
Cost and Usage of Health Sciences Libraries: Economic Aspects*t

ABSTRACT

A study of ninety-five health sciences libraries, obtain-
ing nearly 24,000 user responses, provides estimates of the
national cost of library services through the three princi-
pal services of circulation, reference, and in-house use;
and for four types of users: (1) persons interested in
patient care, (2) those interested in research, (3) those
involved in education, and (4) others. Unit costs of the
three principal services are reported and differences in
their relative importance are described. National totals
for nine classes of libraries are reported as well as costs by
service, user, and function: patient care, research, educa-
tion, or other. The national expenditure in 1982 was
approximately $365 million. The study establishes a
method for obtaining results that can be compared and
combined across libraries.

HEALTH SCIENCES LIBRARIES support the
key missions of the health professions and require
funds, space, and personnel. It is difficult to ana-
lyze their costs of operation, to estimate their
needs, to plan and budget effectively, and to com-
pare and coordinate their functions on a regional or
national basis. This paper describes methods for
achieving these objectives [ 1, 2].
Our economic approach links expenses to ser-

vices delivered; and services, when reduced to cost
figures, may be compared and summed. Uniform
procedures are used to allocate operating costs to
the principal services, and to determine types of
users and immediate purpose for each service. The
libraries are studied to determine who uses them,
why they are used, how they are used, and at what
cost.
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METHODOLOGY

The survey population includes types of libraries
identified in the third survey of health sciences
libraries by Rees and Crawford [3]. The immediate
goals are to present and analyze aggregate data on
the national level concerning costs and use, and to
establish methodology that may be applied to
studying individual libraries.
We identified three principal services for health

sciences libraries: (1) circulation of books and other
materials, (2) reference services, and (3) in-house
use of books and other materials. The four types of
users classified by primary interest are: (T) persons
interested in patient care, (R) those interested in
research, (E) those involved in education, and (0)
others. Similarly, the immediate purposes of the
services are (T) patient care, (R) research, (E)
education, and (0) other. To determine the cost we
combinied time and effort analysis with sampling
estimates of the amount of service provided in each
of the categories [4].
The study involved a sample of ninety-five

libraries from three geographical areas. Libraries
were asked to sample and to tally use of the library
on response cards, color-coded by service, and
distributed to patrons. Nearly 24,000 cards were
returned and analyzed, representing more than
30,000 service events. Analysis of cost involved yet
a third level of sampling to determine overall levels
of library activity combined with a cost accounting
procedure. This determines allocation of all the
library's costs to the full range of services pro-
vided.

Rather than a random sampling [1], geographic
clusters of libraries were chosen to expedite train-
ing of participants. Each geographic area was
selected because it contained one or more major
urban center and a collection of outlying libraries.
This is not representative of the country as a whole
and does not represent such major geographical
areas as the Pacific Northwest, the South, the
Northeast, or the Central Midwest [2]. In addition,
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there was a high level of self-selection: all libraries
within each area were invited to participate, and all
those who agreed were included in the study. A
detailed discussion of the contact process, method
of selection, contact letters, and methods of follow-
up will be found in the final report on this project
[5].

Libraries were drawn from the most current
directory of health sciences libraries [3], aug-
mented by lists provided by regional coordinators
at the host libraries. A total of 249 libraries in
Cleveland, Houston, and Los Angeles were invited
to participate in the study, and 95 agreed. The
breakdown by type and geographical area is shown
in Table 1. Response was lowest in Houston (35%)
and highest in Los Angeles (44%). The numerous
classifications established by Rees and Crawford
were reduced to nine types of libraries according to
size of hospitals they are associated with and other
criteria:

1. Libraries in hospitals with fewer than 99
beds.

2. Libraries in hospitals with between 100 and
199 beds.

3. Libraries in hospitals with between 200 and
299 beds.

4. Libraries in hospitals with between 300 and
399 beds.

5. Libraries in hospitals with between 400 and
499 beds.

6. Libraries in hospitals with at least 500 beds.
7. Not hospital, pharmaceutical, or academic

(M).
8. Academic libraries (A).
9. Pharmaceutical company libraries (P).
We found severe under-representation of catego-

ries 2, 7, and 9. One way of describing the coverage
of the study is to note that for every $14 in the

national total of health sciences library budgets
there is $1 of library budget represented in the
study. In other words, it is a non-random 7%
sample of the national expenditure.

Representatives of each participating library
attended one-day training sessions in the study
procedure. One session covered the form used for
budget data, keyed to correspond to the Tantalus
Unit Cost Analysis for Small Libraries Package
[4]. Each library was sent a copy of the form prior
to the session, together with the instruction manu-
al, and each received a clean copy for final report-
ing. The afternoon session dealt with distribution
and logging of respondent cards.

Three types of color-coded respondent cards,
shown in Figure 1, were sent to each participating
library. Colors correspond to types of services:
circulation (green), reference (pink), and in-house
use of materials (yellow). Each library received
400 cards of each color, numbered consecutively.
A log sheet was used to record the number at the

top of the pile of remaining cards at the start and
end of each collection period, determining the
number of cards distributed in each period. Collec-
tion periods followed a stratified sampling sched-
ule, separating weekdays from weekends. Details of
the sampling times (the same at every library) and
adjustments made for library hours of operation
are given in the manual [4]. Each library was free
to select the week for data collection. More than
90% of the cards were returned. Some of the
returned cards had no response: 16% for in-house
use and 4% for circulation and reference. Circula-
tion and reference respondents were in direct con-
tact with library personnel when receiving cards,
which may account for the higher response rate.
With one exception, the libraries reported gener-
ally favorable acceptance of the project.

TABLE 1
NUMBER OF LIBRARIES BY CITY

Library Type Cleveland Houston Los Angeles Total

1-In hospitals with fewer than 99 beds 2 1 1 4
2-In hospitals with 100-199 beds 2 3 5
3-In hospitals with 200-299 beds 7 6 13
4-In hospitals with 300-399 beds 5 3 9 17
5-In hospitals with 400-499 beds 4 2 5 11
6-In hospitals with at least 500 beds 7 4 12 23
M-Not hospital, pharmaceutical, or academic 2 2 4
A-Academic libraries 3 7 5 15
P-Pharmaceutical company libraries 3 3
Total 30 19 46 95
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Reverse of Cards
FIG. 1 Sample respondent cards
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May we ask, please ...

A. As far as health sciences and medicine are
concerned, are you, currently, primarily
involved in:

1. E Caring for patients?
2. El Not 1, but health research.
3. El Not 1 or 2, but teaching or studying.
,4. El Some other aspect.

B. Is your use of this book primarily related
to:

1. El Treating one or several patients.
2. El Supporting some research effort.
3. El Formal education, either classroom

or continuing.
4. El Something else.

C. How often do you borrow items from our
library? (Please circle the FIRST correct
answer.)
At least:
5 4 3 2 1 items per WEEK.
3 2 1 1/2 items per MONTH.
5 4 3 2 1 items per YEAR.
Less than one per year.

Thank you.

2 May we ask, please...

A. As far as health sciences and medicine are
concerned, are you, currently, primarily
involved in:

1. El Caring for patients?
2. Ol Not 1, but health research.
3. El Not 1 or 2, but teaching or studying.
4 Ol Some other aspect.

B. Is your present question primarily related
to:

1. El Treating one or several patients.
2. Ol Supporting some research effort.
3. Ol Formal education, either classroom

or continuing.
4. Ol Other.

C. How often do you request reference ser-
vice at our library? (Please circle the
FIRST correct answer.)
At least:
5 4 3 2 1 queriesperWEEK.
3 2 1 1/2 queries per MONTH.
5 4 3 2 1 queries per YEAR.
Less than one per year.

Thank you.

3 May we ask, please...

A. As far as health sciences and medicine are
concerned, are you, currently, primarily
involved in:

1. E Caring for patients?
2. El Not 1, but health research.
3. El Not 1 or 2, but teaching or studying.
4. El Some other aspect.

B. Is your present reading primarily related
to:

1. El Treating one or several patients.
2. El Supporting some research effort.
3. El Formal education, either classroom

or continuing.
4. El Other.

C. How often do you visit our library to
read or browse? (If you have already
completed a yellow card on this visit,
just check here: El ). Otherwise, please
circle the FIRST correct answer.
At least:
5 4 3 2 1 visits per WEEK.
3 2 1 1/2 visits per MONTH.
5 4 3 2 1 visits per YEAR.
Less than one per year.

Thank you.

The data you are providing is for our patici-
pation in a national research study of usage
and associated costs of health sciences librar-
ies.
A Project of the Matthew A. Baxter School
of Information and Library Science, in co-
operation with Tantalus, Inc.

Funded by a research grant from the Nation-
al Library of Medicine to Case Western
Reserve University.

1%
CASE WESTERN RESERVE UNIVERSITY

CLEVELAND, OHIO 44106

L.

16
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Data were collected from participating libraries
from January to June, 1982, reduced, and analyzed
[4]. At any given library data collection took one to
four weeks. Annual statistics of individual libraries
permit scaling activities to annual levels. Where no

annual data are reported, the average of the scaling
factors for other libraries in the same geographic
area is used. Typical scaling factors are between 35
and 40.

RESULTS

The results of the study take the form of three-
dimensional tables labeled by user type, purpose,
and library service. The data are displayed in
ninety-five tables, together with data on the total

cost of each service. Estimates of total annual
service were used to transform the cost data to unit
costs. These data have been reported in confidence
to the participating libraries.
The complexity of the results is indicated by

Figure 2, showing the estimated national total
expenditure for each service, each type of user, and
each immediate purpose. The three service arrays

are summed to provide a grand total. For each
service we have also shown the row (user type) and
column (immediate purpose) sums.

These data are based on reported costs. Some
libraries did not report such hidden costs as fringe,
space, and overhead, as shown in Appendix Table
A.10. When these hidden costs and other library
services are taken into account, the national totals

National Distribution of Costs in Millions of Dollars

Purpose
*Circulation Treatment /Research /Education / Other /Row Sum

User TREATMET 18.47 4.60 12.60 1.80-37.47
type RESEARCH 0.45 15.80 2.20 0.38 18.83

EDUCATIONZ 0.66 3.00 18.60 0.78 7 23.04

OTHER 0.16 1.50 1.70 3.30 / 6.66

*Reference /Treatment /Research /Education Other / Row Sum

User TREATMENT 19.80 3.23 6.53 1.92 31.48

type RESEARCH 0.57 10.08 1.42 0.40 12.47

ZEDUCATION 0.19 2.29 13.66 0.84 16.98

OTHER 0.50 171.59 13

TOTAL 21.06 17.29 23.21 17.50 79.06

/ *In-house //Treatment /Research /Education Other ZRow Sum

User TREATMENT, 16.71 2.32 10.51 1.72 31.25

type RESEARCH 0.31 10.05 1.55 0.85 12.77

EDUCATION 1.08 2.54 24.96 1.17 29.75

OTHER 0.19 1.46 3.09 4.21 8.94

TOTAL 18.29 16.37 40.10 7.95 z 82.71

*Totals /Treatment Research /Education Other /Row Sum

User TREATMENT 54.98 10.14 29.64 5.43 100.20

type) RESE3ARCH// 1.33 33.93 / 5.17 / 1.64 D/ 44.07

/~ ~ ~~~~~~~7 /Z
TOTAL 59.09 / 58.56 / 98.42 Z 31.71 // 247.76

FIG. 2-National distribution of costs by service, user type, and immediate purpose. All figures are in millions of
dollars. *The effects of hidden costs (fringe, space, overhead) are not shown here, but are included in the Appendix.
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AX1 4-+ - 4-,
''L4 '''5 '''13 '''17 11 23 4 15 3

+ 1 t + 1 +15 +

x 17 x 32 x 15 x 9 x 7 x 11 x 89 x 13 x 31

14.7 11.1 15.2 28.3 38.3 118.8 11.1
FIG. 3-The overall structure of the study

are increased by 47%. Estimates of sampling error
are given in the references [1]. Tables containing
the same information for each participating library
have been sent to the libraries in confidence. The
full structure of the study may be seen in Figure 3
and Table 2. The summary tables for each group of
libraries are in the Appendix.

INTERPRETING THE TABLES

With the use of the tables each participating
library, in evaluating its own distribution of service
and users, can compare itself to other libraries of
the same general type. The existence of tables, by
library type, raises the possibility of developing

TABL1M 2
OVERALL STRUCTURE OF THE STUDY

Library Number in Salary-Based Estimated
Type the Study Multiplier DirectCost

1 4 17 $ 2.4 million
2 5 32 8.0
3 13 15 14.7
4 17 9 11.1
5 11 7 15.2
6 23 1 1 28.3
M 4 89 38.3
A 15 13 118.8
P 3 31 11.1
Total $247.0
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objective norms and standards for the cost of
operation of these libraries. Thus, we want to
extract as much information as we can, by library
type, from the present data.
The three-dimensional tables may be viewed in

three ways. From the perspective of the library,
services are a familiar concept and the data of
interest are the unit costs for those services, and the
way in which each of the three principal services
contributes to the various possible user-type, user-
purpose combinations. We have summarized the
data from this perspective for each library type,
according to user type, or according to user pur-
pose, or for those cases in which the purpose and
type coincide (the diagonal stacks of the three-
dimensional table).

It is of interest to a social scientist to know how
the various types of users distribute their use of the
library. It is similarly interesting to know how the
various purposes are served by drawing upon the
library resources. This information gives rise to
additional tables on use of specific library services
for a given purpose, such as patient care or
research. A related set of tables gives the use of
library services by given types of users, such as
practitioners and researchers. Tables of this type
are possible because our study has provided compa-
rable measures for each of the three principal
services, i.e., measures of the costs of providing that
service. These tables describe the library burden
associated with the four types of purpose, or the
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four types of library users. These results are pre-
sented in the references [8].

RELATIONSHIP BETWEEN COSTS AND SERVICES

Determining Unit Costs

In determining unit costs we followed techniques
developed by Shoffner and Kantor [6]. The present
study is the first uniform application of accounting
procedures for cost analysis at a wide variety of
health sciences libraries. Details may be found in
the references [4, 6]. Two facts complicate the
process: (1) nearly all of the direct budget contrib-
utes to more than one service, and thus most of the
line items must be allocated as some kind of
generalized overhead; and (2) the details of the
allocation depend on the levels of service rendered.
The allocation cannot be determined from budget
data without measuring the levels of service ren-
dered.

Dependence on service is expressed in terms of a
Book Use Equivalency factor (BUE) for service.
The steps of the cost analysis are: (1) all adminis-
trative costs are allocated to non-administrative
salaries; (2) technical services salaries and space
(processing, stacks) are added to the direct cost of
materials; (3) the resulting sum is allocated to the
principal services using measured service loads,
weighted by the BUE factors; (4) public service
salaries and space costs are added to this allocation;
(5) all other direct costs are allocated to these
sums; (6) institutional overhead is allocated to
salaries or total costs as appropriate; (7) the total
cost of each service is divided by the volume of
service delivered to give a unit cost.
The BUE factor represents the number of dis-

tinct information materials (books) used in a unit
of output. These values are: 1 per circulation, 3 per
hour of in-house use, and 2 per reference query.
The value "3" is based on averages of 20 minutes
spent on each item used in-house. The value "2"
represents an average of 2 items consulted per
reference query. The value of 20 minutes per item
is supported by data on reshelving, from seventeen
of the libraries, and by other studies of library use
patterns. The value of "2" items per query is
substantiated by extensive data from the Texas
Medical Center Library, but could vary from
library to library, and merits further study. The
equivalencies have not been determined separately
at each library, but it is known, through computer
simulations, that the unit costs are fairly robust
against changes in the BUE. (For example, chang-
ing 3 to 2.5 lowers the in-house unit cost only 10%
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in typical cases.) Note that we invoke the "use until
satisfaction" concept in giving a 20 minute in-
house use the same share of material costs as a
borrowing of weeks or months.

For the convenience of the participating libraries
such other services as audio-visual, interlibrary
loan, and on-line services were figured separately.
These unit costs were reported to the participating
libraries in confidence. Only costs of principal
services were analyzed together. The average unit
costs are shown in Table 3. (This weighted average
is the total cost of the particular service, summed
over libraries in the study, and divided by the total
number of service events which they provide.)

TABLE 3
AVERAGE UNIT COST OF SERVICE

Library Circulation Reference In-house
Type (item) (query) (hour)

1 $ 3.59 $ 6.52 $ 2.53
2 5.34 5.79 7.17
3 7.15 16.27 14.36
4 6.61 14.34 13.60
5 6.48 10.93 12.74
6 5.13 7.31 7.87
M 4.83 20.02 5.24
A 4.90 11.92 8.23
P 11.53 27.06 8.50
All 5.30 12.63 8.29

National Total Costs; Allocations

Estimating national totals for each type of
library involves the national number of libraries of
that type and the number in the sample. To
improve accuracy, because the sample libraries are
generally larger than average, we considered the
ratio of the average salary budget nationally to the
average salary budget of the sample libraries. For
class 1 (libraries in hospitals with fewer than 99
beds), the numbers are:

(210 natl/4 sample)
x ($9,250 natl/$28,540 sample) = 17

The multipliers are shown in Figure 3 and Table
2. As shown in Table 4, the budget shares corre-
sponding to the three services vary with library
type. In Figure 4 these data are summarized in a
triangular plot. In this plot the distance from each
side represents the percentage of the budget allo-
cated to the service represented by the opposing
vertex. The vertices represent libraries which
deliver a single service exclusively. The precision of
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TABLE 4
PERCENT ALLOCATION OF COSTS TO SERVICES

Type Circulation Reference In-house Sum

1 42 34 24 100
2 37 40 23 100
3 33 32 36 100
4 44 32 24 100
5 31 27 42 100
6 38 25 37 100
M 26 60 14 100
A 36 24 40 100
P 37 36 28 100
All 35 32 33

the indicated points depends on the variances
within groups [8].

Figure 4 shows that academic and large hospital
libraries are similar in providing proportionately
more in-house use. The middle range (class 4:
300-399 beds) of hospital libraries has greatest
allocation to circulation. Pharmaceutical libraries
(class 9) are in the same cluster as small hospital
libraries. The miscellaneous libraries (class 7) are

quite distinct, with a heavy emphasis on reference.

Allocation by User or Purpose

The combined sum of the three services was

compared for each library type. As may be seen

from Tables A1-A9 in the Appendix, a large
fraction of the response lies along the diagonal,
where purpose coincides with user type. We have
calculated for each library type the percentage
allocation of total cost among the diagonal ele-
ments, the user types, and the user purposes. These
are summarized in Tables Sa-c. For example,
Table A. 1 in the Appendix shows the calculated
total national cost of providing library services at

100% S

100% C 100% R

FIG. 4-Allocation of resources to the three principal
services
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TABLE Sa
DISTRIBUTION OF COST AMONG THE DIAGONAL

ELEMENTS, IN PERCENT

U.P* T.T R.R E.E 0.0 Diagonal %

1 40.53 17.18 24.67 17.62 63
2 68.88 2.55 18.62 9.95 77
3 64.50 7.06 18.89 9.54 68
4 55.64 6.73 26.53 11.09 67
5 45.85 23.53 22.80 7.82 64
6 56.47 12.40 21.43 9.70 63
M 44.75 4.68 23.51 27.05 70
A 15.38 26.46 48.50 9.66 67
P 2.16 77.29 5.90 14.65 86
All 32.35 21.18 33.53 12.94 69

*U = User; P = Purpose.

hospital libraries with fewer than 100 beds. All
figures are in thousands of dollars. The total is $2.4
million. The diagonal elements are 615, 263, 372,
and 265 thousand dollars. Their sum (1515) is 63%
of the total of 2,420 thousand dollars (or $2.4
million). The first element is 40.5% of the diagonal,
the second is 17%, and so on. These numbers
appear in the first row of Table 5a. The row "ALL"
is obtained by corresponding analysis of the bottom
table in Figure 2.

Tables 5b and 5c are reductions of the row and
column sums respectively. Note that the codes refer
to zones, rather than exclusive categories. Thus,
"T" (treatment) does not exclude "R" (research),
but "R" does exclude "T".

PRINCIPAL FINDINGS

The findings of this study consist of a wealth of
hard economic data reported to the libraries, and a

TABLE Sb
DISTRIBUTION OF COST OVER THE USER TYPE ZONES,

IN PERCENT

Cost by User Type
T.* R.* E.* 0.$

1 54.14 14.36 17.13 14.36
2 70.98 2.75 16.67 9.61
3 69.82 5.96 15.28 8.94
4 60.42 6.46 20.58 12.53
5 53.67 18.24 19.33 8.75
6 62.36 10.78 17.19 9.67
M 47.34 3.63 25.00 24.02
A 26.21 22.45 39.35 11.99
P 3.73 71.59 6.87 17.81
All 40.44 17.79 28.16 13.61

For example, R.* = researchers, for any purpose.
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TABLE 5c
DISTRIBUTION OF COST OVER THE PURPOSE ZONES,

IN PERCENT

Cost by Purpose
*.T *.R *.E *.O

1 27.70 23.82 32.69 15.79
2 54.51 6.67 27.84 10.98
3 44.50 9.70 32.47 13.32
4 39.74 12.50 35.00 12.76
5 30.85 24.91 33.51 10.73
6 38.67 16.94 32.25 12.15
M 34.44 11.57 32.59 21.39
A 11.81 28.30 49.82 10.07
P 2.71 72.46 7.71 17.12
All 23.85 23.63 39.72 12.80

For example, *.E = any users, for education.

set of statistical extrapolations to the national level
by library type. The amount of money spent
annually by health sciences libraries before adjust-
ments for hidden costs, and the amounts allocated
to various purposes and types of users are shown in
Figure 2. The national total is $247 million, of
which $100 million supports library use by practi-
tioners. The primary purpose of library use is
education, representing $98 million dollars. Treat-
ment alone represents $59 million, nearly all of it
by practitioners. The cost of research is essentially
the same-$58 million-with 61% of the research
being done by non-practitioner researchers.
The three services consume almost equal shares

of the library dollar: $86 million for circulation,
$79 million for reference, and $83 million for
in-house use. By unit cost studies we have estab-
lished, as shown in Table 2, that the average cost of
providing a circulating item was $5.30; answering a

single query, $12.63; and providing the space and
materials for an hour's study in the library, $8.29.

All of these data are to be adjusted for the
estimates of unreported costs (Table A.10). When
these adjustments are made for each of the nine
library classifications, the national total becomes
$375 million; and the costs of specific services
increase similarly. All these figures are in 1982
dollars. The effects of inflation on health sciences
libraries are not fully known, but by 1984 costs are

probably in the range of 15-20% over 1982 figures.
Estimation of the effects of inflation on public
library costs is given by White [7].

In a less rigorous portion of the study we esti-
mated the number of persons using the libraries to

be one million [1] and the cost of the services
received on an average visit to be $25.00. Heavy
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library users, with five visits per week over roughly
forty weeks per year receive $5,000 in library
information services per year.

SIGNIFICANCE FOR LIBRARIES

Our discussion has centered on the national
aspects of the costs and usages of health sciences
libraries. We have obtained as a by-product of the
study a certain amount of information on nine
distinct library types. However, each library is
certain to have some unique and distinctive fea-
tures. Similarly, each library director must be more
concerned with the productivity and value of the
services at his or her own library than with the
national figures. This leads us to ask what value the
study has for individual health sciences libraries of
the United States.
The immediate value of the study is its develop-

ment and presentation of techniques for the effi-
cient analysis of service costs and patterns of use.
These techniques may be applied in the same way
at many different libraries. This distinguishes the
present study from individualistic studies which
have been undertaken at separate libraries. The
value to a library manager or director is two-fold.

First, it is possible to conduct, as a single library,
an objective study of the costs and use. Such studies
may help the library in the process of budget
justification and in other dealings with the support-
ing institution. The specific unit cost data can also
be compared with the general results reported in
this paper, provided that necessary adjustments for
inflation and for the effect of hidden costs are made
consistently. Tables facilitating that process have
been set up [1] .

Second, even greater benefit results when several
libraries together undertake a uniform study of this
type. The libraries might be joined under a com-
mon institutional management, e.g., the Veteran's
Administration Libraries which are spread across

the country, by a commonality of function and size
(as for the major academic health sciences
libraries), or by geographic factors. With a com-

mon basis the libraries are able to compile data to

permit each library to place itself among its peers
with regard to unit costs and allocation of service.
After articulating its goals in these areas, each
library can evaluate its present posture and make
rational plans for future development.

Thus, when costs and use are studied, individual
libraries benefit most when they combine forces to

address relevant issues in a cooperating group.
Reviewing the project budget, we can estimate the
cost of these procedures. A stand-alone cost analy-
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sis would cost between $500 and $1,500 [4], and a
user-purpose study may cost as much or more when
printing, coding, and analysis are considered. How-
ever, the total project cost, including a study of 95
libraries, with initial contact made with a group of
240 libraries, is approximately $100,000.
By simple division we arrive at the figure of

about $1,000 per library in what would be external
consulting costs. To achieve these economies we
built on existing computer-supported techniques
for cost analysis, defined uniform categories of user
type and immediate purpose, which could be
applied at all of the ninety-five libraries, and used
data collection techniques which place a minimal
burden on library staff and patrons to assure a high
response rate. On the part of the libraries them-
selves, there is a matching effort which represents
approximately forty-seventy hours of effort in data
collection, training, interpretation, and communi-
cation.

For group studies, these costs provide a basis for
planning. If libraries are studied on an individual
basis, the costs and effort would vary with library
size. Even in group studies, a study of fifteen major
academic health sciences libraries, for example,
would surely involve more time and expense than a
similar study of fifteen libraries at medium-size
hospitals.

LIMITATIONS OF THE STUDY

By expressing all services in terms of costs, we
were able to combine use of different services at
various types of libraries. However, we did not
establish norms and standards for these allocations;
we did not survey the entire population of health
sciences libraries, nor did we sample uniformly
with regard to geographical considerations or
library type. In defining user type and immediate
purpose an unconventional "zone" concept was
adopted which requires that responses be offered in
a fixed order. The error analysis [1] pools data
within each of the nine classes of libraries, a
procedure-which remains to be validated.

Homogeneity of the data has not yet been statis-
tically established. Thus, our tables are indicative,
but should not be taken as standards or norms.
Preliminary investigations suggest that standard
errors of estimated percentages, for a given library
type, range from 5-12%. The means themselves
depend, however, on weights which involve the
estimated standard errors [8].

In the presentation of these tables, whether they
represent distribution of burden or of user and
purpose, we would like to be able to specify the

282

precision or confidence limits associated with each
of the numbers appearing in the table. At the time
of this writing a detailed statistical analysis has not
yet been completed. Our problem is estimating
population variances in the presence of observa-
tional errors. We know that errors may be quite
large for some library classes, particularly small
hospital libraries and the "miscellaneous" libraries.
For some library types we have a dozen or more
representatives but also considerable variation for
any given entry in the table, even when entries are
reduced to percentage form. From a statistical
point of view there is reason to suppose that
libraries of different types may be as similar, with
regard to these particular objective measures, as
libraries of the same type. On the other hand, in
some ways every library is unique, so we may not
assume that the range of variation for libraries of a
given type is small. The question of whether data
can be pooled is still under investigation.

DIRECTIONS FOR FURTHER RESEARCH

This study has established how much money is
spent by health sciences libraries and the amount
allocated to various purposes or for various types of
users (Figure 2, Table 4, Appendices). Unit costs of
services and their variation have been figured (Ta-
ble 2) and differences in allocation of costs to
services at different types of libraries compared
(Table 3). These tables and techniques describe the
nation's health sciences libraries in a systematic
way which provides a basis for comparing or com-
bining distinct services. Defining norms and stan-
dards for health sciences libraries will require
additional research.

Further developments must include:
1. Improved selection of libraries to achieve: (a)

better representation in under-represented
classes; (b) carefully-designed sample of the
academic libraries; (c) more uniform geo-
graphic representation; and (d) test of the
homogeneity hypothesis.

2. Sharpened definition of type and purpose: (a)
randomized order of responses; (b) study of
position effect; (c) possibly more classes of
libraries; and (d) selected interviews with
users to learn what the responses mean.

3. Estimates from the respondents of the value
or impact of the library use event: (a) defini-
tion of one or several scales, e.g. value, min-
utes of respondent time, impact on patient,
etc.; and (b) validation in conjunction with
interviews.

The nation's health sciences libraries annually
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spend more than one-third of a billion dollars. It is
important to know how those dollars benefit the
American public.
We have learned a great deal with our sample of

one-fourteenth of library dollars. The $100,000
project costs were assumed by the NLM. Could it
be worth $1,400,000 to apply these techniques to
all the libraries? A sum this large is beyond the
scope of research projects and would have to be
treated as part of the library management process.
Every well-run organization allocates some portion
of its budget to self-study and management infor-
mation. The cost of this study represents less than
one-half of one percent of the libraries' total bud-
get. We hope that such studies will be expanded to
cover more libraries and support the development
of norms, standards, and efficient coordination.
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APPENDIX: NATIONAL ESTIMATES OF THE
DISTRIBUTION OF COSTS BY USER AND PURPOSE,

FOR THE NINE LIBRARY TYPES
The array of Figure 2 involves summing over the

national estimated totals for the nine library types to
obtain the national totals which appear in Figure 1. The
subtotals for the nine types are of some interest in
themselves, and are reproduced here. Numbers have been
rounded off to reflect a reasonable degree of accuracy.
These tables supersede the corresponding tables in refer-
ence [1], which contain small positive errors due to a
small carry-over error in computation. The multipliers
used to obtain these totals are shown to the nearest integer
in Figure 2, although the precise value to two decimal
places has been used in the calculation. We see that the
largest multiplier by far occurs in the miscellaneous
library type, class 7. The next largest multipliers occur for
types 2 and 9. The uncertainties in the national result
stem primarily from the contribution of the class 7
libraries because not only is the multiplier large, but also
the national total, 38.3 million, is quite large. The other
two large multipliers contribute to library types with a

LE A.1
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 1: HOSPITAL: <99 BEDS

Treatment Research Education Other Total

Treatment $615 $224 $355 $ 97 $1310
Research 34 263 39 9 346
Education 7 24 372 14 417
Other 12 45 25 265 347
Total $668 $576 $792 $385 $2420

*Amounts are in thousands of dollars (U.S. 1982).
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TABLE A.2
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 2: HOSPITAL: 100-199 BEDS

Treatment Research Education Other Total

Treatment $4230 $312 $ 893 $236 $5670
Research 0 160 64 0 223
Education 110 33 1150 37 1330
Other 17 21 122 604 764
Total $4350 $526 $2230 $877 $7990

*Amounts are in thousands of dollars (U.S. 1982).

TABLE A.3
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 3: HOSPITAL: 200-299 BEDS

Treatment Research Education Other Total

Treatment $6420 $ 485 $2530 $ 798 $10200
Research 8 700 100 74 882
Education 65 148 1890 146 2250
Other 34 86 249 943 1310
Total $6530 $1420 $4770 $1960 $14700

*Amounts are in thousands of dollars (U.S. 1982).

TABLE A.4
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 4: HOSPITAL: 300-399 BEDS

Treatment Research Education Other Total

Treatment $4110 $ 648 $1500 $ 438 $ 6700
Research 71 490 122 35 719
Education 104 97 1960 121 2280
Other 123 152 297 820 1390
Total $4410 $1390 $3880 $1410 $11100

*Amounts are in thousands of dollars (U.S. 1982).

TABLE A.5
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 5: HOSPITAL: 400-499 BEDS

Treatment Research Education Other Total

Treatment $4450 $ 877 $2420 $ 338 $ 8140
Research 123 2280 202 155 2760
Education 42 353 2210 324 2930
Other 66 261 241 761 1330
Total $4680 $3770 $5080 $1630 $15200

*Amounts are in thousands of dollars (U.S. 1982).
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TABLE A.6
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 6: HosPITAL: >500 BEDS

Treatment Research Education Other Total

Treatment $10100 $1830 $4480 $1200 $17600
Research 342 2210 295 205 3060
Education 343 379 3850 283 4850
Other 116 367 504 1740 2730
Total $10900 $4790 $9120 $3430 $28300

*Amounts are in thousands of dollars (U.S. 1982).

TABLE A.7
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 7: NOT HOSPITAL, ACADEMIC OR PHARMACEUTICAL

Treatment Research Education Other Total

Treatment $12600 $1110 $ 4720 $ 577 $19000
Research 6 1320 134 0 1460
Education 280 1350 6620 0 8250
Other 349 648 1020 7630 9640
Total $13200 $4430 $12500 $8200 $38300

*Amounts are in thousands of dollars (U.S. 1982).

TABLE A.8
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 8: ACADEMIC

Treatment Research Education Other Total

Treatment $12300 $ 4510 $12600 $ 1740 $ 31200
Research 653 21100 4150 783 26700
Education 979 5390 38700 1750 46800
Other 126 2650 3780 7690 14300
Total $14000 $33600 $59200 $12000 $119000

*Amounts are in thousands of dollars (U.S. 1982).

TABLE A.9
NATIONAL TOTAL COSTS* OF LIBRARY TYPE 9: PHARMACEUTICAL

Treatment Research Education Other Total

Treatment $205 $ 133 $ 78 $ 0 $ 417
Research 94 7390 72 381 7930
Education 0 80 558 123 761
Other 0 431 143 1390 1970
Total $299 $8030 $852 $1900 $11100

*Amounts are in thousands of dollars (U.S. 1982).
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TABLE A.10
EFFECT OF HIDDEN COSTS

brpery Hidden BTOT/BSCR

1 3 1.62
2 43 1.67
3 48 1.68
4 39 1.77
5 29 1.58
6 24 1.64
M 25 1.46
A 16 1.35
P - 1.34
All 1.47

combined total of only 19.1 million dollars. For those who
are interested in the activities of hospital libraries alone,
the sum over the first six types of libraries may be
determined. This excludes two of the three uncertain
subtotals and accounts for approximately 80 million
dollars, or one-third of the national total.
The figures in these tables do not include the effects of

unreported hidden costs which increase these totals by the
percentages shown in the second column of Table A. 10.
They also do not include the effects of various other
services which the libraries provide. The ratio of total
costs, including additional services and imputed hidden
costs, to the cost of the three principal services: circula-
tion, reference, and in-house use has been estimated in
reference [ 1]. The corresponding multipliers are shown in
the third column of Table A.10. In Tables A.1-A.9 the
sums, in thousands of dollars, were calculated before any
rounding was done.
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