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The costs of providing access to serial literature in four university research

libraries were examined in this study, and a methodology was developed for J

comparing borrowing costs with the costs of acquisition, cataloging, maintenance, and

circulation. Mathematical models are provided by which any library can determine at

what frequency of use of a serial title it becomes less expensive fo acquire a

photocopy of an article from another library when needed than to subscribe fo and

maintain a file of the title. Cost data from the four libraries, when inserted into the
models, indicate a strong case for borrowing low demand serial items. Study findings
must be qualified because the four libraries are not a random sample of all research
libraries, and no value was placed on having a collection available for browsing or on
the shortened access time involved with local ownership. It is concluded that in order

’ to give the research library a choice between borrowing and owning little used serials ¢

a nafional lending library system for serial literature needs to be developed. ;
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PREFACE

This study was made possible by a grant (GN 532) from the National
Science Foundation, and its help is gratefully acknowledged. An Advisory
Committee of Verner Clapp, Herman Fussler, Robert Hayes, Herman
Henkle, Ferdinand Leimkuhler, and James Skipper assisted through all
phases of the study. Their contributions were significant and their kind-
ness is greatly appreciated. The analysis of data and all mathematical
modeling was done by Westat Research, Inc., which also gathered the
data from the sample libraries. Dr. Edward C. Bryant, president of
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SUMMARY

This study has examined the costs of providing access to serial
literature in four university research libraries and provides mathemati-
cal models by which any library can determine at what frequency of use
of a serial title it becomes less expensive for that library to acquire a
photocopy of an article from another library when needed than to sub-
scribe to and maintain its own file of the title. The methods of acquiring
a photocopy when needed against which the costs of local ownership are
compared in this study are somewhat more expensive than those presently

used but are estimated to provide access within two or three days instead

of the one to three weeks now normally required.

At the midrange of costs found in the four libraries studied, and
for a serial title with an annual subscription price of $20 (thc average
price per title found in the study), unless the title is used more than about

six times per year, it is less expensive for the library to acquire a photo-

copy of articles from it when needed than to maintain its own subscription

RN B TP TR T

and file. The available evidence from other studies indicates that a large

proportion = perhaps half or more — of the serial titles now currently

A7 FS TR S B e

received in large research libraries are used less frequently than this,
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The saving to the library under these conditions amounts to about

$50 per title per year, or about $50,000 per year for 1000 titles. This
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amount is the library's saving only and not the system saving to society
as a whole since part of the costs the library saves would have to be
borne by the institution from which the library borrower gets its photo-
copy. In order to estimate the net system savings to society as a whole
the study has therefore estimated the loads and costs of a centralized
national lending library for serials if libraries generally were to adopt
these decision models. A substantial net saving would seem to be
realizable,

Having thus very briefly summarized the results of the study,
several qualifications must be noted if they were not to be misleading.

First, the critical frequency of use cited above is based on the
midrange costs in the four libraries studied and while there is no reason
to think their costs are not typical, actual costs vary from library to li-
brary. A library should base its decisions on the results of using its own
costs in the mathematical models.

Second, the figures cited above do not include a factor for user
cost because there may be a greater delay in access through borrowing
or photocopying than through local ownership. But the report points out

(see the Introduction) that if delays in access increase user cost and the

aim is to minimize this cost, then what must be minimized is the average
access time to all publications the patron uses — those locally owned as

well as those borrowed or photocopied. Since there are now substantial

<
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delays in access to what is locally owned but frequently used, it is sug-

gested that minimum user cost will be achieved if the library's money

g
is spent on providing more duplicate copies and faster access to titles

freauently used rather than on local ownership for faster access to titles
infrequently used.

Third, there are values not measured in the model in having even
infrequently used titles locally available for browsing and for examina-
tion when indexes and abstracts are lacking or inadequate. In making a

decision libraries must weigh these values against the values that might

: be realized from other uses of the money saved by relying on borrowing

; or photocopying for access to such titles.

Fourth, the savings estimated are for the most part only potential

whEnymy

and not now actually realizable because there is not yet a source from
which libraries can be assured of borrowing, or getting a photocopy, of

what they do not own locally.

ey werawy

The establishment of such a source is a necessary pre-requisite

and it is hoped this study will help bring it into existence.
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1. INTRODUCTION

There are two fundamental ways in which a library makes a
publication accessible to its patrons. It either acquires and maintains a
copy in its own collection, or it borrows it, or acquires a photocopy, from
another library. Neither way is free. It costs the library money in staff
time to locate and borrow an item not in its own collecticn, for postage,
and, if a photocopy is ordered, in most cases it must pay for that. For
an itemn in its own collection it must process it and house it even if the
publication itself is free, while in most cases, of course, it must be
purchased. In the case of a borrowed or photocopied publication, the
cost is essentially the same cost every time the same item is borrowed
so the cost per use remains a constant. In the case of a title acquired
and maintained in the library's own collection, the cost per use is a
function of how frequently it is used. It is apparent that for every
publication there is some frequency of use at which it becomes cheaper
for the library to borrow, or photocopy, it from another institution than to
acquire and maintain its own copy.

The primary purpose of the present study has been to provide
mathematical models by which a library can determine at what frequency
of use of any given serial title it becomes cheaper for that library to

b orrow or photocopy an item when needed than to maintain its own copy

-1-
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of the title, and to give some indication of what the potential savings
might be if libraries were to use such a decision-making policy more
extensively.

The indications for the potential benefit to be derived from a
critical study of the costs of providing access to the needed publications
themselves come from the now several studies on patterns of use of li-
brary materials. The data from some of these studies are given in more
detail in Chapter 3. Here it need be said only that these indicate that
very substantial portions of research library collections of serial titles
— in fact more than half of the titles in many cases — are used no often-
er than once a year.

We are well aware, of course, that library cost only is not the
major consideration; if it were the cheapest alternative of all would be
to discontinue the library completely. In fact, the major consideration
is user cost, and the basic purpose of library expenditures is fo reduce
the patron's cost for access to the point where all users have ready ac-
cess to all of the i:iformation they need. A change in library operations
that saves the library cost merely by passing it on to the user is there-
fore no saving at all.

The determination of user cost in getting access to information
is extraordinarily difficult, but it is clear that it is directly related to

the time the user must spend in getting such access. Since interlibrary




borrowing provides slower access than if the material is available locally,
the user cost is therefore greater and a comparison of the costs of the two
modes of access is valid only if it includes the user cost for the delay due
to interlibrary borrowing, though it is valid only insofar as this compaf'i-
son, by itself, is of concern and if there is no delay in access to what is lo-
cally owned. The mathematical models allow for the inclusion of a factor for
user cost, if it is determined, and in order to give some idea of the magni-
tude of its effect on the critical frequency of use at which interlibrary bor-
rowing, or photocopying, becomes cheaper than local ownership, we have cal-
culated this for some arbitrarily assumed values of user cost (see p. 39).

We wish to emphasize, though, that when the object is the larger one
of reducing total user cost for access to information, which we take it to be
the real purpose of comparing library costs for these two modes of access,
then to increase the cost of only interlibrary borrowing or photocopying by
including the user's cost attributable to the longer delay is not valid. It is
not valid because there are significant delays in access time fo what is
owned by the library as well as to what it must borrow, and if user cost is
to be minimized it is the average access time to all the publications he needs
that must be minimized, not merely to those which must be borrowed, or
photocopied, on interlibrary loan.

The findings of several studies (16, 17, 18, 19) indicate that even

when the publication needed by the patron is actually owned by the library,
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only slightly better than half the time is it on the shelf and available for
his use when he requests it. The most practicable way of reducing or
avoiding these delays, which are caused by the items being in use by an-
other patron, at the bindery, misshelved, or lost, is to provide more dupli-
cate copies of them. (A discussion of this relationship is given in Appendix
F.) Since delays in access to what the library actually owns will occur

more frequently in connection with items that are most frequently used

(those least frequently used are of course more likely to be on the shelf

when wanted), money spent for providing a, or another, duplicate copy of
what was frequently used will reduce the access time to that item for more
users, and hence the average access time and user cost, more than if the
same money were spent for a titlie that was very infrequently used, pro-
vided that the rapid and assured access by loan or photocopy assumed
here was in fact available.

For this reason, comparison of the two modes of access (local
ownership versus interlibrary borrowing or photocopying) that includes a
to what

factor for the greater user cost because of delay time in access

is borrowed is misleading unless a similar factor is included to cover de-

lay in access to what is owned. The simplest method would be to make the

comparison first on the basis purely of library costs, with no component
for user cost. For those titles whose frequency of use is below the point

at which local ownership is cheaper for the library, then the question can




be asked, Which will reduce the average access time more in that library
— the acquisition of that title or the acquisition of a duplicate copy of a
more frequently used one, and the decision made on that basis will provide
the lowest user cost.

Two other factors that increase the value of having serials locally
must also be mentioned. One of these is browsing, and the other is the
non-existent or inadequate indexing of some serials. This latter factor,
which seems to apply more frequently to serials in the humanities, means
that a user cannot specify what he needs in a particular journal, if anything,
without examining the full file himself. While such journals could be bor-
rowed in their entirety if an adequate national lending system were in oper-
ation, the cost would be more per loan than that shown in the illustrations
given below, and the critical frequency of use for which interlibrary bor-
rowing, or photocopying, was more economical would be increased.

Borrowing, and its accompaniment of serendipitous discovery, is,
partially at least, another matter. Browsing, in the sense of scanning a
likely looking source to see if it contains anything of value, is essentially
identical with the factor mentioned above, if one knows that the source ex-
ists. But unless the source is actually present where the user is, he will
not find it while browsing through the library's collection and his discovery
possibilities are reduced to citations and bibliographies. The importance

of having material available for browsing should not be minimized, but




neither should it be over-emphasized. Too little is yet known about it to
permit quantitative judgments of its extent, but the most serious investiga-
tion of it known to us is that of Fussler and Simon (5), who found that un- }' g'

recorded use of publications in libraries, at least part of which can be as-

sumed to be browsing use, was proportional to recorded use. This means, .
presumably, that those items with the least recorded use were also the -
least used as the result of, or for, browsing. At present, the value to put

on having a serial available for browsing must be purely subjective, but if

AT R TR e R LR O N T AN
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the relationship found by Fussler and Simon holds, little browsing use would
be lost if very infrequently used serials were not in the stacks.

} Unfortunately, there is not now a system within the United States

that assures a library of access within a reasonable time to a serial publi- Nt

; cation not available in its own collection. There is such a system for medi-

cal literature operated by the National Library of Medicine, and a more lim- B

ited one covering some titles in chemistry and biology operated by The Cen-

ter for Research Libraries with the partial support of the National Science ;

Foundation. But until there is a more comprehensive system covering all
serial titles, most of the potential benefits of this alternate system of pro-

viding access will remain unavailable. One of the results it is hoped this

study will help to promote is the establishment of such a national system

- A v b [P
ANRADIN. Ik e

of providing all libraries with ready access to serial literature (a national

lending library system, in effect) by indicating its benefits in increasing the
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access to information. Some estimates of loan leads and other character-
istics of such a national system are provided in Appendix B,

This study considers the costs of the two systems in providing
access to onty a single major class of library materials, namely currently
published serial titles. Although the general approach adopted here would
be applicable to any class of library materials, limitations of time and
money made some restriction necessary, and this class was chosen both
because of its importance in library economy, and also because there has
already been a partial implementation of the assumed system, as indicated
above, that made possible a more complete cost analysis of the ‘otal sys-
tem. It should be noted that although the analysis is limited to currently
published serial titles, the costs are considered for providing access to
all volumes of the title, from the current year back, and not merely the
cost for access to the current volume. The analysis and mathematical
models also consider several different possibilities with respect to local
decisions: not subscribing to a title; subscription but retention of only the
last few volumes; dropping an existing subscription but retaining all or
part of the present files; and several others. For this study a serial was
defined as any currently published title included in the library's serial
record file.

It must be noted that the basic unit against which costs are com-

pared in this study is the frequency of use of the serial title, i.e., of all
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volumes of the title, and not merely of a single volume of the title. For
example, frequency of use of two per year indicates that when all vol-
umes of the title are considered, there are only two uses of all of these
together, not that there are two uses of each volume. For a serial title
with twenty volumes, two uses per year of each volume would be equiva-
lent to forty uses per year of the title. This measure has been chosen in
part because most of the available library data on use are recorded in
this way rather than in use per volume, and in part because it is presum-
ably more practical for libraries to keep volumes of serial titles in un-
broken runs between whatever beginning and terminal dates are chosen
than to keep only scattered volumes between those dates. This being true,
the critical measure for them is total use of all volumes of the title with-
in the time span considered.

As a final word with respect to the mathematical models them-
selves, they have been programmed for shared time computer use (in
CAL, a language easily translated into FORTRAN) and the program list-
ings are available upon application to The Center for Research Libraries

for the cost of photocopying the listings (approximately $25.00).
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9.  COST MODELS FOR LOCAL LIBRARIES

2.1 Costs in Four Sample Libraries

The mathematical models developed in this study can be used by a

library only when it knows its costs for the operations considered. Such

costs vary from library to library, partly because of the different environ-

ments in which they operate and partly because of differing emphases and

policies, but there are also similarities in that all libraries perform

gimilar functions and in more Or less similar ways.

For both of these reasons, four university libraries were studied

in detail to develop methodologies that any library could use to determine

its own individual costs, and to provide illustrative costs for this study.

No attempt was made to draw a random sample of university libraries;

a number of factors made this impossible. The actual selection was based

partly by size, with some attempt to include a respectable range in this

characteristic; partly by geographic dispersion; partly by convenience of

location to the investigators, and partly by the ability of those considered to

cooperate fully with the investigation and contribute their own staff time to

the examination. Though the sample of libraries is not a random one, there

is no reason to think these libraries or their costs atypical of other univer-

ctrum of size

sity research libraries since they provide a reasonable spe

and geographic dispersion. Because comparisons, particularly cost com-

parisons without a full understanding of what causes the differences, can

be invidious, the libraries are labeled here merely as A, B, C, and D.

-9~
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Some characteristics of these libraries are given in Appendix A; enough so

that another library can probably identify the one most like itself if it
wishes to use the figures from this sample library as at least a rough
approximation of what its own figures might be.

In this connection, it should be noted that while the actual costs
will vary from library to library, and therefore the actual critical frequency
of use at which it becomes cheaper to borrow than to maintain its own sub-
scription will vary somewhat from library to library, even with fairly large
differences in costs the critical frequency does not change greatly in absol-
ute value at the low end of the scale where it is primarily of concern. For
example, Figure 2.1 shows that for a serial with an annual subscription
price of $20, at the midrange library costs of the four sample libraries it
becomes cheaper to borrow if the frequency of use is less than 5.4 per year.

A library's own costs would have to be significantly less -- by 100% or more --

than the midrange costs of the sample libraries to lower this critical fre-

quency of use to three per year. Without more detailed records of use than

most libraries can now easily provide, it would be difficult if not impossible

for it to distinguish with much precision between titles with six uses per

year and those with five. For this reason, plus the benefits of having titles

used as frequently as four to six times a year more quickly available and
accessible for browsing, most libraries are more likely to make their
actual cut-off point fairly well below the actual critical point determined by
their own costs -- say at uses not over once or twice a year when the

actually determined point is four to six. As is shown below, a very

-10-




Fors !

KA XN

significant portion of research library serial collections are used no oftener

than once or twice a year. Such a decision point therefore would in most

cases be quite safe and yet provide very significant savings for any library
that had no reason to expect its costs to vary wildly from the midrange
costs of the four university libraries studied here. Such an approach is
less accurate than for a library to determine its own costs and by using
these in the mathematical models to determine its own critical points, but it
may be preferred by some libraries.

In gathering the data, the principal cost factors in either owning or
borrowing a serial title were first identified, and library operations were then
studied tc develop collecting techniques which might be expected to yield
sufficient accuracy. An important consideration in the structuring of these
techniques was the aggregative method to be used in comparing the available
alternatives. A cost-per-title aggregation was chosen, rather than a cost
per volume, since some important costs, such as cataloging, are attribut-

able to the title rather than te individual volumes.

The following functions were identified and the average cost per
title of performing each was obtained from each of the four libraries:
Acquisition, excluding subscription costs
Subscription costs
Cataloging
Check-in
Claiming

Binding, excluding contract costs

-11-
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Bindery (contract costs)

Marking ;
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Administration

Training
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In addition, costs were obtained for interlibrary borrowing activities to

arrive at a total cost per item borrowed, including photocopy, mailing and

labor.

E Costs were generally classified as ''contract costs', such as sub-

A7 L Yo 4 TH et o 3 ) RTINS Y ’;
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scription costs and bindery costs, and '"labor costs'. The former costs are
not subject to overhead, but the latter are. In the cost comparisons of ]
alternatives shown subsequently in this section an overhead cost was added :[
to all direct labor costs, including that identified as "Administration' and
"Training", categories of costs which themselves might have been con-

sidered as overhead under a different formulation of the cost models.

An analysis of the cost data by function shows substantial com-

]
|
parability in the proportion of manpower effort expended by each of the ]
libraries. Summaries are shown in Tables 2.1 to 2.3. Note that labor ] |
costs are shown in these tables with an arbitrary overhead of 50 percent. 4
Appendix A provides details on the data collection techniques used in the __1
survey and provides profile data on the libraries surveyed. :
The total holdings of the libraries surveyed varied between 648, 000 1

and 1, 732, 000 volumes. Between 30% and 35% of gross library manpower R

effort was devoted to serials at costs, respectively, of $206, 000 and

19 t,m
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$352, 000 without overhead. The three functions accounting for the majority

of the serial labor effort were circulation and reference, acquisitions, and

check-in. The perceniage of total serial labor range from 23% to 49% for

circulation and reference, from 9% to 19% for acquisitions, and from 6% to

20% for check-in. The initial cost of acquiring a serial title, namely the

costs of acquisition and cataloging, varied (with estimated overhead) from

$53 to $72. These costs include such activities as bibliographic checking

of requests, preparing orders, answering inquiries, other communications

with requesters, typing and bookkeeping activities. The magnitude of these

costs has stimulated queries from librarians who have seen the data, but

a review of the data collection processes does not reveal any reason to

doubt the figures. Note that the reported costs are for the acquisition

function rather than the Acquisitions Department, if any. It was found

that a number of acquisition tasks were performed by cther departments,

and that this activity was particularly heavy in branch likraries.

The continuing costs of subscriptions and maintenance labor over

the period of one year (with estimated overhead) ranged between $29 and

$46. These costs do not include the one time costs of acquisition and

cataloging incurred in the first year. Also excluded are storage costs,

which depend upon the number of volumes stored, and circulation costs,
which depend upon the number of times cireulated. Costs of borrowing an
issue of a serial varied between $3.18 and $9. 79, including

article from an

photoduplication, postage and overhead. Lending cost per request filled

ranged between $1. 26 and $3.62.

Tl L T MR VR




Table 2.1. Cost per Title of Acquiring a Purchased Serial from Four
Sample Libraries
Without Overhead With 50 percent Overhead
Library | Acquisition*| Cataloging} Total [Acquisition*| Cataloging| Total
A $29.20 $9.62 |$38.82]| $43.80 $14.43 [$58.23
B 23.03 12. 37 35. 40 34.55 18.55 53.10
C 34. 41 13. 74 48.15 51.62 20. 61 72.23
D 32,38 12. 73 45.11 48. 57 19.10 87.67

*Excluding subscription costs.

Certain cost figures required for the models came from sources

other than the survey. They are shown in Table 2. 4. Storage and dis-

[5]

position costs derived by Fussler and Simon" ° were used. Overhead

costs of 50% of direct labor were based on a study by the National Science

[14]

Foundation NSF reported the average indirect cost rate for small and

large colleges as 28.2% and 32. 0%, respectively. These percentages did

not include employee benefits which were considered to be about 15% for

this study. The two percentages were combined into one figure of 50%.

Note that library administrative labor was considered to be direct cost
rather than overhead. An attempt to obtain photoduplication costs for
items loaned by the sample libraries was unsuccessful because the photo-

duplication service was used widely for cataloging and other functions

within the typical library. An intensive cost accounting study would have

-14-




Table 2.2 Estimated Cost per Title per Year of Maintaining a Purchased
Serial, from Four Sampled Libraries, Excluding Storage and
Circulation Costs*

) Costs without overhead Costs with 50 percent overhead
! Function | Library |Library|Library Library| Library |Library{ Library Library
or item A B C D A B C D
Subscrip- | $12. 62 $22,62 [$21,55 $17.06 [$12. 62 $22, 62 [$21.55 $17. 06
tion (con-
; tract item
f Check-in 1.94 2.93 2.28 3.20 2,91 4.40 3.42 4.80
(l1abor)
E Claiming 0. 84 0.17 0.52 0. 36 1,26 0. 26 0.78 0. 54
(labor)
o Binding 1.74 | 2.99 | 1.44 2.33 | 2.61 4,48 | 2.186 3.50
g' (1abor)
3 Marking 0.19 0.13 1, 07 0.76 0. 28 C. 20 1.60 1.14
%,. (labor)
‘ Adminis- 1.18 3. 06 2.24 3.22 1,77 4,59 3.36 4,83
iy tration
i, (labor)
Training 0. 59 0.80 1. 05 0.29 0. 88 1,20 1.58 0. 44
::' (labor)
Other 0.09 | 0.44 | 0.48 0.00 | 0.14 | .66 | 0.72 | 0.00
(labor)
Bindry 6.22 7.79 | 6. 36 4,29 6.22 7.79 6. 36 4,29
(contract
item)
Total 6.57 10. 52 9.08 10.16 9, 85 15.79 {13.62 15, 25
labor
items
Total 18.84 | 30.41 |27.91 21.35 1|18, 84 30.41 127.91 21, 35
contract
items
Grand 25.41 | 40,93 |36.99 31.51 {28.69 46.20 (41,53 36.€60
total '

xSee Table 2.4 for storage and circulation costs.
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Table 2.3 Interlibrary Loan Costs for Serials from Four Sample Libraries

Without Overhead '
Cost per |Cost per item borrowed|Cost per |[Cost per item borrowed
Library item item
loaned Labor| Photo | Total loaned Labor | Photo | Total
copy* copy*

A $2.17 $1.45 |$1.00 |3$2.45 $3. 26 $2.18 |$1.00 | $3.18
4

5 B 1.11 2,31 | 1.00 3.31 1.66 3.46 | 1.00 4.46

§ C 2.41 1.61 | 1.00 | 2.81 | 3.62 2.42 | 1.00 | 3.42
.

D 0. 84 5.86 | 1.00 6. 86 1.26 8.79 | 1,00 9.79
:

*See text for method of determination.

been required to obtain that portion of costs attributable to servicing
borrowing requests. A consensus among informed persons with whom the
problem was discussed was that such costs should amount to about ten cents

per page for a nine page article so $1.00 was used arbitrarily for photo-

copying and postage.
Data obtained later from a library photocopy laboratory doing a

large volume of business showed the average pages per article to be 8.2

with the following costs per article:

-16-




Locating item, obtaining item, marking, etc.

$1.10

Labor, materials, machine rental for photo-

copying and preparation of invoice 0.75
Wrapping and postage 0.10
3 $1.95
i The costs do not include overhead costs on labor or equipment. However,

in the present study the costs of locating, obtaining and marking the item

for copying ($1.10, above) are included in the costs for servicing inter-

Table 2.4

"

library loan requests.

experience of 