s Search requests handled by mail to NLM (MEDLARS) 
Mid- 1970s Online databases introduced for fee-based mediated searching: DIALOG, RLIN, 

MEDLARS, SDC 
Late 1970s Additional databases for mediated searching: VU-TEXT 
Mid- 1980s Introduction of CD-ROM for free end-user searching 

Online databases for end-users: DOW JONES, LEXIS/NEXIS 
Online databases for mediated searching: Wilsonline, BRS/ORBIT, STN 

Late 1980s Remote access to LEXIS/NEXIS for faculty (later terminated) 
Additional online databases extended to end-users: Legislate 

Early 1990s Databases added to OPAC: UNCOVER through trunk lines 
Dedicated workstations for additional online databases for end-users 
Introduced remote access to FirstSearch for a fee 
IAC databases added to OPAC through trunk line 

1993 First cancellation of a CD-ROM product which is available through an online 
subscription (FirstSearch) 

1994 FirstSearch databases available through OPAC at no charge to in-house 
end-users; via telnet for a flat fee to remote users 

Eureka (RLIN) available for end-user searching through OPAC 
Introduced pay-as-you-go, Gateway Japan, on stand-alone computer for end-users 
MLA added to OPAC via subscription since no longer included in FirstSearch 

general plan 
I995 plans CD-ROM Novell network with dial-in access 

150 DIALOG databases to be added to OPAC for telnet access-free for in-house users 
and fee for remote access as an Undergraduate Enhancement Grant 

* This chronology is based on the recollections of several staff members. It might not be comprehen- 
sive, and the dates are approximate. 

a Availability to users subject to licensing restrictions and user eligibility. 

The chronology presented in Table 1, which is based 
on events at the University of Maryland at College Park, 
is representative of the constantly changing state of elec- 
tronic resources in format, intended search audience, 
and fee structure. Clearly, the changes are occurring rap- 
idly and cost data are essential for decision making. 

Academic libraries, no longer the only service unit 
that provides access to electronic resources, find them- 
selves in competition with other information providers. 
Academic computing centers develop and offer access to 
campus-wide information systems that provide patrons 
alternative means of accessing resources via the Internet. 
Individual academic departments provide access to CD- 
ROM networks or online databases. Consumer services, 
such as CompuServe and America Online, offer end-us- 
ers access to a variety of services and sources. 

The transitional state described has had an impact on 
library budgets. A recent issue of Library Trends was 
dedicated to the library in transition and several articles 
discussed the impact on the library budget (Campbell, 
1994; Leonard, 1994; Martin, 1994). Library managers 
need data on the cost of offering services in order to make 
informed decisions. Functional cost analysis, in which 
all costs of materials, equipment, and personnel are allo- 
cated to a set of direct services to the public, provides 
library managers with a useful tool for both planning and 
budget justification. 

Overview of Cost Analysis 

Determining what a service costs is surprisingly com- 
plex. There is some relation between the cost of provi- 
sion of a service, the full array of services delivered, the 
quality of the services, and the overall volume. This is 
summed up by the abstract mathematical notion of a 
cost function. In this abstract formulation, the several 
services may not be completely separable. The cost func- 
tion of providing R units of service R and S units of ser- 
vice S can be represented by CRS( R, S). We may say 
costs are separable if, and only if, the overall cost of pro- 
viding these services is a sum: 

C,s(R, S> = CR(R) + C,(S) 

When this is true, we can separate the costs of the indi- 
vidual services. If, in addition, the two cost functions 
have a linear form: 

CR(R) = cRR 

Cs(S) = css 

then we can say, for all possible combinations of activity, 
that cR is the cost of one unit of service R, and cs is the 
cost of one unit of service S. It is apparent, working our 



way back up through the equations, that when the vol- 
ume for each service is multiplied by the unit cost for 
that service, and the results are summed, they account 
for the entire cost. This important principle is preserved 
in functional cost analysis where it plays a basic role. 

In reality, two things complicate the picture. The first 
is that costs may be either fixed or variable. The cost cR 
that appears in the equation above represents the vari- 
able part of the cost. When the cost function takes the 
form shown, this variable cost is found by dividing the 
total cost of the service by the total volume of service. 
In general, however, there are fixed costs associated with 
being able to provide the service at all. This can be repre- 
sented by adding a constant term to the cost function: 

CR(R) = CFxed + CRR 

In this case, when we try to recover the “unit cost of ser- 
vice” by dividing the total cost of the service by the vol- 
ume of service, we encounter an additional term: 

Cf;xed/R 

This is each unit of service’s share of the fixed costs. As 
the amount of service R goes up, this share becomes neg- 
ligible, but if demand is low and the amount of service is 
low, this share can become quite large. 

We describe this by saying that a library information 
service provides both a capacity to serve and the actual 
services. When the capacity exceeds the demand, the 
unit cost will be high. Matching the capacity to the de- 
mand is one of the most challenging problems of library 
management. 

Before describing the functional analysis of reference 
services as an example, we note that the overall cost may 
not even take the form of a simple sum. For example. in 
a conventional library, all of the services are provided in 
some building. The cost of the building is a fixed cost 
for all of the services together, and the allocation of it to 
particular services will have a degree of arbitrariness. The 
same is true of the books, which are used in-house, or to 
support reference, or for borrowing. In fact, increasing 
the capacity to provide one kind of service may automat- 
ically increase the capacity to provide some other service. 
This relation is called “economy of scope.” 

According to economic theory, all of these complex 
details of the cost function could be resolved, in princi- 
ple, if we had a vast array of generally similar libraries, 
with different mixes of services. Then an econometric 
study (Baumol & Marcus, 1973; Getz, 1980; Kantor, 
1986a) would reveal the detailed form of the equation, 
and there would be no need to search for unit costs. Ex- 
perience along these lines has been discouraging. In 
effect, the variations of individual libraries about the 
means discovered by econometric analysis are so large 
that the equation cannot be used to predict what will 
happen as the mix of services is changed. 

There are two plausible explanations for this. First, 
detailed examination of library operations reveals that it 
is easy to find alternative procedures which cost three to 
four times as much as others in place at different librar- 
ies. The details of work flow can have a profound effect 
on cost, which is revealed only by a detailed examination 
of sites with low cost and high cost. Second, libraries 
work on fixed annual budgets, which will be reduced if 
not spent. Therefore, even when demand is low, the li- 
brary will continue to spend at a level appropriate to 
higher demand, with a consequent increase in unit costs. 
Correspondingly, if demand exceeds the budgeted capac- 
ity, libraries must somehow make do, resulting in an ar- 
tificially low unit cost of service. 

Bearing in mind this broader theoretical framework, 
we now discuss the detailed process of determining the 
cost of a particular service and of the corresponding unit 
or functional cost. 

Applying Functional Cost Analysis to Library 
and Information Services 

To determine the average unit cost of library and in- 
formation services using functional cost analysis, all 
costs of these services must be determined. The total cost 
is then divided by the number of times the services were 
used during a given period of time. 

The data presented here are drawn from a 15-month 
project to study the costs and value of 18 library and in- 
formation services, some of which had sub-services, in 
five large academic libraries in research oriented univer- 
sities (Kantor et al., 1995 ). The overall objectives of the 
study were to: 

(1) 

(2) 

(3) 
(4) 

Define and apply methods for obtaining costs for 
several library services. 
Derive an empirical taxonomy of values for these 
services based on users’ assessments. 
Provide methods for combining cost and value data. 
Provide a detailed description and manual that will 
allow for replication of these types of studies. 

The final report referenced above contains methodolog- 
ical details. Kantor and Saracevic ( 1995 ) discuss the der- 
ivation of a taxonomy of values for these services based 
on users’ assessments. 

This article focuses on the cost of library and informa- 
tion services, specifically reference services. The follow- 
ing nine reference services are considered in this article, 
some offered with variation at different participating 
sites. Service names, numbers, and descriptions are 
taken from the original study (Kantor et al., 1995 ). 

( 1) The Information Desk (Service R.5) 
This is the first tier of the Reference Service. At a 

desk situated near the library entrance, a library staff 
member addresses “simple” reference questions. 

(2 ) The Reference Desk-Branch I (Service R8) 



This is the second tier of the Reference Service. 
The user asks the reference librarian a question at 
the reference desk and the reference librarian re- 
sponds to the query at that time. 

( 3) Rqference Desk-Branch 2 (Service R4) 
This is the second tier of the Reference Service. 

The user asks the reference librarian a question at 
the reference desk and the reference librarian re- 
sponds to the query at that time. 

(4) R&rence Consultation Service (Service R 7) 
This third tier supports users who want extensive 

reference assistance. The users complete request 
forms and arrange appointments with a reference li- 
brarian who provides an in-depth consultation. 

( 5) Electronic R&rence Services-Biology Library 
(Service R6) 

The electronic reference service includes, among 
others, MEDLINE, Science Citation Index, Current 
Contents, Carl UNCOVER, the online catalog, 
LEXIS/NEXIS, the Internet, and Biological Ab- 
stracts. 

( 6) Reference Service-Psychology Library (Service R9) 
This is a “traditional” in-person Reference Ser- 

vice in which the user asks the reference librarian 
a question at the reference desk and the reference 
librarian responds to the query at that time. 

(7) Electronic Reference Resources (Service R2) 
This library is a multi-story building with refer- 

ence areas on three floors. Each provides different 
electronic sources, depending upon the subject 
matter housed there. All three floors are included. 

8) Automated Reference Service (Service R3) 
This service include work stations in two sec- 

tions. One section has access to LEXIS/NEXIS and 
the other section has CD-ROM and online data- 
bases, including ERIC, Psych Lit, and Dow Jones. 

(9) Reference Service (Service RI) 
This service is housed in a separate room where 

the user asks the reference librarian a question and 
the reference librarian responds to the query at that 
time. 

In the following discussion on the costs of reference 
services, costs are categorized as labor costs, other direct 
costs, and other miscellaneous costs. 

Labor Costs 

Labor costs were obtained using a process called 
“guided introspection.” Staff were presented with a list 
of activities (during an interview) and asked to give a 
thoughtful estimate of the time spent on each activity. 
Before beginning the interviews, a list of activities with 
brief definitions was compiled. Table 2 lists the tasks and 
activities of reference staff. For cost allocation, the key 
distinction is whether the activity is: 

( 1) Assigned entirely to the labor cost of target services; 
(2) Allocated over several services by labor costs; 

(3) Allocated over several services according to equip- 
ment usage; 

(4) Allocated to all that the person does, effectively in- 
creasing that person’s direct hourly rate; or 

(5) Added to other direct costs, such as equipment. 

Several activities are especially troublesome to cost 
and the placement of an activity in one of the above 
classes may depend upon the services being studied. For 
example, library instruction generally supports a group 
of related services unless it is considered to be a service 
in and of itself. Library instruction may occur in a formal 
course setting or during a reference encounter when the 
reference librarian teaches a patron how to access a 
source. In the latter case, the cost of the instruction can 
be allocated to the reference service. However, the learn- 
ing that occurs is intended to assist the patron in per- 
forming end-user searching of electronic resources, 
which is another service offered. Ideally, the instruction 
that occurred ought to be divided between those two ser- 
vices, but we do not yet know how to do this. 

Staff spend time on equipment maintenance on a 
daily basis. This time is added to the cost of the comput- 
ers themselves as labor cost, which is allocated in the 
same way as the direct costs. 

Reference librarians engage in a number of activities 
that are not directly attributable to specific services. Ad- 
ministrative activities such as checking E-mail, attending 
committee meetings, and gathering statistics may oc- 
cupy a significant percentage of time, but might not di- 
rectly relate to a specific service. The activity of opening 
mail or accessing E-mail can be viewed as either an in- 
crease in a person’s cost, or it must be parsed according 
to the subject of the mail. Obviously, taking the time to 
allocate mail to specific functions can be extremely time 
consuming; an alternative would be to analyze a sam- 
pling of mail in order to allocate costs. This was not 
done. 

Professional development activities do not necessarily 
relate to one specific service but to all services. Such ac- 
tivities as attending conferences or seminars should im- 
prove the overall performance of a staff member which 
will impact all services offered. 

Supervisory activities can be the most difficult to allo- 
cate across services. Staff whose administrative responsi- 
bility is confined to a single service can be treated as type 
( 1) costs. But staff who supervise several different ser- 
vices should have their administrative work allocated 
across those services. This allocation can be accom- 
plished in one of several ways. If no further information 
is available, allocation can be based on total salary of the 
people they supervise. Another option is to ask staff 
members how much they think should be assigned to 
each of the several services. 

In this particular study, we did not analyze all of the 
services and functions provided by each participating li- 
brary. This means that we do not know the correct base 



TABLE 2. Tasks and activities.*. 

Reference/information assistance’: 
Consultation services/research’: 
Library instruction’“‘*: 

Library instruction*: 
End-user search assistance’: 
Administrative task?: 
Administrative meetings*: 
Staff supervision*: 
Mail’: 
Professional development40’1: 
Collection maintenance*: 
Material selection’: 

Equipment maintenances: 

System updates5: 

Reference and information desk inquiries 
Scheduled appointment for in-depth reference requests 
Bibliographic instruction and orientation sessions: class sessions on 

using tools and equipment 
Preparation of search aids 
Unscheduled assistance to end-users performing searches 
Writing memos, planning. compiling statistics 
Staff meetings: committee meetings 
Direct supervision of staff activities 
Opening, reading, and sorting mail. Reading and responding to E-mail 
Formal courses and seminars: self-instruction of new products 
Weeding, shelving, shelf reading, inventories 
Collection development, evaluation of new products; 

recommendations for purchase 
Daily upkeep of computers. CD-ROM players. printers 
Trouble-shooting malfunctioning machines 
Loading software updates and associated maintenance 

* None of the personnel in this example study supported shared equipment or materials. 
’ Assigned entirely to the labor cost oftarget services. 
’ Allocated over several services according to labor cost. 
3 Allocated over several services according to equipment usage. 
4 Allocated to all that the person does, effectively increasing that person’s direct hourly rate. 
5 Added to other direct costs, such as equipment or database subscription. 

on which to allocate the administrative time, particularly 
committee work, among the several services. After some 
efforts to reconstruct these data by extended conversa- 
tions with the libraries involved, we came to the conclu- 
sion that it would not be possible to develop uniformly 
reliable and comparable measures across the several li- 
braries. Examples of the problems are: ( 1) Library ad- 
ministrators who are involved in supervising multiple 
services and who would have to allocate their time 
against all of those services, requiring a much more de- 
tailed cost study than has been undertaken here, and (2) 
library professionals who spend a significant amount of 
time in committee meetings but have no natural basis 
for allocating that committee time among the several 
tasks on which they spend their time. 

In view of these difficulties we have sought to strip 
away the administrative component of the costs as they 
are reported for each specific service. Technically, this 
has been done by counting all administrative time as if it 
were another identifiable service activity. In other words, 
it is as if we said that the library provides reference ser- 
vices, access services, etc., and provides administrative 
services to itself. In fact, we know that these internal ser- 
vices simply serve to add value to the specific deliverable 
services. 

We believe, based on our examination of the raw data, 
that there are substantial variations to be observed in the 
ratio of administrative costs for a service to the other di- 
rect costs of the service. We are not in a position to sepa- 
rate that variation into its two most natural components: 
Variation due to the nature of the service being man- 
aged, and variation due to the nature of management 
procedures at the library being studied. These issues are 

of enormous importance in connection with the total 
quality movement in library studies, but are beyond the 
scope of the present research. 

In order to allocate staff time to the various activities, 
a procedure detailed by Kantor ( 1986b) was followed; 
staff members were encouraged to provide their esti- 
mates in hours per day, hours per week, or percentage of 
time; there was no preference as to the method of time 
allocation as long as the staff member was consistent. 
The hours did not need to add up to 40 hours; under- 
standing the relationship between one activity and an- 
other was actually more useful. For example, a staff 
member might say, “I spend about the same time on 
those activities,” or “I spend about 50% more time on 
that activity.” 

In obtaining time estimates, certain activities are rea- 
sonably easy to estimate while others are very difficult. 
For example, reference desk duty is generally assigned on 
a weekly basis. Therefore, a specific number of hours can 
be allocated to the reference service with minor devia- 
tions for extra duty due to vacation or illness. Time for 
non-routine and periodic activities is much more diffi- 
cult to estimate and allocate. Collection development re- 
sponsibility is one example. In contrast to scheduled ref- 
erence desk hours, staff may devote large periods of time 
twice a year for collection development projects or they 
may work on collection development during down-time 
at the reference desk. The total amount of time spent is 
significant, perhaps the equivalent of three solid weeks of 
work, but the time is not spent evenly on a daily, weekly, 
or even monthly basis, If staff were unable to allocate 
their time for these activities on the same basis used for 
regular activities, they were encouraged to provide an es- 
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FIG. I. Flowchart of allocation of labor and direct costs to services. Because of space limitations. the assignment of dedicated staff, equipment, 
collection, and building to services is shown with only one dedicated box. 

timate using number of days or weeks per year. These 
numbers were converted during data entry. 

Other Direct Costs 

For electronic reference services, the direct costs in- 
clude all equipment, supplies, and database costs. Table 
3 lists items needed to cost an end-user electronic refer- 
ence service. As in the case of staff time, when equipment 
or supplies are dedicated 100% to a service, then the en- 
tire cost is allocated to that service. When equipment or 
supplies are shared by several services, the cost associated 
with a specific service must be allocated to that service. 
Each allocation will have a unit of measurement, such as 
box, cartridge, ream, or terminal; a base or total number 
of units; and a share or number of units allocated to each 
service. 

Equipment does not complicate the costing of services 
except when it is shared for various services and needs to 
be allocated across services. Costs of equipment are nor- 
mally dealt with by reference to depreciation tables, or 
amortization schemes, which are, in turn, developed by 
industry in response to the tax laws. Since all of the insti- 

tutions studied are non-profit, this information is not 
available. We have assumed throughout that computer 
equipment is to be expensed over a 3- or a 5-year period, 
depending on the likely reasonable life. We note that the 
reasonable life of computer equipment today is deter- 
mined more by considerations of obsolescence than by 
considerations of maintenance and useful working life. 

One of the most complex questions is costing the 
means of access to the databases. Determining the costs 
for modem access is fairly simple: A modem, telephone 
line, and telephone calls. However, when databases are 
locally mounted or made available through the OPAC, 
the cost of the OPAC needs to be considered. Determin- 
ing the cost of an Online Public Access Catalog can be 
extremely complex, including both cataloging and infor- 
mation technology staff. A similar question arises if ac- 
cess is through network connection to the Internet. Is it 
necessary to determine the campus-wide cost of an In- 
ternet connection in order to allocate the cost of the ac- 
cess to the service? Preliminary results indicate that the 
cost in fact may be trivial for a specific library informa- 
tion system even though the cost of Internet campus- 
wide access is far from trivial. 



Determining the costs of electronic databases is com- 
plicated by the transitional state of these resources and 
the variety of pricing structures offered by vendors. Uni- 
versity systems often obtain special rates based on usage 
of various campuses or number of print subscriptions. 
Furthermore, the funds to pay for the various electronic 
resources may not all be in the same budget line and 
must be carefully traced to ensure that all costs are in- 
cluded. After determining the cost of a database or online 
service, it is often difficult to isolate the exact amount of 
usage attributed to a specific service when a resource is 
used for various reference services. Ad hoc rules, such as 
allocating a computer service on the basis of the number 
of ports assigned, or the amount of central processor 
time consumed represent good working rules. 

Other Miscellaneous Costs 

Since librarians providing mediated reference services 
utilize a variety of tools and resources, the cost of the 
collection contributes to the cost of certain reference ser- 
vices. During their work, the reference librarians may 
consult the OPAC, online databases, CD-ROM data- 
bases, print sources in the reference collection, and/or 
print sources from the general collection. A certain pro- 
portion of the collection and the tools to access the col- 
lection are thus a part of the costs of providing a medi- 
ated reference service. 

Figure 1 relates the allocation of salary to services, to 
supervision, and to support of equipment. This flow 
chart links the tasks and activities listed in Table 2 and 
described above. 

Number of Uses 

In addition to the costs of the services, the annual 
number of uses (or an estimate based on some period 
studied) of the service must be obtained. Statistics may 
be maintained on a regular basis by the library as is usu- 
ally the case for mediated services. However, determin- 
ing usage of end-user services can be much more ambig- 
uous. Libraries may estimate use in “number of ses- 
sions” based on sign-up sheets that do not account for 
cancellations, no-shows, and spontaneous usage. Usage 
may also be measured by “number of searches,” “num- 
ber of databases accessed,” or “number of commands 
issued.” There are various software packages that main- 
tain these statistics. 

Reported Functional Costs 

Table 3 shows the unit costs of the nine reference ser- 
vices studied. These figures must be regarded as approx- 
imate, because there are variations in the degree to which 
certain administrative costs have been included, arbi- 
trary decisions were made in distributing the cost of 
shared equipment, and all fringe and overhead costs are 

TABLE 3. Direct cost items for end-user electronic reference ser- 
vices. 

Electronic databases 
Subscriptions (online or CD-ROM) 
Lease (CD-ROM) 
Purchase (CD-ROM) 
Passwords (online) 
Blocks of searches (online) 
Per-search connect charge (online) 

Telecommunications 
Telephone lines 
Telephone calls 
Internet access 

Equipment 
Computers 
Printers 

Supplies 
Paper 
Printer ribbons/cartridges 

excluded. However, we are confident that they accu- 
rately represent the range of costs for the services consid- 
ered. The low end of the range, $ I. 16, is surprisingly low 
while the high end of $35.52 may be somewhat higher 
than expected. 

The wide variation in unit costs illustrated in Figure 2 
and detailed in Table 4 may be explained in several ways. 
First, people and equipment stand ready to serve, and 
might or might not be used. Services with very high vol- 
ume will have lower unit costs than services that are not 
used heavily. Second, the actual nature of requests has 
not been taken into account. In addition, it is possible 
that the levels of services are not comparable. 

The reference services in the study include mediated 
services, in which a librarian directly assists a user, and 
end-user search services. While one might expect the me- 
diated services to have higher unit costs, this was not the 
case. 

It is important to note that the unit costs reported 
here, while they provide a full account of expenditures, 
cannot be used as reliable predictors of cost change for 
all other situations. For example, if the volume of service 
increases moderately, the corresponding increase of cost, 
at the same level of service quality, will probably be less 
than the figure reported here. If, however, the present 
system is operating close to capacity, an increase in vol- 
ume is likely to produce a noticeable decrease in service 
quality, unless there is some compensating investment 
in equipment, personnel, or both. Such a quantum jump 
in capability would result in an increase in the average 
cost of service (Kantor, 1989). 

The functional cost model is essentially a linear model 
with complete separation of the services. Economies of 
scale, which may be either positive or negative, represent 
deviations from the straight-line dependence of variable 
costs on volume of service. For example, with positive 
economies of scale, the average unit cost decreases as the 
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FIG. 2. Bar graph of unit costs of services (see Table 4). 

volume of service increases at constant service quality. 
Similarly, with positive economies of scope, the total cost 
of providing several different types of service will be less 
than the sum of the costs of providing them separately. 
It seems reasonable to suppose that economies of both 
scale and scope are present in library operations, and in 
the electronic versions of information service that are an 
increasing factor in library operations. However, this 
study is, by design, limited to consideration of services in 

TABLE 4. Reported costs ofservices presented in increasing order of 
unit cost. 

cost Service* Brief description 

1.16 
2.00 
6.87 
8.18 

18.35 
18.80 
20.35 
33.36 
35.52 

Rl 
R2 
R3 
R4 
R5 
Rl 
R6 
R8 
R9 

Traditional reference service 
Electronic reference resources 
Automated reference service 
Reference desk, branch 2 
Information desk 
Reference consultation service 
Electronic reference, biology library 
Reference desk, branch 1 
Reference, psychology library 

* Labeling of services is adopted from Kantor, P.B., Saracevic, T., & 
D’Esposito-Wachtmann, J. (1995). 

isolation, and at a few libraries. Thus, it is not possible to 
model either economies of scale or economies of scope. 

To sum up, our model calculates, for each service, the 
average unit cost of service at the present level of opera- 
tion at specific sites. All shared resources are pro-rated, 
using appropriate methods, to the one service under con- 
sideration, and to “all other services.” This method 
probably underestimates the cost of providing any par- 
ticular service on a stand-alone basis. This shortcoming 
is not of interest to the community of research libraries, 
who are the primary audience for this study, as they do 
not offer services in isolation. 

To compare these findings with other unit costs re- 
ported in the literature, all unit costs have been adjusted 
to 1995 dollars based on an annual estimated 7% in- 
crease in costs. Kantor ( 1986b) reported a wide range in 
unit costs for reference in academic libraries based on 
1982-1983 data, from a low of $4.00 ($9.00 in 1995 
dollars) to a high of $28.00 ($63.06). These costs, which 
are higher than those found in the current study when 
adjusted to 1995 dollars ($1.24-$38.00), include book 
use equivalency and fringe benefits. Two other estimates 
found in the literature seem to be in line with the findings 
in this study taking into account the obvious increase in 
costs over time. Cable ( 1980) reported an average cost of 
$5.18 ($14.29) per reference question using work analy- 



sis sheets to record time spent. These results do not in- 
clude equipment rental or purchase or other additional 
and unspecified “hidden costs.” Spencer ( 1980) re- 
ported an average labor cost for three reference services 
based on random time sampling using random alarm de- 
vices and a checklist. The labor costs were calculated at a 
rate of $10.00 per hour, including no other direct costs. 
Using ARL Annual Salary Survey (Association of Re- 
search Libraries, 1980, 1994) statistics we find that the 
median professional salary increased, from 1980 to 
1994, by a factor of 1.92. During the last few years in- 
creases have been about 2% per year, and this was added 
to produce 1995 estimates. The average labor costs were: 
$0.44 ($.86 in 1995 dollars) for directional questions; 
$1.98 ($3.87) for ready reference questions; and $4.57 
($8.93) for extended reference questions. It is difficult to 
compare the various figures given the lack of a standard- 
ized approach to costs included and time units used 
(Murfin, 1993), but it is abundantly clear that there is 
enormous variation among the present results and 
among the historical results, although the ranges covered 
are consistent. It seems likely that the variation is com- 
pounded by three factors: Quality of service, operational 
policies and procedures, and variations due to the mis- 
match between capacity and demand. Further studies of 
management and operations will be needed to unravel 
these separate effects, and bring us to the point where we 
can state not only what a given type of reference service 
does cost, but also what it “should cost.” Only then will 
libraries have a rigorously justifiable basis for establish- 
ing budgetary and fee schedules for the range of reference 
services that they offer. 

Conclusions 

The reader may ask: “Why spend so much time study- 
ing a vanishing modality of service?’ The reason is, sim- 
ply, that as new modalities of service supplant the older, 
paper-based modalities, it will be essential to know how 
to assess the costs of competing alternatives. The issues 
have been identified and need further exploration. In a 
sense, library and information services must be analyzed 
in terms ofwhat they deliver to the people who use them, 
and to the institutions that support them. 

The principles that we have applied in this work can 
be transformed to the digital environment. In fact, refer- 
ring to the flowchart in Figure 1 the only question is: 
What now plays the role of the books? It seems clear that 
this is where fixed electronic access costs enter the analy- 
sis. Examples include: Annual unlimited access fees, pur- 
chase of CD-ROM materials, and of locally mounted 
tapes. In other words, there are no new principles to be 
discovered for the costing of the digital library of the fu- 
ture. 

But what of quality? It might be supposed that our 
analysis, which deals only with quantity of service, and 
with cost, has no bearing on the issue of quality. Quite 

the reverse, it is the necessary foundation for assessing 
the costs of quality, for when speaking of the cost of qual- 
ity, we mean, in fact, the effect of changes in quality level 
on the functional or unit costs of service. It is often ar- 
gued, informally, that libraries with higher functional 
costs have them because they are providing a higher 
quality of service. This is at odds with the discoveries of 
the Total Quality Management (TQM) movement in 
the past decade: When TQM is introduced into an orga- 
nization, most production and service activities will si- 
multaneously experience an increase in quality and a de- 
crease in cost. 

By providing a simple and transportable framework 
for the analysis and determination of the unit costs, we 
set the stage for rigorous study of whether the improve- 
ment in quality-which the digital revolution prom- 
ises-will be accompanied by increases or by decreases 
in cost. It is wise, as we embark upon these studies, to 
recall the economic principle that, as the cost of provid- 
ing anything goes down, the providers will either provide 
more, or spend less. Whether library and information 
services can provide more depends on the capacity of the 
users to demand it. Thus, we cannot predict whether the 
path for the major library and information services of 
the country will be toward greater volume and quality of 
service or toward lower total costs. What libraries pro- 
vide is, in the final analysis, the raw material for the pro- 
duction of knowledge. The importance is encapsulated 
in Peter Drucker’s observation ( 1994, p. 80) that: “We 
also need to develop an economic theory appropriate to 
a world economy in which knowledge has become the 
key economic resource and the dominant, if not the 
only, source of comparative advantage.” 
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