Research on the Economics of Libraries

NANCY A. VAN HOUSE

FECONOMICS CAN BE DEFINED by both its subject matter and its approach.
Although people tend to think of economics in connection with buying
and selling, its subject, more generally, is choices: the allocation of
resources among competing ends. Economics can be and has been
applied to virtually every sphere of human behavior: not just in the
market, but in such diverse areas as crime, marriage and
discrimination' —wherever people are making choices among compet-
ing alternatives.

The essence of the economic approach is its assumptions: (1) that
people generally behave rationally to maximize their utility or well-
being, and (2) that they compare costs and benefits and allocate their
resources, including time and money, to achieve this goal. One way in
which people act to increase their utility 1s to trade resources in the
market. Economics further assumes that the market generally, but not
always, results in the allocation of goods and services that creates the
greatest net benefit for all concerned. This description of the economic
approach, of course, is an extreme simplification. Becker® and
MacKenzie® have described the economic approach at greater length.

The economic approach can be applied to many topics and has
been applied recently to a topic which includes libraries—the econo-
mies of information.

Two major research areas are subsumed to by the term the econom-
ics of information. One is concerned with the role that information
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plays in market activities, that is, with information as an input or as an
element in economic activity and decision-making.* The other is con-
cerned with information as a product or output, a commodity that is
produced and disseminated. Much of the research in this area deals with
information services, as distinct from information itself. It consists of
the application of economic tools and concepts to those organizations
and individuals (including libraries, librarians, publishers, and other
information services and professionals) that produce information and
related products and services: the information industry.

The subject of this review is the economics of libraries, which falls
under the information-as-output branch of the economics of informa-
tion. Libraries produce not information but information services; that
1s, librartes give access to and assistance in using information. The
economics of libraries is concerned with the choices that are made
within and about libraries. Presumably, the goal of the library is to
provide the maximum benefit to its clients, given the available resour-
ces. Decisions have to be made about which services the library will
provide, to what extent and to whom; and about how best to allocate the
library staff, collection and other resources among different activities to
produce those services. Other decisions affecting the library are made by
potential users and by funding agencies. Libraries’ clients make deci-
sions about whether to use libraries, how much and for what purposes.
Funders (governments, colleges and universities, and other parent insti-
tutions) decide how much to spend on library services.

The economics of libraries is shaped in part by the unusual nature
of information. Information is intriguingly different from most other
commodities. For example, it is possible to sell itand keep it at the same
time, because one still knows what one tells someone else. It 1s difficult
to value information apart from the use to be made of it, meaning that
the same information has different values to different people and in
different contexts. Furthermore, like education, to which information is
frequently compared, information also has value to people other than
its immediate consumer.

Partly as a result of the unusual nacture if information, many
information services are tax-supported rather than being bought and
sold on the market. The hbrary manager, therefore, turns to the econo-
mist for help in making decisions that might otherwise be made by the
market, or with the help of market information. The public support of
library services also gives rise to questions about the proper roles of the
public and private sectors in the provision of information services,
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about which library services should be publicly funded, and how such
services should be funded.

The present review summarizes the major applications of eco-
nomic theory and research methods to libraries. Within the space availa-
ble, it is impossible to cite all the relevant research on the economics of
libraries—Ilet alone that on the economics of information and informa-
tion services more generally—or to do an historical survey. This review
discusses the major topics in the economics of information as it has been
applied to libraries and cites important or representative current
research.

This review begins by describing several overviews of the econom-
ics of information and of library services. Then it considers research
related to the supply of library services—that is, the mix of services and
the amount of each provided. Supply decisions depend on the means by
which services can be generated, and the inputs required and their costs.
Next it reviews research into the demand for library services. Then it
summarizes the discussions of the reasons for and the implications of
tax support for libraries, and the appropriate role of user fees, important
issues because so many libraries are in the public sector. Finally, to
function effectively libraries need adequate numbers of skilled profes-
sionals, and so the last section reviews research into the information
labor market.

Overviews

No single introductory text ot literature review adequately covers
the economics of libraries. Several reviews, collections, and bibliogra-
phies, however, are available to acquaint readers with the economics of
information services and libraries. The most recent is a collection of key
papers on the costs,, pricing and value of information products and
services edited by King, Roderer and Olsen.’ Casper® provides a succinct
and readable introduction to some key issues. Over the past fourteen
years, the Annual Review of Information Science and Technology has
featured three reviews of the topic: those by Cooper,” Hindle and Raper,®
and Wilson.® Varlejs’® has a good selected annotated bibliography.
Finally, Olsen’s comprehensive bibliography'' is now dated but
remains useful as a conceptualization of the field of the economics of
information and as an exhaustive review of the literature up to that
tume.
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The Supply of Library Services

In the private sector, which goods and services will be produced and
how much of each depend on what consumers are willing to buy, what
suppliers are willing to sell, and at what prices. When services are not
sold on the market, these decisions have to be made in other ways. The
library manager must decide which services to provide, how much of
each, and the allocation of resources (including staff and collection)
among them. This, generally speaking, is the subject of research into the
supply of library services: relating benefits, outputs, and inputs to
determine how the library can maximize its benefits within the con-
straints of its budget and available technology.

A major problem confronting the researcher is that of defining and
measuring the library’s outputs. Libraries provide many different servi-
ces, some of which (e.g., circulation) are easier to measure than others
(e.g., archiving materials against future need). Some researchers have
used one output measure (usually circulation), others have used several
(e.g., circulation, reference and in-house use of materials). Hamburg"
defined the basic output of the library as hours of exposure of individu-
als to documents, into which he translated other measures of library use,
such as circulation and reference. Bookstein'® defines the product of the
library as service potential, on the grounds that measures of output such
as circulation reflect demand as much as supply. He demonstrates that
this abstract nature of libarary service has stymied microeconomic anal-
ysis of the library, and that basing allocation decisions on measurable
outputs such as circulation will result in inefficient decisions.

Production Functions

Research into the supply of library and information services can be
divided into several major topics: the development of production func-
tions; costing; and cost-benefit or cost-effectiveness analysis. A produc-
tion funcuon relates the mix of inputs (e.g., staff, collection,
equipment) to a single measure of output (e.g., circulation). The usual
procedure is to use cross-sectional data from a set of similar libraries to
derive a mathematical function describing how changes in the levels of
the different inputs affect the volume of output. An underlying
‘assumnpuion is that the sample libraries are producing the maximum
output possible with the resources at their disposal. The resulting
function shows the trade-offs among different inputs at a given level of
output, and gives the optimal mix of inputs to produce a defined level of
output. It can be used to determine whether there are economies of scale
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in production, that is, to determine the most efficient size for a library. It
can also be combined with cost and budget information to determine the
allocation of the organization’s budget across different resources needed
to maximize the outputs produced under a fixed budget, or the budget
needed to produce a given level of service.

Early attempts to describe a library production function include
one developed for the National Advisory Commission on Libraries by
Baumol and others™ and Goddard’s" for a sample of Indiana public
libraries. More recently, Hayes'® has derived production functions for
several groups of public libraries to optimize the allocation of resources
between capital and labor for a central library, for a branch library and
for a system composed of both. Hayes and Borko'” developed a produc-
tion function for of academic libraries which related faculty research
productivity to collection size.

Costs, Cost Functions, and Production Functions

Costs are fundamental to economic analysis. Many studies have
measured the costs of various libarary services and functions. Mick*®
concludes an extensive review of the literature on the cost analysis of
information systems and services by saying that, while there is no lack of
methodological tools for costing, the applications studies lack stan-
dardization and therefore reliability and external validity. He calls for
more standardization so that cost data can be generalized from one
library to another. His point is well-taken: the costs of a specific opera-
tion in a specific library developed for a specific purpose may have little
in common with those of the same operation in another library devel-
oped for quite another purpose. It is this author’s contention, however,
that such generalizations are neither possible nor desirable. As Bickner®
says, costs depend on the choice and the chooser. Which cost elements
are included and how they are evaluated depends on the comparisons
made.

Of more general interest are studies in which the major product is
not a measure of costs but rather methods or models for costing that can
be used in a variety of circumstances. For example, Palmour and his
colleagues® present a methodology for comparing the costs of owning
versus borrowing periodicals. Lawrence® simplified and adapted their
model to collection storage decisions. Wiederkehr®® developed a com-
plex model for comparing the costs of different library catalog formats.
The usefulness of these studies is that their methods can be translated to
other situations.
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In addition to measuring costs, the economist tries to understand
how they are determined (and, by implication, how they can be
reduced). Cost functions relate total costs to the mix of services provided,
describe the effects of changes in levels of outputs on total costs and
estimate the cost trade-offs among different services. Like production
functions, they are used to test for economies of scale.

An interesting application of a cost function to libraries is Kantor’s”
Best Trade Off function. For samples of similar libraries, he regressed
total costs on three measures of library output: circulation, reference
and in-house use of materials. He then proposed™ that the deviation of a
given library’s cost of operation from that predicted by the average cost
functuion (based on its output levels) could be interpreted as its reserved
capacity (if positive) or as its overload (if negative). Thatis, if a library is
spending more than it should for a given mix of outputs, as predicted by
the function, the library is assumed to have the capacity to provide more
service than is being demanded of it; if its costs are low for its level of
output, it is being overused.

3

Economies of Scale

Both cost and production functions have been applied to the ques-
tion of optimal library size. The basic question is whether libraries
experience economies of scale, that is, whether large libraries can pro-
vide service of a given quality at a lower cost per unit. If so, there may be
an optimal size for a library of a particular type, or at least there may be
reason to consolidate libraries into larger units. Either production or
cost functions can be used to test for economies of scale: (1) production
functions by looking at whether outputs increase faster than inputs, and
(2) cost functions by comparing the rates of increase of total costs (rather
than inputs) and outputs.

Several problems exist with the current research on economies of
scale, including the definition and measurement of outputs and the
inability to measure service quality. Theresearch findings are inconclu-
sive. Cooper® found approximately constant returns to scale among
California public libraries. From a national sample of public libraries,
Feldstein® concluded that there were slight economies of scale for larger
libraries which were wiped out by the added costs of multibranch
systems. Among academic libraries, Cooper found diseconomies of scale
among smaller college and university libraries®” and economies of scale
among larger ones.®® Kantor found slight diseconomies among aca-
demic libraries® and he found economies of scale in scientific and
technical libraries.*
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Productivity

Another consideration in cost determination is the investigation of
trends in costs and productivity in libraries and information services
over time. As early as 1967, Baumol and his colleagues31 warned that the
labor-intensive nature of information services would mean that their
costs would increase faster than those in the economy as a whole and
said that increased use of capital (e.g., equipment) could balance
increasing labor costs to keep costs down. The result would be growing
costs for services (including libraries) relative to the rest of the economy.
They suggested that automation was the answer. Baumol and
Blackman have recently noted,32 however, that the decline in computer
hardware prices has increased the share of software and other labor-
intensive activities in the total cost of computing, leaving the “elec-
tronic library” in the same situation as the conventional library. Others
have disagreed, however. White* analyzed the costs of public library
services and found that there have been productivity improvements in
the past, although not in the last two decades, and argued that compu-
ters offer the hope of considerable additional improvements in
productivity.

What is important about this line of research is its implications for
libraries’ future ability to maintain service levels withoutexponentially
increasing budgets, and its evaluations of alternative actions that might
be undertaken to stave off the disasters predicted by Baumol. It is not at
all clear whether libraries can expect increasing or static productivity,
with or without computers. Further research is needed into the internal
and external factors that affect library productivity.

Cost-Effectiveness, Cost Benefit, and Value

Decisions about the allocation of resources to and within libraries
are based on comparing costs and benefits or value. As difficult as
output is to measure, it is even more difficult to evaluate its worth,
especially for outputs not bought and sold on the market. Cost-benefit
and cost-effectiveness analysis are methods of comparing the costs and
benefits of alternatives. The difference between them is the measure of
value or benefit used and the uses to which such methods can be put.

Comparing library services to other, dissimilar uses of the same
resources (e.g., another chemistry lab for the campus or patrol cars for
the local police department) ideally requires the ability to express the
costs and benefits of both activities in common units of measure. True
cost-benefit analysis reduces all possible costs and benefits to dollars.
Cost-effectiveness expresses the results or value of the activity in mea-
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sures of effectiveness: cost effectiveness can only be used to compare
alternatives that have the same objectives. For example, cost-effectivness
measures can be used to compare different methods of providing the
same library service. Cost-effectiveness is less general than cost-benefit,
and can only be used for resource allocation decisions within the library.
Cost-benefit analysis can be used to compare library services with other
activities. As with cost studies, the results of cost-benefit and cost-
effectiveness studies generally lack external validity; that is, they are
only true for the particular situation being studied. The methods,
however, can be translated to many other situations. Flowerdew and
Whitehead® and Oldman and Willis® reviewed the literature on cost-
benefit analysis of information services and concluded that most of what
has passed for cost-benefit analysis 1s really cost-effectiveness; that is,
benefits are not expressed in dollar terms. The reason for this is the
difficulty of evaluating in monetary terms the services provided by
libraries and related agencies.

Griffiths®® reviewed the literature on the value of information and
related systems, products and services. Some interesting attempts have
been made at cost-benefit analysis of libraries and information centers.
Mason and Sassone® developed a method of evaluating the benefits of
information centers according to the value of the user time saved.
Newhouse and Alexander® addressed the question of how a public
library should allocate its book budget among different subject areas to
maximize social benefit. They valued a book loan according to the
book’s purchase price and the likelihood that the user would have
bought it had the library not provided it. For the New York Public
Library branch system, Getz* derived values for each use (circulation
plus in-house use of materials) from the cost to the user (in travel time
and transit fare) of traveling to the next closest branch. By relating levels
of use to service levels and estimating the marginal costs of different
services, he could compare the marginal costs of generating additional
uses through changes in the service levels to marginal benefits. Raffel
and Shishko® asked academic library users to make direct evaluations
by giving them a limited budget to allocate across a range of services,
each with a price attached.

Two studies have inferred the value that library managers place on
services from their past budget decisions. Hamburg and his colleagues™
translated all measures of library output into user hours of exposure to
library materials. Using national public library data, they then imputed
the value of exposure hours by relating library expenditures on various
services to the exposure hours that they produced. This approach
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assumes that the decisions that library managers have made are, on
average, optimal. Unfortunately, when Hamburg et al. found different
values for groups of libraries of different sizes, they concluded that
larger libraries are less efficient. They might as easily have concluded
that the value of exposure hours in larger libraries (with a greater variety
of services) is greater. Another post hoc study, at the University of
Durham,* used a linear programming model to measure the trade-offs
that library managers had made in allocating resources among services.
The marginal values of various services were inputed by comparing the
resources allocated to them and the levels of output that resulted.

Each of these studies has its limits, but the methods are useful
beginnings to valuing library services. One major shortcoming of cost-
benefit analysis 1s its inability to place relative values on the benefits to
different groups. Raffel*® notes that this is where economic analysis
gives way to political analysis: the economist cannot tell the manager
how to equate different groups’ preferences.

Demand For Information Services

The demand for a good or service is a function of many factors—
economic and otherwise. The analysis of the demand for library services
1s complicated by the fact that they are often provided at no direct
monetary cost to the user. Thus, nonmonetary factors, which are diffi-
cult to tdentify and to measure, are that much more important in
determining demand for library services.

Demand for library services can be divided into demand for the
provision of the service and demand for its use. The first has to do with
the factors that determine the level of library service that its parent
institution chooses to support. At this point economics shades into
political science, with a mutual concern for the process of collective
decision-making. In public libraries, Feldstein™ attempted to explain
expenditures on public libraries as a function of community character-
istics and past expenditure levels. Getz* related library expenditures
and service levels (e.g., volumes, hours) to community characteristics
and local economic conditions.

Whereas in public libraries models of the demand for provision of
library services have been used to explain decisions that have already
been made, in academic libraries such models have been used to guide
decision-making. Severl universities, especially multicampus systems,
have used a function based on campus characteristics (e.g., numbers of
students and faculty and numbers of degrees offered) to determine
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library budgets.*® Generally, these functions are initially developed by
analyzing past expenditure levels, on the assumption that past decisions
were acceptable; and the implicit bases for these decisions can be made
explicit and used to guide future budget decisions.

The other kind of demand is for use of library services. This is the
subject of user studies, of which there have been many in all types of
libraries (e.g., see Zweizig and Dervin®’). This review is only concerned
with those that were based on economic theory.

Feldstein® used consumer choice theory to relate circulation to
demographic characteristics of the community as a whole and to relate
circulation measures of the price, search cost and quality of library
service. Getz*® hypothesized that decisions about use and levels of service
were interdependent. That is, more service (e.g., larger bookstocks) is
provided where use is greatest, and vice versa. Getz’s two-stage approach
involves first relating levels of service to exogenous variables (e.g., cost
of space and politcal power of an area), and then relating its use to
levels of service. Van House® described the individual’s use of the
library as a function of its nonmonetary costs, which depended on the
amount of user ime required and its value, which varied in turn across
users and uses. By placing a monetary value on nonmonetary user costs,
she could also use her model to consider the effect on use of introducing
fees. Casper® explained the number of requests originated by institu-
tional users of medical library services as a function of the institutions’
characteristics.

Finance

Because many libraries are tax-supported, an important topic
within the economics of libraries is how such libraries are financed—
including whether, when and how users should be charged. Public
finance is that branch of economics that is concerned with under what
conditions the public provision of a good or service is justified. The
criteria for public provision of a good or service and the ways in which
these criteria have been applied to information in general and to librar-
ies in particular are too complex to do them justice here. However, it is
possible to summarize them by stating that public intervention is justi-
fied when the nature of the good or service is such that leaving its
provision to the market wwould notresult in the greatest possible social
benefit.

Numerous researchers have applied public finance theory to the
question of whether public libraries should be publicly-supported,
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among them White,52 Goddard,53 Getz,54 Braverman,55 Gell,56 and Van
House.”” There is no consensus among them. What the reader can
conclude, however, is that public support of library services is debata-
ble, and the answers are not easy.

Little empirical research is possible in this area. Two relevant
investigations, however, are those by White®® and Weaver and Weaver™®
of the ax incidence of publiclibrary services. Both studies compared the
demographics of library users to the extent 1o which different parts of
the population pay the taxes that support the public library. Weaver
and Weaver used national data; White’s were for the Philadelphia Free
Library. Both concluded that low-income people pay relatively heavy
taxes to support the library but receive little benefit from it. Both argued
that the current method of supportuing public libraries is therefore
basically inequitable.

Fees

The question of whether publicly-funded libraries should charge
fees (and, if so, for what, and how they should go about setting them) has
been of particular interest since many libraries started charging fees for
online searches.** Most of the discussions of fees—as wwith those of
public finance—are concerned with under what circumstances fees are
or are not justified. Discussions of fees include those by Casper,®
Cooper,” Gell,® Blake and Perlmutter,®* and Van House.® As with the
public finance discussions, no firm conclusions have been reached.

Waldhart and Bellardo® reviewed the literature on fees in publicly-
funded libraries comprehensively and concluded that, in order to deter-
mine when and how fees should be charged, more information is needed
on the impact of fees on users’ access to information. Little research has
been done, however, on the effect of fees on user behavior or on library
services. Hicks® studied the Dallas Public Library’s nonresident fee,
and concluded that it had the intended effect of reducing use among
nonresidents. Casper®™ estimated the price elasticity of demand for
library services among institutional users of a medical library. Cooper
and DeWath (Van House)® measured the effect of fees on librarians’
behavior and the cost of online searches.

One of the most comprehensive discussions of fees is that by Van
House™ who reviewed the public finance basis for fees in public librar-
1es and developed a model of demand for services into which fees can be
incorporated. The model also used the value of the user’s time to predict
different user groups’ responses to fees of different kinds. Van House did
not test the model empirically, however.
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The Library Labor Market

An important component of the information industry is the people
that it employs. Several recent developments have shaped the research in
this area. One is the imbalances experienced by the library labor market:
the shortage of librarians of the 1950s and 1960s has been followed by a
chronic (if low-level) surplus. Another is the development of a market
for information professionals in settings other than libraries: the
growth of computer-related work, in particular, has opened new possi-
bilities for people with training in library and information science.
Finally, concerns about the causes of sex differentials in career patterns
and salaries within the labor force generally haveraised questions about
possible inequities in librarianship in particular.

The Occupational Survey of Information Professionals’™ measured
and described the information profession by function and by setting,
using an all-inclusive definition of an information professional. A more
detailed study of the library labor market, with some reference to the
nonlibrary information market, was the Library Human Resources
Study, ™ which collected exhaustive descriptive information on library
employment and education and developed forecasts of supply and
demand based on models that relate the state of the library labor market
to conditions in libraries and the economy as a whole. In this study,
Cooper™ developed further the demand modeling and Van House™ the
supply modeling. The conclusions were that that library market would
probably remain fairly well balanced and stable through the 1980s, with
most job openings coming from retirements and occupational transfers
rather than new positions.

Van House’s models of librarian supply were grounded in human
capital theory, the fundamental premise of which is that people invest
in themselves (through education, for example) in the expectation of
future monetary and nonmonetary returns. She also calculated the
return on investment in library education” and found that that it was
negative, more so for men than for women. The differences between
what librarians might have earned in other occupations and what they
earn as librarians, are greater for men than for women, on average. Van
House suggested that the predominance of women in the profession
could be explained in part by the occupation’s greater opportunity cost
for men.

Another study of the library labor market, performed by Heim and
Estabrook,™ related personal, career and professional differences to
salaries for a sample of American Library Association members. Heim
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and Estabrook found differences between the salaries of men and
women that remained statistically significant after factors other than
gender had been taken into account.

Conclusions and Implications

Research on the economics of libraries and information services
began in the mid-190s with the work done by Baumol and his colleagues
for the National Advisory Commission on Libraries.” Since that time,
economic theory and methods have contributed significantly to our
understanding of library services and operations. They have also
pointed toward future problems and opportunities that will require
attention from library and information science researchers.

This review has suggested some areas where more research is
needed. One such area is the definition and measurement of library
outputs, including measures of service quality as well as quantity.
Another is that of value. Many different approaches to valuing libarary
services have been proposed: can one best method be identified? Some
researchers have tackled the problem of measuring the information
industry’s contribution to the economy as a whole.” Is it possible to
measure the economic effects of libraries of various sorts, as others have
measured the contributiobn of a variety of education programs to the
Gross National Product? A more manageable problem, perhaps, is that
of developing cost and production functions when the library’s output
is more readiness to serve than actual (measurable) services provided.
And more research is required on the pragmatic problems of relating
service levels to inputs and costs. The question of whether there is an
optimal size for libraries of various sorts has yet to be fully answered.
Another area in need of attention is demand for library services. The
current demand functions explain only a small part of the observed
variation: more systematic research is needed into the determinants of
demand for both service provision and use in all types of libraries. If an
increased us of fees 1s in the future of many libraries, as some have
predicted, then more information is needed on the effects of fees on users
and librarians, and on how to set fees in conformity with the library’s
goals. Finally, more information is needed on the dynamics of the
information labor market if libraries are to be sure to have qualified staff
in adequate numbers and librarians are to have jobs.

This list of research needs is just a beginning. Economics is a large
and diverse field, and its possible applications to information and to
library services many and varied. Library researchers can take their cue
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from researchers in such fields as the economics of education and the
economics of health services, where many problems have proven ame-
nable to economic analysis.

Research into the economics of information, however, has suffered
from the lack of a critical mass of researchers in this area. As is true of
research generally, progress requires a community ol people with sim-
tlar interests and expertise to stimulate and critique one another’s work.
Much of the economic research on library issues has consisted of one or,
at best, a very few studies, with little continuity and few attempts to
build on previous work. One reason for this lack—as in other areas
where the conceptual base of another discipline is being applied to
libraries—1s that good research requires that investigators have exper-
tise in both subject areas. Ideally, research into the economics of librar-
ies would be a contribution to both disciplines: not just a functional
application of long-standing economic theories and methods to libarar-
ies, as much of the research cited in this review has been, but also
research that expands our understanding of economics in the process of
applying and adapting it to libraries.
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