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ABSTRACT

A general methodology for cost-effgctiveness‘
analysis was developed and aéplieé to the C.S.U. loan desk.

The cost-effectiveness of the'exis;ing semi-
automated circulation system was compared with that of a
fully manual one,based on the exiéting manual subsystem.
Any cost to the whole ﬁniversity, which had changed as a
result of automation was measured, including those of

w___i;'ggnlt:.yﬂusers’—”ti‘me‘and computer'operating costs. Overheads

were excluded. Labour costs were broken clown for each
circulation activity, and were establisheq by means of time
study. The study also considered all, and measured some,
changes in effectiveness in meeting the cobjectives of the
Circulation Dzpartment. These objectives were: to circulate
materials; to minimise user effort during borrowing; to
give maximum demand satisfaction; and to maintain the
collection intact.

The results were built into a unit cost model,
‘which showed the existing system to be more expensive than
the manual one (47.4¢ against 36.5¢ per unit circulated).
The semi-automated system was more effective in saving
users' time, but at a coct of $8.25 per hour of student or
non-C.S.U. users' tine. The reccrds for the automated system

were less accurate than those of the manual system.




Plcase correct:
p. ii lines 3 & 5: change Dr. Burns to Mr. Burns
p. 24 line 9: change input to output
p. 26 line 15: change "Landon (50)" to "Landau (53)"
p.104 line 8 (charging): change .206 to :026
p.121 line 14: change 766.38 to 796.38
line 18: change 9233.06 to 9263.06

‘line 19: — "o " % . and 5.65 to 5.67 -
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1l bottom line:

55 line 21:

58 line 1ll:

69 line 24:

129 line 4:

139 line 11:

ERRATA !

for "an abbreviated" read "a truncated"

should read "The unit costs of direct

‘labour for hypothetical fully manual and

fully automated systems and the existing
semi-automa%ed system are given in Table
l1..." —
should read "22.95% of all charges...”
should read "...reduced by a combination
of rising salaries and an increased
volume of circulation...‘

for "/1000 méh:// 1000  manual" read
"/1000 auto. 1000 auto."

insert " 53. LANDAU, H.B. The cost

analysis of document surrogation: a liter-

ature review. American Documentation, 20

(4) 302-310, 196%."
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CHAPTER I

INTRODUCTION

The objectives of the study were:
1) to compare the cost-effectiveness of the opération of
the loan desk at Colorado State University Library undef
thé Present automated system and the previous manual system;

and

2) to establish a general methodoloéy for cost-effectiveness
studies of library automation.

Colorado State UniQersity (C.S.U.) Library serves a
University population of over 16,000 students Plus faculty
and staff, as well as more than 2,000 non-C;S.U. users f:om
the local community. The collection size is 904,000 volumes,
ard in 1973/4 circnlation reached 288,000 items.

In September, 1972, the library introduced an automated
circulation control system using punched book cards and
borrower identification carﬁs.'Transactions are recorded
through data collection terminals onto magnetic tapes. The
tapes are processed six times a week by the University
Computer Center to produce a Daily Activity Report, which is .
a printout of jitems o; loan, at the bindery, or otherwise
recordcé as being absent from the skelves. Fines and overdue
notices and statistics reports are produced at various
intervals. The book cards (80 column punchcad cards) bear a

L.C. classification number and an ab:Lirovictod (itle. To avoid

|
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accounting,
The methodology was used to establis

h what data were
required for the cost

-effecﬁivenees étudy of the c.s.uy.

Library loan desk. Data Collection w

July, 1974

It was necessary, therefore, to.kae

Some assumptjons Ebout the rest of the year, ang these are




CHAPTER II

COST STUDIES OF LIBRARY AUTOMATION: A LITERATURE REVIEW

”

. . . ~ ;
"In the beginning it was believed that: automation would .

sav? money. For some libraries thete have been savings in
limited areas. For others'it has been the most expensive
o . exercise yet attempted.

»

’ . / It is now openly'conceded that, on a long term basis,

-

, automation myst prove ecenomicélly feasible. This d6e§
not necessarily mean actual dollar savings. The quesfion :
of feasibi}ity_should be resolved in terms of library
:objectives and services, and these in turq should be

determined by librarians."

LaVahn Overmyer (2)

These remarks typify a changing attitude towards library‘ !
autemation, which has come as a result of ten years of mixed
experiences in tﬂ% field. Although the debate continues,
improved service rather than cost savings now seems to be

/L used more often to justify automaticn.
In.l969( Kilgour (3) stated that: "The éomputer constit-
utes for libraries an innovative technology tﬁét will enable

librarians to increase productivity of staff and thus decel- |

erate the exponential rise in costs." This is the underlying

assumption that has spurPed on automation, and the argqument

gains more @cight as labour costs rise and computer costs
fall. The prounise is greatest for library housckeeping

functions, which are re etitive, largely clerical, and require
/




that 60% had one o mcre ccmputer applications, either

Operational or Planned. The most popular
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is €xpected to save time by'taking care of

filing and recorg
Manipulatjieng,

last ditch attempt
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Angeles. In 1963 he reported touigy system operatin§ Costs,
includind d{rect'labour, machin:s, andﬁmaterials, to be

- $31,000 per ;nnum fér an I.B.M. automateq System, as against
$26,000 fof the Previous manugl system. Howeve ¢+ the admin-
istration Considereqd tﬁat the extra cbst Was justifieq by the

improvegq Service.
Southampton University_Library automateq circulation System

make any breakdown of the staff time required for the manua)

and automated ObPerations. The labour costs are estimateg on

staff time may be releésed for othey jobs, for éXample stoclk

against 11.4p per loan), because Salaries rese more rapidly
than'expected.
Bucklang (12) giveg a unit cost of 12,72 cents per loan

for Lan&aster Universijt 's Inanual circu]ation S¥ystem, andq an
Y

" their Ploposcd



hybrig automateg System., However, he gives no indication
of what these Costs Cover, which makes them uselesg for

Comparison.

development Costs. The €arliest of these ig Kimber'sg Cost

errors that the results are almost valueless.‘Overheads,
materials Costs, book preparation, reader registration, and
Parts of the overdues operation are all excluded from the
Costing, although they hay chande significantly with autp-

mation. For those labour Costs which are included, gross time

Kimber'g concluding Statement: v -+ a l4,6% Cost lincrease

Yieclding 4 45¢ Saving in Staff time . |, . " is misleading,

time favings, 1p fact, thig Study is g, good example of the
€rrors that can be made jin Costing - Onission, double Counting,
and comparison of Non-equivalent Costs,

Poss ang Brooks (12) follcy Kimber'g cxample, in giving a
broahdomn of ctaff tiive, which, in their case, is more detaileqd

and Comprehensive, They also include salary Overhcadg (natijonal

insurance etc.), Materials, ana conversion costs, though not
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modifications and improven
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This' jg the
Cost study in this field,
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Ccirculation Systems has heen made as part of the American
Library Association Library Téchnology Project (24,23).

‘ . . . . . A\
These are standardlsed, ldealisedqd Clirculation Systems, nhot

operational oneg, Their bPurpose is to compare and evaluate

mated Ccirculation systems Published, from 1960 to 1970. The

. {
data were normalised to 1968 dollqr\values, and converted to
unit costs, However, the unit costg still varieq from 0.6 to

74.6 centg per transaction, because different Costs had heen

includeg, In general, the automated systems vere more eéxpensive,

“as cheapest, Bourre PIOposes a standarg method of dats

collection for circulation Systems, SUggesting which costs

and activitjes skould be included ang excluded, je pPoints out




For what they are Wworth, the figures given in the above

As yet, no one has éctempted to mMeasure the Quality of
management, SO the claim cannot be tested,

From the exXamination of the literature On evaluation of
automateqd circulation control‘systems, four major require--
ments for cost-cffectivcness Comparisons have beconic Clear:

1) Evaluations should include the costg of both ol4d and

new systems, bpreferably in the forim of unit costs;

o
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2) Cost studies should include all relevant costs,

that is, development 1mplementatlon, and operating costs, :
The devtIOpment and implementation costs should be amort- °
ised over the 1life of the system, and added to the Ooperating
Costs to give a true Ccost for the new system'

3) Labour costs should be calculated from full breakdowns

of tasks for the old and)new systems, to ensure compar- '
ability;

4) Changes in effectiveness (for better or worse) should

be clearly documented and as far as possibie quantlfzedf




CHAPTER III

GENERAL METHODéLOGY OF COST-EFFECTIVENESS ANALYSIS

Principles of cost-effectiveness ang cost

~benefit analysis
It is clear from Chapter II that cost alone is not a

P

valid criterion for comparing manual and automated systenms
.
. : in libraries.

The effectiveness of the alternatives should

also be considered, but has often been ignored because of

: J : the difficulty of measuring effectiveness. In fact, some

studies (16, 27) have Suggested .that costg should only bé-

l compared for alterngtives at the same level of effectiveness,
_ ?' , A waever, library automation, or any other iibrary

4, j Project, can be evaluated by using cost-effectiveness anal-
- 'ysis, '

which relates costs to effectiveress. It does not
-~ -

avoid the problem of measuring’effectiveness;

in fact, current

research into measurement of library effective
-~ .- -

ness could

- However, it does emphasise the importance of effectiveness
- " when considering alternative projects. ‘

Noad Unfortunately, the purposes ang methods of cost-effect-
éf iveness analysis and other costing techniqﬁes; Particularly
;: Cost-benefit analysis and cost accounting, haﬁe been confused
_l as the techniques have been introduced to librérians from

& other disciplines. The aim jin this chapter is tb clarify the
jj - role and methods of cost-effectiveness analysis;ih\;elation
*} to those of other techniques. Cost-effectiveness ané}ysis is
.7 | the most practicable of the three techniques in liggaries, as
.‘ it involves neither the value judgements of cost-benéfit
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system,

'There is no standard definition of cost-efféctivehess,
but given that effeciiveness is a measure of how near a
system comes to meeting its objectives,-Lancaster's«(za)
_descriptioh seems to be ~he best: "Costveffectiveness, then,
deals with the relationship between level -of pPerformance. |
(effectiveness) and the costs involved in achieving this
level."” It is a measure of how efficiently, in terms of coﬁts,
a system is satisfying its objectives. |

-The term cost-effectiveness analysis is frequeﬁtly ﬁsed
synonymously with cost-benefit analysis, but as Mishan says:

" .« . . in cost-benefit analysis we are cqncerﬁed

with the economy as a whole; with the welfare of

a défined society, and not any smaller part of it." (29):

Cost-effectiveness is measured in terms of the objectives
of the particular system under study. The value of thesec
objectives iq contributing to social benefit is taken as
given. This assumption makes the comparison simpler, but it
begs the question of how much the system is worth. For example,
a library may compare the cost per demand satisfiéd of alterns
ative means (e.qg. interlibrary loan, buying more books) of
meeting all the demands placed upon it. sut ultimately, scme-
one at a higher level of authority must decide what valuc
can be placed on satisfying these demands, and hence, if the
ends justify the means.

The objectives of a system depend on where the system's
boundaries are placed. If the library itself is considerca to

be the system, one of the objectives wiil bLe to satisfy the

de .nd for hooks. If the library is considcred a subsy« e of
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a parent body, the objectives become those of the parent

body, for example, - .ucat.’'on and research. In this context

the library is seen as one of a number o~ alternative sub-
systems (and not necessarily the most'effective) for helping
the university reach it; objectives. If the system boundaries-
are further widened, the objectives finaliy become those of
society as a whole, at least for libraries in the public
sector. In this context cost-benefit_analysis is seen to_be

a special case of cost-effectivene;s analysis.Even cost-
benefit analysis is limiied by system boundaries, which are
narmally placed at the national level, so that any benefits
or costs to other nations are ignored.

Where the system'boundaries are placed depends on the
reasons for the/cost-effectiveness analysis. Cost-effectiveness :
analysis is essentially a tool for decision making, so the
most meaningful level‘is that at which the decision is made.
As regards library automation, this may be in the library or
at the level of the parent institution, or even higher.

Thus any cost-effectiveness analysis requires a clear
understanding of the reésons for the study, as these determine
the scope of the system and its objectives, which in turn

determine the relevant costg and measurcs of effectiveness.

Reasons for cost-effectiveness analysis

-~

The main use of cost-effectivencss analysis is as an aid
in deciding between alternative means of reaching stated
objectives. Once the choice has been made, the costs ecstab-

lished during thn analysis may be uscd in Planning and

budgeting for the selcected project.




17

Cost:%ffectiveness analysis should again be used during
the oper%tlng Phase to ensure that the prOJect is achlevlng

the expected performance level, and that no changes have

idate the initial analysis.

]

]

] occurred in the system or its ebjectives which would inval-
] Finally, the analysis gives unit costs (e.g. cost per _
demand satisifed, cost Per book circulated), whiqh have been

] used in attempts to set standards, against which, in prin- - -
] ciple, any comparable system could evalWate its performance.
However, setting standards is ome Possible if standard : '
_ﬂl ~ methods and measures are used in the cost-effectiveness . )

- analysis, and in library automation this has not happened.

The figures do have to be adjusted for time and place, for

example, to allow for different wage levels and building costs.

There are five basic elements im any cost-effectiveness
study (28, 30):

1) The objectives of the system under study;

2) The alterhative methods of reaching the objectives;

3) The costs and measures of effectiveness »f the

i" Elements of cost-effectiveness analysis.
!

r alternatives;

- 4) A model to relate costs to effectiveness;

. 5) A criterion to rank the alternatives in order of

desirability.
{ These elements will be discussed in turn.
, Objectives

The importance of establishing the objectives has already

Q been discussed: it is from them that the measures of cffect-
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] : iveness are derived. It is not very common to find a clear

statement of objectives in libraries or library subsystens,

I So part of the analysis is to elucidate the objectives.

Alternatives o -

fl | Establishing the alternatives is part of the systems
analysis process and will not be considered hete. At the

stage of cost-effectiveness analysis the altzrnatives will

already be limited to a very few of the many possible methods.-

]

Costs ) '
b There ‘are numerous different ways of defining costs (31),
:. and the word has completely different meanings to economists
- and accountantst32). For the purposes of cost-effectiveness
- - analysis, costs can be defined as resources consumed, whether
- these ;esources be money, man hours, materlals, equlpnent
o or even bulldlng space. The resources are generally measured
.
. in terms of monetary units, the pounds or dollars syhply o
.. being exchange units to compare amounts of different resources.
,
.-fJ It should\be understood that resources consumed lnclude more
kL than resources 1nput or budgeted, for costs may be incurred
o
" outside thc immediate system, for example, by the user, or
—

by a diiferent administrative level (e.g. the university
instead of the library).
In cogt analysis a number of different kXinds of cocts -

must be distinguished. The first distinction is between

:7
L P

rclevant ard non-relevant costs, and here again the reasocas
j for the study and the definition of the boundaries of the
(] .

system under consideration are all important., External costs

are the first type of non-relcvant cost. "'External costs




.
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are those costs of a decision or a program that fall bey0nd‘
thg boundaries of the decision makevs organization . . ." (31).
Thé‘other.type of non-relevant cost is invariant costs, that
is, costs which are the same for all élternatives. If a cost
remains the same regardless of the decision, it is irrelevant
to the decision making process and the cost-effectiveness
analysis.

When a new programme is being considered, the relevant
costs include the non-recurrent costs of development and

t

implementation, and the recurrent, or operating, costs},For

a continuiny prograﬁme, only the operating cosﬁs are relevaht,
because the iniiial cocis have already been incurred. In each
of these categories, there may be costs for labour, materials,
machines, and services, which can be charged directly to the
programme and which a;e'likely to diffnr between the altern-
atives. Any‘cost which is consumed wholly by a programme
should be charged directly to that progrémme, for examgle,

the costs of special equipment should be charged directly,
rather than as an overhead, whenever appropriafe.

In addition, the three categories c¢f development,
implementation, and operating costs will each have indirect
costs, or overheads, which may be relevant, depending on the
particular choice under consideration. Indirect costs are
" , . . costs that are not readily identified.nor visibly
traceable to specific goods, services, operations, ctc., but
arc nevertheless charged to the product in standard accounting

practice." (32). In cost comparisons, overheads are frequently

. 4 . . " e
excluded, often without explanation, but all indircct costs
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should be carefully considered before including or excluding
them from a cost-effectiveness coﬁparison.

In cost accounting the indirect costs which are allocated
to processes or products ("cost centres") ére: the salary
fringe benefits (pension,’insurénce and other contributions
made by the employer); depreciation or rental, and mainten-
ance costs of equipment (including computers); and the “"space
costs" which include depreciation or rental, and maintenance
'of the building and furnishings, insurance, heat, light,
water, power, rates, telephone, janitor, and gardener. Some
library applications also.include book depreciation and
maintenance (33, 34), and some studies (35, 36, 37) allocate
administrative costs over the cost centres, although there
is some disagreement as' to whether these should be treated
as a separate cost centre (33, 34).

However, cost accounting is based on different principles,
and used. for different purposes from those of cost-effective~-
ness'analysis. A cost accounting system is a continuous |
procedure for relating input, in terms of costs and.timeg
etc., to output for various parts of an organisation (the
Cost centres). It -jas originally used in manufacturing indust-
ries to establish reasonable selling prices for a range of
products, and has now been used for the sane purpose by
libraries and information units, particularly in industry (36).
In order to opcrate a cost recovery system, thn’totals of the
costs‘of all the cperations, including both these directly
charged and those allocated, must equal the actual costs of

operation as accumulated by normal accounting mcthodsg (41),

and so all overheads must be allocatecd Letweon Lhe cost centres.
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~effectiveness analysis, the only

absolute dividing line between fixed and variable Costs; it

One department in such circumstanccs. The direct labour Costsg

of this departmcnt'decrcase, 50 that it receives g smaller f
Proporticn of thea total Overhead, which means that 511 the

other departmentsg are charged More. The cffect o « « . i35 to
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provide positive encouragement to the replacement of labor

by other kinds of direct costs and, especially, by mechan-

ization. It also has.the effect of penalizing the parts of
.
an organization that do not attempt ta use mechanization."”
‘It is even possible foi the total costs of the automating
department to fall, while the total costs of the whole
library increase, as a result of automation.
Because these ¢hanges are artificial, resulting purely

from arbitrary accounting practice, it is suggested here that

any overheads which are not directly affected by the choice

between alternative projects should ‘be excluded from the

cost-effectiveness analysis. An example of this practice is

Magson's work (42) and the SWULSCP study (21),
Thus costs include a'l aspects of resource consumption,

but the relevant costs to cost-effectiveness analysis include

only those costs which are affected by tﬁe choice between
alternatives. L
Effectiveness

The criteria of effectiveness are determined by the
objectives of the system, so there may be one or more criteria,
depending on the pumber of objectives. Progress towards the
objectives may be directly measurable, for example, by
percentage of requests satisfied. However, effectiveness can
often only be measured indirectly. For example, it is Often
suggested that user satisfaction, in the general scnnn,
should be the main criterion of effectiveness (43), ibut this

can only be measured subjectively. However, the use made of
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the collection gives an indirect, objective measure of
satisfaction. |

Onc measure of effectiveness is 'usually the volume of
activity - items processed or produced, or the units of
service provided (e.q. reference questions answered). For
service activities, response time and user effort may also
be considered. Evans (44) gives a good review of effectiveness
criteria for libraries, and further measures will be coﬁsidexed
in Chapter 1v. '

Whiie some of the criteria are convertible to a monetary
scaie (for éxample, user time), others will be incommensurable

and even intangible. The intangikbles cannot be included in

models of cost-effectiveness.

The model
The model relates the costs to the effectiveness of each

alternative. In fact, there may be more than one model for

different alternatives and different effectiveness ctiteria.
"The model used may take the form of mathematical equaﬁiqns,
a computer pﬁbg;am, or merely a complete verbal description
of the. situation." (28) In addition, it may be a "one off"

model, v;lid only in a fixed set of Circumstances, or it may

be a general model with predictive value. In the latter case

it is essential to distinguish between recurrcent and non- i
recurrent co;ts and between fixed and variablc costs. The
non-recurrent costs are treated as capital investment, bccause
their value is not consumed with n the normal accounting

period of onc year (48), and shculd bo amortisaed over the

expccted life of the item (normally five to ten ycars for
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automated systems development and implementation costs),

if the variable costs (which vary with the level of output)
are distinguished then the model can be used to predict costs
at different production levels. If the model is to have
Predictive value the data must be collected ovér a typical
period, including a full cycle of any cyclic activities,

It may not be possible to include all the effectiveness
criteria in one model. The commonest.approach is the unit cost
mode}, relating cost to the volume of output or activity,
and treating other effectiveness Criteria Separately. If the
Meéasure can be converted to Monetary units it can be included
in the model as a negative cost. In economic tﬁeory costs
and benefits have the same dimensions, so " . ., . it doesn't

matter what side of the equation the Costs and benefits are

On, or what you call them, so long as all significant conseq-

counted.” (31) The same Principle can be used for effectiveness
Criteria. |
Finally, if the model is to have predictive value (and
if the analysis is for the Purpose of decision making, the
future césts and returns should be estimated), the quwestion
of whether or not to discount future COsts "to present values
must be considered.
"It has become customary to compare costs on 3
Present value basis. That is we determine a planning
pPcriod of, say, 20 vyears, and then we determine the amount
of money required to be set aside today to nect the

Stream of costs to be incurred during the succeeding
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20 years. Use of a non-
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present value to be smaller than the expenditure required

Zero interest rate causes the

in the future by the amount of the compounded interest

.on the present value. The higher the interest rate

the smaller. the present value." (30)

It has also been suggested that future benefits be discounted

at the samz rate (45), as they are in economics. However,

thiS treatment assumes that the decision maker has the choice

of investing funds to cover future costs, and in most li_raries

this is not so." In fact, any unsp;ht money normally has to

be returned to the funding body at the end of the flscal

Year. Therefore, the use of the discounted cash flow tech-

nique by libraries is of doubtful validity.

L J

The criterion .

In cost-benefit analysis the aim is to measure all

costs and benefits on the same scale, and the criterion tor

ranking alternatives is simply net monetary benefit or

benefit-to-cost ratio. In cost-effectiveness analysis the

problem is more complex because of the incommensq;ables.

The criterion must Provide a method of weighing costs against

estimated effectiveness. Cost-effectiveness ratio is the most

likely criterion, but i~ there are a number of effectiveness

Ccriteria giving more than one ratio, some idea of the ranking

of the objectives of the 5ystem w111 be necessary before the

final choice can be made.,

Comparability of cost data

Al}l too often in library literature we get bare cost
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figures quoted, such a5 ‘on average an abstract Costs

} is includeq in ‘'an abstract',
of the abstractor, (c) what Measure of Productijive hours
has been used, and (d) whether Overheads have been

includea, it is almost impossibie to use such g figure

B. C. Vickery (46)

Although the main reason for cost-effectiveness analysis

ments for comparability, which are Summariseq below.

1) Labour COsts should pe reported by staff level; professional,

2) The report shoulg State if the Salari 2

include Overheads,

3) Figures should be Ireéported as unit cosfs, with an indication

Oof whethey these unit COsts are volume dependent,

5)" There shoulgd be a clear statement of Precisely what tas&;

are involyed in the pProcess being costed,

6) Costs should pe stated bPreciscly, aCCurately, and uwnambig-

uously whathey in termy of money or time.,
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- 1. Objectives ¢4 _scope of the study

CHAPTER IV

COST-EFFECTIVENESS OF C.S.U. LOAN DEéK: METHODOLOGY

The goal of this study of the C.S.U. loan desk was to
Compare the cost-effectiveness of the circulation system as

it was operating in mid-1974, in a semi-automated state,

“with the predicted cost-effectiveness of the manual system

at the same point in time. The study was thus an evaluation

of the original decision to automate.
It was decided that the study should consider the changes
Ln costs and effectlveness in the context of the whole
Unlver51ty, rather than of the library, because book circ-
ulation is a service prOV1ded by the library to the University,
for which the Universiﬁy Pays. The original decision to,
automate took the users into account, and was made at the
level of the University, as well as in the library. In fact,
implementation required approval at many levels rlght'ép to

the Colorado State government, but it seems likely that the

decision-makers at the higher levels relied heavily on the

Judgement of the University and llbrary personnel. In

addltlon, the assignment of costs between the library and
the University is somewhat arbitrary; for example, staff
salaries come out of the library budget,but some of the
salary fringe bengfits are paid by the University. Similarly,
the library is not charged for the services of the Computer
Center, though it is for some maintenance sCrvices,

Indeed, some benefi;s from automation fell outside the
University; another State University adopted the programs for

1ts own Circulation system. However, thesec benefits ere

!
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beyond the.scope of the study as defined above.

Having deflned the goals and scope of the study, the

'elements of the cost-effectlveness analysls were established

in accordance with the prlnC1p1es outlined in Chapter 3.

Objectives of the circulation system

There were no written obJectives for the circulation
System prior to the study, apart from a general paragraph
in the policy statement for the whole library (the first
paragraph giveh below). After discussion with the Circulation
Librerian, he previded the following statement of Objectives:

“The processes and services which result in
bringing users ang library materials into

productive relationship are the circulation

£pnctions. While regearch and scholarship may be

pursued within the building, convenience aAﬂ

economy are best served if the.scholar can take

the material where he chooses.

The objectives of the circulation department
are to make the material available to the patron
when needed; to fermulate and supervise a program
which enables the scholars of the academic commu-
nity to share the resources of the coilection; to
ensure that the collection is maintained intact,
, 80 that the users can obtain the material quickly,
‘efficiently, and at reasonable costs to the

University."

This statement wes traPslated into the folleﬁing four
objectives:

(i) To circulate items from the collection.
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(ii) To minimise the time and effort required of the user
when borrowing materials.

(iii) To make material) available when needed, or as soon as
possiblefthereafter.

(iv) To maintain the collection intact.

Alternative methods of reaching the objectives

The cost-effectiveness of the existing, semi-automateg
circulation system was compared with that of a fully manual
system, operatlng in the same way as the existing manual-
component. There had been some changes in the manual oper-
ations since automation, so that the study is not a cohp-
arison of the automated system wiéh the original manual

\

system. - ~ e
In order to become familiar with the two systems, the
writer first spent seven days working at the loan desk and
questioning thg employees while they worked. The basic circ-
ulation activities were analyséd and the results appear;in

the flow (Process charts in Appendix I, along with a general

outline of the two systems. ™

~

Establishing the relevant costs

The relevant costs were selected according to the
criteria identified in Chapter III- that is, they should be
incurred within the system (the Unlver91ty), and should have
changed as a direct result of automation of the lecan desk.

A cost is defined as ani resource consumed, whether it be
staff time, materials: equipment, services, or building space.

The relevant costs for the automated system, thexcfore,
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included systems development and implementation costs, as -
well as operating costs. Continuing the manual system only

involved the recurrent operating costs.

a) Variable operating costs

These vary directly with the volume of Ccirculation,
and were broken down for both systems into labour, materials,
services (at the Computer Center), and ﬁhe tihe of the faculty
users. Computer services and fagﬁity users' time were direct
costs of tAe.circulation systems to tﬁe University, thouéh
not to the library.

Labour costs for each of the basic circulation activities )
(those charted in Appendix 1I) were calculated, as most of
these activities differ between thé two systems.

Staff activities which were unchanged or only slightly
modified as a resu;t of automation were.excluded from the
labour costs. A list of these éctivities is included in
Appendix II. Gearchiné was affected by autpmation, in that,
instead of filling out and filing a McBea/zard'for the missing
item, a Mew book card is quched and charged out on the
automated system to a spegié& borrower number for missing
books. However, this part of the search procedure was consid-
ered to ke insignificant in comparison with the amount of
time spent verifying the call numbers and actually searching
for theiitems in the stacks. Therefore, the search pfbcedure

was excluded from the study. Registration of non-C.S.U.

- borrowers was changed significantly by automatiorn. Non-C.S.U.

borrewers are now registered on forms which arc optically

scanned by the computer to provide input to the machino




)

.+ readable registration file. Materials costs for non-C.S.U.
borrower registration were included in the study, though
the labour costyinvoived had to be excluded, because it was

' }mpossible to establish the cost of the equivalent manual
operation. |
General materia{s costs, for example, of pencils, were
assumed to have remained unchanged. Materials costs.were
included only fof those materials used in the basic circul-

ation activities, for borrower identification cards (#hich

require punching for the automated system), and for book

cards and book pockets. Labour costs for punching and inserting
the book cards were also measured. Although the bofrower I.D.
cards were supplied by thé University Admissions and Records
Department, and were used for identification outside the
library, it was felt that their cost should be charged to
ci;culatidn, becaufe this was their main use, and becausec

éhe machine-readable I.D.s in use in 1974 had been designed

specifically for use in the automated circulation control

! system. The cost of creating the student and faculty identif-

ication files on magnetic tape was excluded, because the

University creates these files for other uses, and because

they already existed before the library automated.

b) Fixed operating costs

Each alternative also has a category of fixed labour

costs for supervision, training, and general administration,

which include the work of the loan desk supervisor, the

ad?inistrative secretary, and the Circulation Librarian, and

anQ other support staff costs not directly attributable to

the circulation of items. The cost of systems maintenance




for the automated system comes in this category. General
supervision and administration may have been affected,by
automation; for examﬁle,hstaff train?ng may take more or
less time, and one of the secretary's dutiés, billing
students for books lost while on loan, is done automatically

by the computer. But the time involved in producing the bill

. is small compared to the time spent searching the ctacks

and refunding the charge when the student finds thedbook,

as eventually often happens. Herver, except for a few
housekeeping activities for the automated system, (changing
and delivering tapes, and collecting the Printouts), the time
for general supervision and administration couid not be
divided meaningfully between the automated and manual sub-
systems. Thus it was impossible to establish the time required
for a fully manual System. Therefore, it was decided to set
the on-going costs oflgeneral supervision, training, and
administration of the department egual for both systems, but
to include them in the cost model as a cost which might

vary between the alternatives, and which could be set at
different levels by anyone .else using the model.

The fixed equipment costs were considered relevant only
if they had changed as a result‘of automation. Thus equip-
ment costs for the manual system were zero, but for the auto-
mated system include rental of the daca collection devices,’
magnetic tape drives, and keypunch machine.

Except for salary fringe benefits, overhcad costs were
excluded from the study for the reasons given in qhapter IIT,
The costs Qf building space &nd administration werc unaffected

by automation and were, therefore, irrelevant to the cost-

A}




Fffectivepess s tudy.
The costs specified above correspond fairly closely

to those jncluded in Bourne's standard data collection

model (26). Any differences are becausé his model is for

establishing standard unit costs, whereas the Present study

is measuring cost-effectiveness.

-~

Criteria of effectivencss

Criteria for measuring effectiveness in terms of each
of the objectives were considered, though in some cases
actual measures conld not be establiéhed because of the time
limitations on the study.
i) To circulate items from the collection

Effectiveness in terms of this objective could be meas-
ured directly by the volume of circulation, but only in
relation to a fixed set of circumstances (number of potential
borrow2rs, loan period, etc.). It is unlikely that ail the
variables that 2o affect the level of circulation are known
anyway, so isolating the effects of one variéble, in this
Case automation, would be extremely difficult, if not imposs-~
ible, and was not attempted in the present study. It was,
therefore, assumed that the level of circuiation would be the
same regardless of the circulation system; that is, the manual
and automated systems would be equally effective in meeting
this objective. However, cost per item circulated was the
ma:n measure of Cost-effectiveness used.
ii) To minimise the ‘ime and effort required of the user

when borrowing materials

The obvicus criterion here is user time required pcr item
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borrowed, where the smaller the time the greater the
effectiveness. However, user time is iavolved in at least
five steps: travel;fng to and from the library; fetching the
item from the shelf; filling out tﬁe McBee cafd; wWaiting

for service; andg being'served. Of these, 6nly\the last three

would be affected by automation. Therefore, instead of

Saved per item Circulated by the Automated system in Comparison
with the manual one. Since faculty users' time had already
been includegd as a cost, their time savings were excluded from
the effectiyeness Measure,
iii) To make material available wher needed or as soon as
pPOssible thereafter
Effectivenegg in Meeting this objective has been measureqd
in other situations by "satisfaction level" (47) (the proportio
of all demands immediately satisfied) ang by mean response
time, which also takes into account the time eaken for items

which are not immediately available. However, during the time

System then-in existence, and, in any case, there were no
figures available for the earlier manual system for compar-
ison. Some o~ the possible effects of autcnation on avail-

ability will be discussed with the resultg,

iv) To maintain the collection intact
The number of bocks lost is an obvious measure of

failure to meet thig objective, However, a number of factors




contribute to maintaining the collection intact. The most
important is the security system at the exit,. for Preventing

theft, which is the same for both aiternative circulation

control systems. The accuracy of the records to control

circulating materials also contributes to maintaining the
collection intact, and this has been affected by automation.
Therefore, the accuracy of the files in identifying the
borrower of each item on loan was used as an indirect measu.e

of effectiveness.
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CHAPTER V

‘DATA COLLECTION
/

Data on the costs of lakour, materials, computer time,
and equipment had ?u be collected for both systems, as
well as daru fomﬁeffectiveness measures on user time and
¢oses, and the/frequencies of certain events in the circui-
ation processes. Of these, labour costs were by far the most
difficult to establish, because there were no pre-existing

data broken down in a form suitable for the cost-effectiveness

study.

Lgpour costs

It was considered essential to break down staff time
at the loan desk into unit times for each of the circulation
activities, rathef than use gross number of hours worked,
for the following reasons.

i) This was the only way that time at the loan desk could be
assigned to the manual and automated circulation subsystems.
ii) The %San desk staff carry out some duties not directly
related to circulation work, e.g. locaation assistance, and
the amount of fime spent on such work is likely to vary at
different times of the year. During July, when the study

was carried out, loan desk staff were helping with shelving
in the stacks and shelf reading. During the rest of the year

they would not normally have time for such activities. As

mentioned in Chaptoer IT, this kind of peripheral activity,



which doer not vary directly with the volume of circulation,

would invalidat.. any comparison on the basis of gross staff

time between the two'systems. With automated systems more

time is likely to be available and:hence spent on peripheral

activities.

iii) Subdividing circulation work into its constituent

activities shows exactly what is involved, and gives more

meaningful time and cost data. If given in sufficient detail,

such data can be subsequently analysed, modif{ed, and synthes-

ised to predict, or compare with, data for other libraries (26).

iv) The process of analysing the activities is useful in its

own right. It clarifies the reasons for the existing procedures,

and highlights activities for which there are no apparent

reasons. Thus it ﬁby lead to suggestions for improved methods.
In order to £é5§ure labour costs it is necessary to

know, for each activity, the mean time taken, the frequency

with which it occurs, the level or levels of staff performing

it, and the staff salaries.

Time

There has been plenty of discussion eL:;where (21,46,48)
on the choice of a method for measuring staff time spent on
an activity {workx measurement). For circulation work, which
involves many short, repetitive activities and freguent :
changes between activitics, there are only two practical
options: time study with a stop watch, or activity sampling.
In the preéent CasC, activity sampling was climinated Lecause |

there was no equipment lrandom alarm devices) available to

enable self-recording, and it was felt that activity sampling
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by one observer would take too long. Therefore, direct
timing with a stop watch was used.

The first part of any time study is the analysis of the
work into activities to be timed. This was done on the flow
Process charts reproduced in Appendix I. In choosing the
units of activity to be timed, the feliowing criteria were
followed (49). |
i) The beginning and end points should be easily identifiable,
with no overlap between activities.

ii) Within the units there should be a continuity of steps,
with no gaps.

iii) Onlonne person should be involved in the unit.

iv) There should be an easily identifiable end product or
conseguence. |

V) There should be a commonality or relationship between éhe
units timed. (For exaﬁple, times for machines and people
should.not be compared).

The units were kept fairly short (most were under one
minute), but if a sequence of events always occurred together,
without any interruptions, then they were tihed as a single
unit. The units timed are indicated by, brackets on the flow
process. charts. When any abnormal interruptions occurred
during the timing of a unit, they were excluded from the
time measure. However, normal, unavoidable delay within the
units (for example, waiting for a patron to produce his 1.D.)
was included as’a normal part of the activity,

The times were measured with a decimal stop watch and

recorded on observation sheets. The continuous timing met)od
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was used for activities such as filing, in which many unitg
occurred in Sequence, However, many activities, especially
those involving patron service, only.occurred singly,

Times were taken for 3 number of, if not all, the

from the normal practice in industry,Awhere the times are
all taken for One person, whose Performance js rated as fast,
slow, or normal, using a "personal rating factor" of above,

below, or eéqual to 1003, reSpectiVely. This factor includes

making persona} rating factors entirely impractical. Therefore,
the average time of 4 large number of observations, of a

variety of individuals, was considered to be a more reliable

Staff were Usually unaware of who was being timeqd at
any particular moiment, ang performance was apparently unaffectedqd
by the PIcscence of ap observer, There was no resistance to

the time study, because the staff knew that individual

)
¥
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performance was not being evaluated, and because they were

already familjar with the observer.

each activity to give 95% confidence that the true mean time
lay within + 5% of the Measured mean. After a number of
readings had been taken for an activity, the following

equation was used to determine the number of readings required

to give this level of precision (51) :

// N' = 40‘\[N8X2 - (EXTZ. 2 '
EX

N = actual number of oBéervaLions;

X = value of each observation; ang

N'= required number of observations.

However, with the variability innate in the work, (particularly
when there is an interaction with the pPatron), and due to
different staff, a large number of readings were required to
reach this level of Precision. It was attaineg for the most
frequent activities, while for the rest, as many readings’

vwere taken as time ang their occurrence permitted.

The‘résults of the time study are repbrted in Appendix IIx,
which gives mean times, 95% confidence limits, and the number
of readings taken for each activity. Some 6f'the manual
activities occurreg infrequently, and their confidence
intervals : ¢ large. In the casc of taking "holds™" (reserves)
on the manual System, only one O=currence was observed
during the whole month. Part of the opcration (taking the

request and ohtaining the Mclee card from the circulation




file)xwas, thereforce, assumed to have.thc same mean éime as
the equivalent operations in the renewal process. Similar
assumptions were made for a few other activities, and are
recorded in Appendix III.

Although the loan desk staff are not as busy in the
summer, July circulation being only 75% of the normal level,

it was assumed that the unit times recorded in July would

be typical of the rest of the year. The units measured were .

short, and in many cases fairly méchanical activities, and
it was considered that any rests would be more likely to
" occur between units, rather than wiéhin them. The unit time
gives a realistic measure of one unit of an activity, but
cannot be used to predict the number of units completed
over a period of time spent on that éctivity..Doing so would
alimost certainly overestimate‘the rate of work, because
unproductive time between the cycles of the activity reduces
this rate.

Any work measurement based on direct timing must make
some allowance for unproductive time. Some figures for
unproductive time are given in the library literature, but

they vary from 13% (21) to over 25% (24) , and there scems to

pe no clear definition of what exactly it includes. Therefore,

it was decided to measure dnproductive time, defined in this
study as: walking around between jobs; unavoiaable delay,
for example, waiting to ask the supervisor a question:cidle
time, such as talking or reading; and attencding to pcfsonal
needs (i.e. visiting the rest room) . Coffecc breaks and any

delay time within timed cycles were excluded, bring allevwed

e e —y - ———
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for clsewhere. The percentége of unproductive time was
established by recording the anbers of productiQe and
unproductive loan desk staff aﬁ\fen minute intervals, covering
one whole library opening period\(?:30 a.m. to 10:00 p.m.),
but spread over two days. The readings were taken on a
Wednesday and a Thursday, because circulation is generally
highest on Mon@ays and decreases throu the week until it is
lowest on Sunday.' The percentage obtained was thought to be
representative of July, But not necessarily of the rest of
the year, because the staff were not as busy during July. An
estimate of the average percentage sf unproductive time Qas
made, based on caiculat;ons and assumptions given in Appendix

III. This was then converted to an unproductive time factor,

}

\ B
which was used to convert ‘observed mean times tc real times

including the unproductive allowance.

No iibrary can hope to eliminate all unproductive cime.
- Circulation work is especially prone to unavoidable delay |
and time lost when moving between jobs. Furthermore, it is
usual to employ enough staff to cope with most peak demands
for service, so there are bohnd to be periods of overstaffing
between the peaks. Thus, one would expeét unproductive time
to be higher at the loan desk than in departments with a
steady work load. All the Circulation Department can hope to
do is to reduce the opportunities for idle chatter, by optim-
ising the staffing pattern and the work schedule.

The work of a number of employtes, for cxample, that of
the éupervisor, could not conveniently be broken down into

activities. Therefore, gross times were used, based on the




43

estimates of’the employees concerned Unproductive time is
already included in .these gross estlmates. The time for )
punchlng and verifying bookcards wa: “ased on existing records
of the number of hours worked and the number of cards punched.
In July a new keypunch operator was being trained, so direct
timing would have given unrcalistic results for keypunch
time.

User time in filling out McBee cards was costed in the
Same way as staff time. Unit times were measured with a stop

watch, and a mean time calculated. No allowance was made for

unproductive time. ‘ | -

Frequency of circulation activities
The shorteét representative time period which includes
a full cycle of A11 the functions affecting circulation is a
year. Tce frequeﬂcies of the circulation activitijes vary
during the academic quarter and over the year; for example,
Winter quarter (January to March) always has the highest
level of circulation. In addition, the statistics from the
automated system for July and for the year sdeed that, not
only were the July ;%atlstlcs proportionatelyplower all round;
the ratios of the various activities were different for the
two periods. It was, therefore, decided to collect statistics
for July, 1974 and for ghe year August, 1973 to July,“1§74.
The frequencies of most accivitics on the automated
system werec taken directly from the statlstlcal reports
though even this requlred a combination of quarterlv,‘?onhhly,

and daily reports to cover the desired periods. StatistYcy of

a3

 ceame e




overdues and fines for periods not cove{edlby quarterly
reports were taken from counts on the notice lists printed
at each computer billing run. Recalls are not counted on the
automated system, but the staff membar rQSponsiblé kept a logy
of all items recalled, from which the July figures were
obtained. The results are given in Appendix IV.

The only statistics kept routinely for the manual system
were total circulation (charges plus renewals), and circul-
ation broken down by borrower type. Therefore, counts were
kept during July.of renewals, first overdues, and recalls,
and samples wers made of holds. The’other figures were derived
as indicated in Appendix IV.

It was necessary to extrapolate from the July manual
statistics to obtain estimates for the year. There were two
possible ways of doing this. One was to assume that each
activity remained in the same ratio to the manual chérges as
iq July (i.e. frequency per 1000 manual bharges waa'constant),
However, the time within the quarter affects these ratios

* (for example, dux;né the first two weeks of a quarter there

will be relatively few renewals, overdues, and fines), and the
- statistics for the aﬁtomated system showed that the July
- ratios were atypical of the whole year. The method used,
therefore, was to assume that the proportion of cach activity
on the manual and automatecd systems would be'£he same in
July as dhring the whole year. The actual percentages for
- manual charges were very close (31.8% in July, 30.5% (?r the
- year), which supported this assumSlion.

Frequencies for qucries vCre obtained by keeping a count
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of patron use of'the Daily Activity Rebort (D.A.R.) during
one whole library opening pzriod, spread over a Wednesday
and Thursday in July. Queries were defined as establishiné
whether or not an item, or items, were out on loan. (General
queries were excluded from the study). On the manual system
all queries had to be answered by the staff, whereas on th;\
automated system the patron could find out for himself.
This did not involve any more of the patron's time, because
he would have had to wait while the question was answered,
but it did reduce staff time. The total queries (bésed on
extrapolation from the one day's fiéures) were assumed Lo be
the same for either system. The count was divided into self-
service and assisted queries, where ”assisted" meant that the
patron npeeded help in using the D.A.R., or requested that
the iteﬁ_be looked up in the manual files as well. The figure
for assiéted queries was used to calculate staff time speﬁt
on querieé for the existing semi-automated system.

All other statistics used and their derivation are

indicated in Appendix 1IV.

Level of staff performing each activity

Loan desk staff wercv divided into four grades. admin-
1qtrat1ve assistants, clerical assistants, se«retary, and
work-stu@y students. For many of the overdue, fine, r2call,
and hold activities, only one person, or at most cne grade,
was involved. However, for counter service, filing, discharg-
ing, and shelving and sorting books on the rcturn shelves,

a var{ety of staff %ook part.

\

’
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Some of the maual activities were "self—recording" in the\
Qense that the staff member always initidlled the McBce card
or other rgcord made. These included méﬁual charging, dis-
charging ménual overdues,‘aqd sorting and counting the McBees
from new charges. Counts were made Qf the numbers of each
of these activities perférmed by each level of staff. The:-
percentages at each level for manual charéing.were assumed
to be the same for all counter work, that is, charging,
renewing, queries,,and'agcepting hold and recall requests,

This vas thought to be a reasonable assumption, as the staff
/

ty M

sdo not know what the patron needs before serving him. The
percentages for diécharéing manual overdues were assumed to
holg'for all manual discharging during the year.

For gbfﬁipg books from the return bins to the discharge
points ahé then onto the return shelves, and for automated
discharginé,:q record was kept each day in July of which
people had ﬁefformed each activity. These records were used

- to establish the proportions of the activity done by each
staff level. The percentages for mannal filing were estimated

in a similar way.

The results are given in Apperndix VI.

 Salaries |

Salary figures were obtained from the library's account-
ant and fringe benefits from the University Personnel Office.
Basic salary figures were vsed to establish a mean for cacﬁ
staff level, which, in the case of hourly paid staff, was

weighted by the number of hours worked in July. Real mean
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salaries were used, rather than the midpoints of ghe/séales,
bzcause there was a fairly high turnover of staff at the
loan desk (as in most libraries), sc most salaries were at
the lower end of the scale.

Mean salaries were then used to calculate a wage per
minute on duty for each staff level, taking into account all
paid leave and coffee breaks, and all fringe benefits,
including free courses taken in the University. The full
allowance of sick leave is included,,as staff tend to take
it all. The f;gures for funerali leave and courses taken are
averages given by the Circulation Librarian. The calculations
and‘resﬁlts are givgn in Appendix V. |

It should be noted‘that‘these figures were.July, 1974
rates and could not be used to calculate .actual labour costis I

for August, 1973 to July, 1974, or for any future period, ;

because of continual pay increases.

2. Materials costs \

A list of materials usad directly in the circulation

« vl P SISt St — .

activities was made by going through th: flow process charts.

von

Unit costs for each of these materials were obtained from the

-

Library Accounflnngepaerent Th2 unit costs were multlplled

-

by frequency of use and totalled to give actual materials costs
for the two systems. The chlcglations and costs are given

in Appendix VIII.:

. v ————— et

3. Equipment costs

The Accountant supplied annual rcental figures for the

!
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Keypunch machine, and for the C-Dek terminals, magnetic tape
drives, and associated equipment. The fiqures include mainten-
ance and are given in Chapter VI. Only half the annual cost

of the keypunch machine is charged to circulation, because

it was used half the time for other work.

Coniputer costs

The computer running costs for Jvly were supplied by
the Computer Center, based on its schedule of charges for
University and government users. Thc cost given was divided
by the autcmated charges fér July to give a unit cost per
item circulated. As the charge depends mainly upon core
vsed, C.P.U. time, and input/output time, it would vary
directly with the volume of circulation.

Charging by the Computer Center is all done through
accounts. No real mohey changes hands £Hd the library does

not have to budget for computer costs.
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CHAPTER VI

COST-EFFECTLVENESS MODELS AND RESULTS

l. Unit cost model

As explained in Chapter 1V, it was assumed that a manual
system, operating at the time of the study, would have the
same level of circulation as the actual semi-automated system;
that 1is, the wo systems under compérison are equally effect-
ive in circuiating materials. It wa# originally expected,
before automation, that the automated system would stimulate
éirculation by reducing the user effort required. In fact,
circulation dropped during the first year of automation,
then increased by 8 to 9% in 1973/4 over 1972/3, though
neither of these changes have any proven relationship with
automation.

A cost-effectiveness model was constructed on the basis
6f the unit costs of circulation of the two systems. Unit
cost models have been used widely in library research, but
rarely with any explicit theoretical foundations. The precsent
model has been constructed by carefully documenting and class-
ifying all the relevant costs. For any cost that was excluded,
a rcason was given in Chapter 1V. As a result, the model is
consideredﬂfo have some predictive vaiue; and the overall
unit cost can at least be broken down into iés components.

The uﬁit used is a conceptual onc of one item paséing
through the system, such that cvery activily performed in
the system is performed on that item proportionately (50),

Thus the theoretical item is c¢harged out once, renewed 0.06

[ Y L e

B e



times, recceives 0.19 fines, 0.086 Overdue notices, and 0.06

querics (see Appendix 1V for full figures). For convenience,

frequencies and costs are given per 1,000 items
tables. Thus, the number of charges is equal to
of units, but the uﬁit cost includes a lot more
of charging.

The costs were classified according to the
[ People
Non-recurrent: - fixad { Machines
Materials
r People
fixed { Machines
| Materials

Operating {
[ People

variable({ Machines

| Materials

in the cost
the number

than the cost

scheme:

The total annual costs are then given by the equation:

TCost = D/Y + F + N x U,

in which D

Y

N

life of the system);

F = total annual fixed cost;

non-recurrent or development. cost;

(1)

the period of amortisation in years (the exvected

U = total unit cost of the fixed components; and

\

N
This can be fugthe7 broken down into:

$.Cost

"

1 2

\
D/Y & (£, + £_ . . . + fn) + N (ul

numbej of items circulated per ycar.

+u_ . . . 4+ u
5 )

(2)

in which each f and u is a component of the fixed and variable

costs, respectively. Some of the components, for exauwple,
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labouf costs, are further divisible into (tine x rate).
Overall unit cost = (¥ Cost)/N.
The model will be built up giving each type of cost in

turn, for both circulation systems.

Non-recurrent costs

These are the costs of systems development, programming,
and testing for the automated circulation control system. The
figures below wére provided by the library's systems analyst.
All salaries include fringe benefits, which were calculated
as shown in Appendix V, (This applies to all.salaries given
in this chapter). Thesé non-recurrent salaries are at 1972
rates. The computer cost includes materials.

i) Computer Center: S

Systems analyst:10 man months at $19,788 p.a. 16,490 p-a.
Programmer: 8 man months ét $13,218 p.a:. 8,812
Computer time in test 3,000
ii) Library
Library systems analyst: 1 year at $16,503 16,503
Total . . . . . $44,805
Amortised over five'years . . . . . . . . .., $ 8,961 p.a.
The period of five .years for amortisation was given by the
library system analyst, because he congiagred that the avail-

abiiity of new hardware might substantially affect the system

after that time.

Recurrent costs - fixed
i) Equipment

The annual cost of rental and maintenance of equipment




used by the automated system was:

3 C-Dek input stations :
1 Central controller 6,384
2 7-track 556 BPI magnetic tape recorders
Maintenance on the above 1,416
X I.B.M. keypunch machine (rental and

maintenance) 421

Total . . . 8,221 p.a.

(the keypunch was used only half the time for circulation
work)
ii) Implementation

This is the annual cost of creating the book cards and
borrower I.D.s. It is'sqmetimes called conversion cost, but
this implies that there is no cost for the manual system,
whereas borrowér I.D.s are in fact required for both systems.
Only materials costs are included for borrower I.D.s, as
explained in Chapter IV. The figures given are taken from
Appendix VIII and Appendix VII.

Existing semi-automated system:

¢

*
Borrower I.D.s , 6,523.23 p.a.
Book cards and pockats 346.10
Labour in keypunching 2,681.2¢

Total . . . . 9,550.61 p.a.

Manual system:

—

E ""O'\\'Gr I.D.S 4’27780_7—(_; po'ao

The annual cost of keypunching 1s included here as a rocurring
cost, rather than treating it es a non-recurrent, developmoent

cosl, beccause koypunching is expected to continuc at the sane

—~
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rate in the near future. At the present rate it would take
over twelve years to ' convert the whole of the collection,
including new books, and this is making no allowance for
replacement of worn out and lost cards. In addition, over
the past nine months the proportion of circulation on the
automated system has stayed fairly constant at around 70%,
even though the books conver£ed have increased from 27.5%
to 31.8% of the collection. Thus, the balance between the
manhal and automated components of the existing system is
expected to change very slowl& over the next five years,
unless some extra effort is put into keypunching.
iii) Systems maintenance

Systems maintenance has been a continuing commitment
to the automated system, representing 12% of the library
system analyst's time:

12% x $20,865 = $2,504 p.a.

iv) Supervision and ‘dministration

This represents time spent by the Circulation Librarian,
supervisor, and administrative secretary, which, while not
involved directly in the basic circulation activities, is
essential to the continuing operation of the loan desk..
It is assumed to be the same for both manual and automated
systems. These figures are bésed on estimates given by the
personnel involved. The Circulation Librarian also supervises
the reserve'degk, the stacks, and the monitors. For the
automated system there is an additional fixed labour compcn-
ent, that of changing the magnetic tapes and delivering them

them to the Computer Center, and collecting the D.A.R.

'I

- - ——
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$

Circulation Librarian: 50% of $14,788 ' 7,394 p.a.

Supervisor:

95% of $10,385 9,866

Administrative secretary:

Semi-automated:

53% of $8,756 4,641

t——

Total . . . $21,901 p.a.

. $
Supervision, etc. (as above) b 21,907 p.a.

Collect D.A.R.: 25 mins/day at $2.40

per hour (WS) 49250,

Change and deliver tapes: 30 mins/day

The total fixed costs
Systems development
_Implementation
Equipment

Systems maintenance

Supervision etc.

at $3.76 per hr (CA) 470
Total . . . $22,621 p.a.

for the two systems are:

Manual Semi-automated
8,961
4,279 9,551
8,221 ,/
2,504
21,901 22,621

$26,180 p.a. $51,858 p.a.

Total fixed component of

unit cost (< 271,710) $0.09635 $0.190€6

The fact that these fixed costs are for a fully manual

system and .the existing, semi-autocmated system, not for a

fully automated system, is stressed. The whole book stock

would have to be converted for a fully automated system,

and this would cost muck® more than the present cost of

conversion.

e - S— -
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Recurrent costs - variable

i) Direct labour

The costs of labour for the basic cifculation activities
were calculated as shown in Appendix VII. The times fbr each
element (in the lefthand column) are the results from
Appendix III. For any element which does not occhr every time
the activity does, an adjusted time is given in the second _°
column. (For example, 55% of the recalls are by post card).
This is then multiplied by'the unproducti;;yzzﬁE\factor
(U.P.T.F.) to give the total time allotted to each occurrence
of the elements. Multiplying by the Qage perx mipute (already
adjusted for time off and fringe benefits) gives the cést for
each element. The total cost and time of each activity, singly
and per 1,000 charges, is calculated. Tables 1 and 2 of
Appendix VII give the costs and times of the manual and
automated parts of the existing system. Table 3 gives direct
labour costs and times for a purely manﬁal and a purely
automated system. These differ slightly because the present
manual component is atypical in the frequencies of some of
the activities. For example, there were fewer renewals and
holds per 1000 =narnual charges than overall. This is to be
expected as the manual component is mainly curren£ periodicals
(which cannot be renewed) and infrequently circulating books.

The urit costs of direct labour for each bf the systems
are given'in Table 1 of this chapter. '
ii) Error corrccting |

This represents tims spent by an administrative assistant

dealing with snags on th& manual system, and going through the
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’
error lists which the computer edit programmes print out.
’ & .

On the manualisystem errors usually result from McBees and
books being wrongly ﬁatched during dischal‘ing. On the
automated system some keying-in errors are edited, and such
things as a discharge transaction being followed by a hold
for the same item. It is difficult to relate the time spent
in correcting these errors to particular circulating items.
However, the time spent in error correctigg does vary overall
in direct proportion to the volume cf circulation. It has,
therefore, been included as a variable cost, measured as a

gross percentage of the administrative assistant's time.

Existing system:

Automated component: 25% at $8,141 p.a. 29335.25 p.a.

- Manual component: 7.5% at $8,141 p.a. $610.57
Dividing by the number of charges p.a.
(271,710) : -
Unit cost of automated component over all
charges: $0.00749
Unit cost of manual component over all
chargeg: $0.00225
Total unit cost per charge of error |

cecrrecting: $0.00974

Automated system:

3

Unit cost = $2,035.25/188,951 (automated charges
per annum) = $0.01077

Manual cystem:

Unitﬂcost €610.57/82,759 (manual chargcs

ver annum) = $0.00738

e e+ - e et

o - ———————————— ——
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iii) Faculty users' time
The time for faculty users was considzred as a direct
éost to the Universiéy (rather than as a measure of effect-
iveness) and was, therefore, included in the unit cost
model. The mean time for filling out a McBee card was found to
be 1.48 minutes. The mean faculty salary for the whole |
University, adjusted for time off and fringe beqeﬁ}ts, was
$O.224 per minute (Appendix V).
Manual system:
1.48 x $0.224 = $0.3315 per faculty manual'chérge.
22.95% of charges are to faculty, therefore:
overall unit rost = $0.3315 x 22.95%

$0.07608 per manual chdrge.

Automated system:
No cost.

Existing semi-automated system:
Only 30.5% of all charges are manual.

}

Unit cost of facufgy time-= $0.07608 x 30.5%

i

$0.02320.

iv) Materials 'cos ts

The materials costs for the existing manual ard automated
compénenfs, and for entirelj‘manual and cntircly automated
systems, are calculated in App?ndix VIII. The unit costs are
given in Table 1. / )
v) Computer costs

The charges in Appendix IX were given for July, 1974

by the Computer Centcr. As the cost depends on core used,

C.P.U. time, input/output time, and pagcs of printout, it is

assumed to vary directly with the volume of circulation.

L e m—

————— s ————
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. for the automated and scmi-automated systems. Thus the

’

There were no figures available from the.Compute; Center on
which to base -any other assumptions. C.P.U. time may not

vary directly in proportlon to the number of records prove,sed
but in the absence of any evidence it was assumed to do so.
The unit cost per automated charge was calculated by dividing
the total cost for July by the number of automatéd charges

in July. ° | |
Autohated system:

962.28

Unit cost of computer time = $}
© 11,632

=-$0.1687 per éutomated-
' charge.
Existing system: only 69.5% of charges are automated:
Unit cost pereharge = $0.1687 x €9.5%

= $0.11725

Results of applying the unit cost model

Table 1 summarises all tbe component costs and the cverall
unit cqsts for the existing;semi—automated system, aad a
purely ménﬁal syétém. Variable costs are given for a fully '
autonated system, but not fixéd costs, because of the difficulty
of estéblisning‘the cost'of"convcrting thc book s@ock for
such a system.

The un1L costs per c1rculdt1nq item are 36.5 ccnts for
the manual system, and 47.4 cents for the semi- automdtcd
system. The diffé%cncc of almost 1l cents is attributable to
the computecr costs and thz fived coats of the existing

system. Even the variabio part of the unit cost is higher
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differcnce in total cost between a manual system and the
existing one will in¢rease with the level of circulation,
as is shown in Fiqure 1. This figure was plotted using
Equation (1) above.

It can be seen that the total cost does not level orf
as the volume of circulation increases,-for cither the manual
or the semi-automated system. This is a direct result of the
assuﬁptions‘on which the model is based, in particular,
the assumption that all variable costs vary directly with
the volume of circulation. In the cése.of thé computer costs
this assumption may be questionable..If computer costs do not
increase at the same rate as circulation (for example,
Burgess (16) has suggested a 5% increase in computer costs
with a 25% ‘rease in cifculation) then the costs for the‘
 semi-automa.... system would level off with increasing circul;'
ation. Even so, it would take a big increase in circulation
to narrow the present gap in costs.
) Increasing salaries will also reduce the cost dififerential
between the existing system and a manual one. The model can
be manipulated to show this; for example, a 10% increase in
labour and materials costs would equalise the variable compon:/,a
ent of the unit cost of.thc two systems. However, since the
fixed comvonent includes a large element of labour and mater-
jals costs, and this is much higher for the semi-automated
system, there is little reduction in the overall 8ifference
between the £wo. Tt would take o very large increase in

salarics before the total costs egualised.

The costs of circulation to the library, as oppozed to




the University, can be extracted from the model, which gives
!
the following figures: '

Variable Fixed Total unit cost
part part to library
Manual $5.19254 + $0.080€0 = $0.27314

1t

Semi-automated $0.14261 + $0.14602 $0.28863
Automation 1is not quité so expensive for the library
as it is for the University. The total unit cost for the exist-
ing system is still slightly higher, but the variable compon-
ent is lower. Thus with an increasing volume of circulation
the total costs w;ll even out. This is shown by th lower two
lines on Figure 1. Howevér, it woula take a 29% increase in
circulation for the costs to equalise.
The model could also be adjusted to show the effect
r~f changing the proportions of the manual and automated
corpeonents of the existing system. There is no built-in

tactor to do this, because the proportions appear to be

changing ,very slowly. This does limit the use of the model
to the short term future. e \\>
,

f?his model does not take into account'any incr/ase in \\\w,
t; » variable components of the unit costi or of tne/total
_iyed cost, for increasing levels of circule;iggi/ﬁbme
aithors (16, 27) claim that with increai}ﬁé circulation
ani file sizes, direct labour would i.n..case disproportionately,
because the work would become more difficult (particularly
on a manual system). However, this is likely to be a long tern
ef{cct. Fixed costs, as discussed in Chapter III, are never
absolutely fixed, but change stepwise with large increases

¢
in activity. For examplec, it is anticipated that a new C-Dok
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'
terminal will be installed within the next year. Such changes

would require the fixed costs in the model to be ..:justed.
Thus the model éhows that the existing semi-automated
circulation system is more expeﬁsive~than the equivalent
manual one, and is-liﬁely to remain so for the next few
years. The model is useful for showing just where the costs lie.,

Computer costs are seen to be a large component of the unit

cost for the existing system. Perhaps the best hope for the
future of the system is that ialling hardware cos*= will
eventrvally lower the running costs to the Univervsity.

-
My

2. User time savings

The three elements of user time which cculd be affected
by autométion éré: i) filling,out the McBee card; ii) waiting
forhservice; and iii) being served. In fact, i) hac Leen
completely eliminated for the automated traponent of the
existing circulation system, representing a saving of 1.48
minutes per automated loan. Tﬂe times taken by staff to
charge out books are 0.461 and 0.43]1 minutes for the manval
and automated sysﬁems respectively. The user sp2nds an equal
amount of time waiting, while being served. The disference
between the two systcms on this elemen® of user time is so
slight that it has been ignored. As element iii) above is
unchanged, there is no recason to think that gueuing time
would have been affected by au£omation. As 1t was impéssible

to measure any difference in user waiting time, because there

was no fully manual operation for comparison, waiting time

was assuned to be the some for both alternativers.
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Thus the overall time saving to the user of a fuLly
- autoﬁated system, as- against a manual systém, is 1.48 minutes
per item circulating. The time savings of faculty users have
already been included in the unit .cost model, as a cost to
the manual system. However, s;udeht and non-C.S.U. time
cannct be charged directly to the University, so is treated
here separately. Non-faculty account for 77.05% ofmtheuloaﬁg}
therefore, the t'me saved per item circuTafiﬁgrén the auto-
mated subsystem is: | |
1.48 x 77.05% = 1.£4 minutes per item.
\ - Since only 69.5% Of circulation is on the automated system,
' ( the unit saving of non-faculty usevészime by the”a§isting
subsystem is:
1.14 x 69.5% = 0.792 minutes per item.
As the increase in vnit cost of the existing system over the
manual system is 10.9 cents, the cost of this time saving
is 13.76 cents per minute saved, or $8.25 per hour.

The semi-automated system is obviously more cffective in
meeting the objecti’e of minimising the user's time required.
Howaver, in terms of coét—effectiveness, $8.25 per hour is a
very high price to pay for students' and non-C.S.U. users' time.

It is possible that the savings in user time may lead to
an increcase in circulation. It has been reported (52) that in
one library a minute of faculty time saved in getting to
library materials induced faculty to spend two or three
minutes acquiring and rcading nore literature. Aftcr a halving
of access timc for students, circulation doubled. Thus the

demand for books may woll be elastic, depending on thoe library's




effectiveness, as well as on the size of the user populetion.

Satisfaction level

It was impossible to measure the efﬂ%ctiveness of the

wlternqtive circulation systems in meeting the objective of
immedia¥e satisfaction of user needs. However, automation

may affect availablility and satisfaction level in a number

of ways, and these are considered.

Discharging books is quicker on the automated system
than on the manual (0.25 against 0.38 minutes). When the
library is busy, backlogs of books Qaiting to bhe discharged
tend to build up at the loan desk. This should happen less
frequently with the automated system than with a marnual
syst?mc)thus resulting in a quicker return of bcoks to the
shelveé, and in increased availability. No backlogs were
observed during the summer, and, in any case, it was impossible
to compare the semi-automated system with a fully manual one,
without data for the latter.

One of the justifications frequently used for automated
circulation control dystems is their ability to produce
statistical reports showing the use of various parts of, or
items in, the collection. The belief is that these reports
give librarians a firm basis on which to decide what books to
buy. The value of statistical reports has somectimes been
measurcd.hy the cost of gathering the same data manually.
However, this method assumes the value of the reports, and a
Large number of them may be useless in terms of meeting the

library's cobjectives.
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The only sensible way of evaluating statistical reports

is in terms of the objective of satisfying user demands. If
the reports are used as a basis for deciding how to spend
funds, the end result should be an increase in user demand
satisfaction level. If £he reports.are not used, they have
no value.

At C.S.U., the "books in demand" reports are just begin-
ing to be used by subject librarians as a basis for fund
allocation. So far, only a few slight changes have been made,
so it is not ,likely that there have been any changes in
overall effec£iveness.

Use statistiés have also been employed to establish
priorities for reclassifying items from the older part of the

I collection from Dewey té L.C. The most used items arc reclass-
ified first. This should make it easiér for the user to find
items of ipterest.

One possible decrease in effectiveness of the automated
system is the longer time lag before records appear in the
files. This is up to 35 hours for the automated system,
though usually less than 24 hours. For the ménual system it is
usually about 4 hours. It is possible that‘éhis may lower the
satisfaction level, by ‘discouraging people from looking for

items which the records show to be oOn loan} but which have,

in fact, been returned. This probably happens infrequently.
The converse problem, of not showing an item to be on loan
when it was, gave rise to only 7 of 176 search requests
during éhe month of July. (Since the scarch is always delayed

until the following day, when the record would show on the

Q D.A.R., no more staff time 1is involved).
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Maintaining the collection intact

As mentioned in Chapter IV, book loss is largely due to

theft, which is out of the control of the automated circul-

P

ation system. An interesting use of the statistical reports
on item use has, howevér, been made in relation to this problem.
The library is about to install a book detector systém,
but cannot afford to process every item in the collection,
so that it will be detected. Therefore, the statistical
reports havebeen used to show the areas of heaviest use and
of heaviest loss, and the processing will initially concent-
rate on those areas. Thus, the automated system may contribute
to reducing book loss.

An area more .directly related to the circulation system

is the éccuracy of the files for nirculating items. It is

through these files that the loan desk controls circulation.

If any of the records are missing, or erroneous in such a
way that the item on loan cannot be traced to a particular
person, then the library can only rely on the honesty of the
borrower to make him return the item. It is unlikely £hat
such errors in the circulation files result in many book
losses, but accuracy of the files is an indi;éct mceasure of
ceffectiveness in this respect.

The problem of missing records occurs in the manual
system when books and McBees are wrongly matched at discharging.
The "snagg"arc books which later come in, bhut have no matching
McBee card in the file. Once the "snag" book comes in the
original crror can usually be traced, but until it does return

the staff are unawarc of the error. An estimate, given by the
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loan desk staff, of 4 dnags per day was used to calculate
the the percentage of books circulating for which there are
no records. This comes t; 1 - 2%; that is, the manual files
are 98 - 99% accurate.

For the automated system the main problem is errors in
keying-in I.D. numbers and borrower status. The resulting

;

"bad I.D." cannot be matched against any particular bgrrower,
and the item on loan is, therefore, out of the control of the
system. In fact, many of the bad I.D.s can be traced to
borrowers by checking against diﬁfe;ent registration files,
for example, when a non-C.S.U. borrower has been keyed in
as a student. In other cases, transposing digits yields the
answer. However, this involves considerable time, and there
are always some which are unresolved. The percentage of had
I.D.s was calculated by examining the printout of lists of
notices (fines, overdues, and bills) from the June and July
billing runs. The result showed that approximately 5% 'of the
overdue items have bad I.D.s. Therefore, it can be assumed
that only 95% of the items circulating have accurate recérds.'

Mispunched borrower I.D. cards have caused similar
problems in maintaining control over the circulating items.
A large.numberlof the student I.D. cards were punched with the
wrong social security number one yecar, and are still causing
problems in relating items on loan to their borrowcrs.
However, tﬁis problem is not inherent in the automated systecmn.

Thus the automated system is less eéffective than the
manual one in this respect. The time taken in fésoving thcose

errors has alrcady been involved in thec cost model.
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Some of the products of the automated circulation
systém cannot be related directly to objectives. Examples are
the fines notices to'Etudent“borromers (which are not sent
on the manual system) and the lists of items on loan to one
borrower. Perhaps the fact that only about six of the latter
lists have been produced for borrowers since the system
started indicates that they have little value. Measuring
effectiveness in terms of objectives is thus a good way to
isolate the items and activities of real value.

One by-éroduct of the automated circulation system is
the attendance module for hourly employees. The employees
"clock in" on the C-Dek terminals. At the end of each pay
period the computer calculates hours worked and péy earned
for each person. This has saved a considerable amound# of
time (2) to 3 man-days per month) in the library accounting
department. However, in July, 1974 a change in the University
pay and accounting policy eliminated any benefits from the

attendance module.,

Summary of findings

1) The unit cost per item circulated is 36.5 cents for the
manu~l system, and 47.4 cents for the existing sémi-autorated

system. Thus the existing system is 1J4.9 cents per unit, or

30% nore eapen$ive than the manual system. This difference will
be reduced by risinj salaries and an incrcasing volume of
circulation; however, it will be some years before the costs
equalise.

ii) The saving in non-faculty ugsers' time by the eoxisting

system over a manual one is 0,79 minutes per item circulated.




At an increased cost cf 10.9 cents per item, this gives a

cost-effectiveness ratio of $8.25 per hour saved.
iii) The accuracy of the files for the existing automated
subsystem is lower than that of the existing manual system;

95% as against 98-99% accuracy.
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CHAPTER VII

CONCLUSIONS AND RECOMMENDATIONS

The conclusion is unavoidable that the existing semi-

automated circulation system at Colorado State University
cannot at present bhe justified in termsvof cost-effectiveness.
However, in the future the long term effects of automation
on the qomposition of the collection may result in an increase
in effectiveness which justifies the cost. Improved measures
of effectiveness would be needed to establish any change
and to relate it to automation. The decision as to how much
it is worth to increase effectiveness must be made by the head
of the library, or by the University in allocating its funds.
The cost-effectiveness study merely shows the effectiveness
{or a given cost.

The difference in cost between the existing system and
a manual system will decrease only slowly as salaries and the
circulation level rise. Thus, thé automated system is expected
to remain more expensive over the next few years, unleig.there
is a fall in computer running costs. The cost differenc& to
the library is not as great, as a large part of the cost of

automation is borne by the University. In the end, the

so it is only sensible to compare costs at the Uniﬁersity
level. |

This study has highljghtcd some of the components of th
automated system whose efficiency could be increased. For

example, calculating fines is one activity in which the
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computer should be more efficient. But with the present
method of prorating manual against automated fines, there is,
in fact, very liftle cost saving, because 40% of the finecs
have to be recalculated.
Similarly, although the computer is more accurate than
man can be, errors in keying in I.D. numbers make the automated

records less accurate than the manual ones. A check digit

appended to thejnumbers would eliminate most of the problems.

However, this would require different hardware to verify the

numbers. ‘

~

Holds are much less efficient on the automated system

than on the manual. This is basically a limitation of the

equipment. It would be ideal to have a trapping store to

store the call numbers on hold. Then whefever an item with a

hold on was discharged or renewed, it would be flagged by

the trapping store, and some indication would be given to

the operator of the terminal. This would also eliminate the

present procedure of checking the D.A.R. for holds, every time

an item is renewed.

It is hoped that this study will help dispell‘some of the

fallacies about automated systems, for example, that they are

necessarily cheaper, and that they are more accurate than

manual systems. In fact, automated systems are much less

tolerant of human error than manual systems, and requirc

better quality control over the data input. Thus, whilc the

bad I.D.s cannot be corrected by computer, thcy can often be

manually traced to the correct borrowcr, by finding an I.D.

which 15 very similar to the incorrect one. The comput.er,
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however, can only make perfect matches.

The list of costs given siiould also help prevent .omission
of relevant costs in future cost studies. The cost of . systems
maintenance is one that is often ignored, or not expected.
This was one of the reasons wﬂ; the original pre-automation.
cost study at C.S.U. underestimated the cost of the automated
system.

It is hoped that future costiffudies will have - sounder
theoretical basis than previous oﬂes. The mcst importanty

/

points are that costs should only be measured in relatlon to
effectiveness, and effectlvenegs should be measured in relation
to explicitly stated objectiyés.~0nly in th;s way can one see,
for example, that having volumes of statistics for every aspect’
of circulation may not be particularly effective, especially

if they remain on the shelf unopened.

The objectives of this study have not been fully realised,
in that measures were not established for all the effectivgness
criteria. This was due to the shortage of time, but the lack
of adequate critcoria and measures is ﬁikely to hinder future
studies. Research into library effectiveness should concentrate
on finding criteria which can be quaﬁtified, and then these
can be used in cost-effectiveness studiesi

Although not fulfilling all its objectives, this study
has produced ﬁuch information which could be useful go the
C.S.U. library, and to other libraries. It is felt that the
results of time study and cost- . .~ctiveness analysis would be
well worth the effort involved for any library, and their use

is highly recommended.
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APPENDIX I
DESC .IPTION OF CIRCULATION SYSTEMS AT COLORALO STATR

UNIVERSITY

Allqﬁhe operations which were timed are flow process
chartzd on the following pages. A general outline of the two
circulation systems is given in order to put the individgal

/ operations into context.

LRS!

. General : Q
-_— i
The loan period is two weeks for books and older pe;iod-
i
icals and tvo days for recent periodicals, including unbound

ﬂ%n-

f current issues. One renewal is allowed .on books. Faculty an@
staff members and research students Wlth special borrowlng
privileges may borrow books for the quarter, and are not
fined, although they do recelve overdue notlces. There 1is

no limit to the number of items a person can borrow.

The loan transaction is made at the ‘loan desk, the date
due stamp being evidence to the monitor at the exit that the
book has been charged out. Therefore, gFis date due stamp

.must always be cancelled when a book is;returned. To return

\,

a book thé patron simply places it in one of the book drops.

X3

As fines are not colldcted in the library, the patron does

not have to be present when the book is discharged.

Manual system

The manual system is based on a circulation filec of
edge-notched McBee cards arranged by L.C. call number. tor

- cach item borrowed, thc potron fills out a HMcice card, which
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is punched before filing so that, a few days after it becomes
overdue, it‘will separate from the rest of the file on

ncedling. The first 6verdue notice is simply a Xerox copy

»f the McBee card. stamped "overdue". Other notching posit-

ions are used for special {ypes of loan, such as irterlibrary
loan or bindery, so that these can be separated from the file.
For holds and some special loans the McBee cards are flagged

by colonced tags toc alert the staff when the book is discharged.
There is no access by borrower name, but this is rarely neecded
Fayway .

Fines are collected by the University Accodnts Depart-
iner o, but the library calculates aﬁounts. Non-C.S.U. patrons
arc notified of fines by typed invoice. Student fines are
debited against the students' accounts, and the students are
not notified until they receive the regular monthly state-
wments from the Accounts Departmont. All students have an
accourt with the University, into which course fces, library
fines, etc. are paid. Studenis did receive typed bills
before the automated system was introduced. Illegible hand-
writing by the patron is frequently a problem when processing
of fines, overdues, and recalls, when tnhe patron's name,
social security nuab~r, anu address or telcephone number arc
taken from the McbBee card.

The only statlstics recorded are counts of loans to cach

type of borrower.

hutomated system

Loan transactions arve recorded by placing o preachoed

[ ]
£0 column book card and the horrover's plant oo Dobis car !
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(pinched with his nine digit social security number) into
the C-Dek @erminal. For borrowers without {.b.s, including
non-C.S$.U. borrowers, the social socuricy rumber can be
Keyed into the terminal. Keys for loan pericd and borrower |
type are also pressed, and the transcactinsn 1s recorded.

For discharging, only the book card is requ?red. The circ-
ulation file is stored on magnetis tape anda can be accessed

by transaction number (a tecn digit number gencrated by the

‘computer at the time the record is crceated), call number,

horro.: ° number, date due, and by hold or renew status.
The file is updated daily and printad cnt in call number
order as theﬁbaily Ackivity Report (D.A.R.)

The computer generates fines and overcue notices twice
weckly, and reminder notices to faculty and others with
quarter charges before the eund of each quartcr. These notices
bear the borrower name and address, which are obtained by
matching the borrower type and soCiut security numhe? agalinst
the appropriate magnetic tapc name and address file. Errors
in keying in borrower type and numbcr cavse non-matches for
5 p2rcent c¢f the notices. Names and addresscs f{or these
unmatched social securicy numbers then have to he scearched
for manually.

The zomputer calculates fﬁncs, but about 40 percent are
recalculated manually bzcause of a ﬁhungc in poalicy sinc:
the programs were written (reduced fins 1 f two or mope
items per verson weve overduw: al the same i) o Student
finvs ar . avtematically debited against their accovetn, though

any correetions have to he manually rocorpdod an Toad ety
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(data coding forms) and sent to the Accounts Department.
Non-C.5.U. fines ave notified by typed invoice.

Holds are keyod.én on the terminal, causing the word
"hold" tb appear on the D.A.R. beside the reluvant record,
which should prevent renewal of the locan. Apart fron this,
holds are taken care of nanually. The hold 51ip is placed
on a hardboard block (hold "duhmy") and interfiled with the
books on the return shelves at the loan desk, vhere it
should be matched with the book on its rectu.n. anevér, some
hooks do slip through, so that a weekly check of hold slips
against a computer printed list gf holds (the stcm list) is
required. If the buok on hold is one that caﬁ he recalled,

(normal two week loans cannot be), the computer aucomatically
changes the duc datc; The borrow=zr is still infbrmed manually

by telephone or post card, rather than by a4 ccmputer gencr-

ated notice, as“this can be done the same day as the hold is !
placed. For rccalls on the automated system, the borrower's :
name aﬁd address have to be looked up by socia) sccurity

number in printouts of the registration files. Errors in

keying in cuuse the same problems as with the fires notices,

The computer produces daily, monthly, guart )y, and
annual statistical summaries of each Fvpe of tronsaction,

v

in total, by ecach | srrower cat SOrY, and by time of doy,
Reports can also be nroduccd, on domand, of The baong cuat o

a varticular borrower or otation (Coge bivooy, Tona), o

of "boonrs In demand™, that JL Lo whidioh Boever o]t
mOFe thiu o qiven nunbior of  Cirees oo e i L, A bty e
fidte o ol L N S TN RS S TRE I RERTS

The C=Drdt teagminaln are )b v e b Con o e
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ance of all hourly paid cmployees in the library. Thesc
records go onto a separate file and are used to automatically
calculate the hours worked and pay carned at the end of ¢ach

pay period.




APPENDIX I (cont)
FLOW PROCESS CHARTS OF

ACTIVITIES TIMED

Symbols:
() = Operation
[C) = Transportation
[[] = Inspection
[D = belay
\%

= Storage

Units timed are indicated by brackets.
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Library C.5.U of 80
—— e
Sus’ect Charteds Charging - manual Lato _July 1974
Filing - manual
Sm=tol ]St'op

p ' Process Ceseriptioa

9
&
L
g

Go to charge counter.

Pick up McBee card and book/magazine .

OD:DV 3 ICheck McBee card against book spine‘/maqazine.
O DDV |eover. | |
,ODEDV‘ 4 |Check McBee card against I.D. card.
IOK/\DDV 5 |Open book/magazine to inside cover,
ODDDV 5a |Glue in date due slip if missing,
'Os-/ P DV 6 |Select date due gtalnp. '

Or:\/D D\Vl 7 {Stamp book and McBee card,

E A

ODDDV 8 |Replace date due stamp in holder.

‘ )%DDV 9 fland book to patron. Tell patron duc date.
") \)._]1)\7]10 ltnitial Mepee card.

OO DDV(II Place McBee card in cardboard box'.

WOL},} DDV§12 deeaVQ desk,

O> 1DV
ODWDVQ FILING - MANUAL
OL> 1DV

) - .- '
()L/l—-}t)v; 1 | Pick batch of cards from box.

{/-\’DDV% ? )} Move to presorter.

———

o > o—

[ -y 1 — )‘
*{)Ib L] D\/‘I 3 | Drop cards into anpropriate slots,
“:){\>L:]D\7§ 4 | Open drowers of presorter.

T . ¢ e—

. g d _ ‘
J‘\/'DIJ\/I 5 Remove cards from pbrosovier, arranging contonts

— smnaar

Ci / 1[\\/‘ at riqht angles to contenta of proviousn slot .,

e B 8 0.} i

S . s—— ey il - -

()L /! ‘ L ]\7‘ (_f_l ase dravers,

h———o-n Al A e Pl el bt e a8, i ) e Sk ey W B W W S v A e g w e L e L LR RN W WPV VA N e .
TSR I N S B T :
| /".""LJ{J\V’ 2 O 1 Carry otuach of cards ond Ciling Yos to tat e,

O St | BT B Ay, W W, = o iy N ey = e B B PSSR ol Bt W WD Bk 2 s B et VR, DD D . AE P Pl ettt s BB

i | (I'iling box containg card punch).
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Lurery C.S5.0. ol 81
o, Subjoct Charteds Filing - manual Dato .
Ej Discharging - manual
o y
é‘? Synbol s;fp Procoss Description
§ ﬁOODDv 7 _jArrange contents of each slot.and whole "pull"
5‘5‘ ODDDV into call number order.
:ODU DV 8 'Count number of faculty, student, and "other"
OD[-J D\7 loans made. Write oﬁ slip of paper.
'OOTJ DV_ 9 |Punch cards for proper due dates - book,
O[:> L] DV periodical, quarter, I.L.L., bindery, or specia:
ODDDV 10 |Place cards and punch in filing box.
.'~>DD\7 11 {Go to supervisox.;'s desk.
gl)ﬁf)v 12 |Write counts and total on '‘circulation count"
QDDDvr slip. Initial.
O IDV] 13 |Return to table.
ODQDV‘ 14 |Pick up filing box.
L_OC’DDV 15 | Take it to manual discharging table.
r‘C’ﬁ>[—jD\7 16 | Interfile cards into main circulation file.
O >LiDV
"C)QDDV DISCHARGING - HMANUAL
oDy
H:—O(:\/DD\75 1 | Pick books from roturn kin.
\:)er D'\‘/i___g_‘ sort for discharugce static.~ 1 and 2 (mar-.al)
£)£:> 1] DV; and 3 (autom ted).

I Dv\7~t 3

O [0V

54

\

Carrv in katches to discharage bhings.

'ick booli/magazine {rom bin.

OCTIDV] s

Solect miitohiing MebPeo card and romoeve fron

'QiI> TN
o

]

W A et A &M B S e S M i e s, M N al Rnl.  Brti S Wit S oo « i oot

file.
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Library c.s.u of L
[ 1 h: i _—

Subject Charted: Discharging - manual . Date -

Shelving - manual and_automated '
Step
Symbol p Procesa Description
. .
C)E:>rjljt7 7 | Inspect McBee card for hold (orange tag)

O>0DV

7alPlace book: with McBee card inside on hold

!C)[:>[j[)‘7 table. |

C)E3>Z3()Y7 8 |Inspect MéBee card for overdue.
C)E:>[jl)‘7h_8a Write return date ang initials on overdue
O’:> D D\7 McBee card.

()E:>[][)Y7;8b Stamp "csu" beside due date on overdue MéBee
_O[:> ] DV ‘card.

C)[:)[:][)V7; 8c|Place overdue McBee card on box for overdues.
C)C:>[][)‘7 9 |Stamp "CSU" over due date on McBee carg B
()E:>[][)Y7 10 |Place McBee card in normal discharge box.
zjr\}['][jv -11 Place book on book truck,

O> 0DV

o> DDV! SHELVING - MANUAL AND AUTOMATED - on to
lC)E:>[][)K7; .sorting shelves

o> DV

f;ZF:>[:][)§7‘ 1 |Move book truck_fo sorfing shelves.,
r.’:)KT>DDV7 2 [Pick up handful of books.

Oﬁ> 0 D\/s 3_linspect call numkter on first boo:

QL) DV 4 |vove to correct shelf.

O>CIDVE 5 [place book on anale

* "?»FD\“/" bapoat 3 to s .

L.)\»/’ 6 |Return to boolk t:“llg‘}i. —

Ol/t DM | om0 6 wnsit ) bout v on 10
|\ S>T PV’ / baolis on each chilf into ooy

L, Or t‘

L -
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Library C.S.U. of 8:
Subjact Charteds Shelving - manual/automateqd Date _
Renews - manual

. Stop

Process Dcucription

O IDV shelf.

LQDD[)V 8 | Check books against holg dummies on each

()E:>[]l)§7 8a| Place book and dummy on hold desk..(N.B., Step

OK\)DD\7 8 and 8a are unnece'ssary in Completely manual

ODD DV System) .

O> 9DV

0> v

RENEWS - MANUAL

FO[>DDV’ Go to loans desk.

*DSDDV‘ 2 |Take item from patron.

HFOQDDV 3 |Go to manual circulation file.

v

,)QE}DV 4 |Select matching
e

Mche card frem file. Inspect

‘OQDD\‘] for holds.

(N.B

O ODYI  |renewen |

. book on hold . cannot be

I

-&E E] D\7' Return to loan desk with hook

and McBeo card,

ﬁ

S

X )QDD j 6 |Stamp new due date on book and ’IcBee card.

:> .}DVS 7 |Check patron's 1,p,

card aqgains

t McBee card .

\__;DD DV‘ 8 |Pass book to patron.

OQUDV{ 9 |Inspect oridginal due date on McBee card to see

]

OD[] ~\7; if overdue.

l

O M‘ D\/! 9allnspect borrower st

atus on FicBee card to gee

b

/]
s
§
{
z

IUL\}I JD\/‘ if student.

i —

LC;'J\ L_j[)\/ Ib |5tick orange

tag on student ov

erdun MeBe o '

lOl:> D'\,/i N—and write

"ove rdue when renes on bacl:,
)[J\> F D\_/" 10 JInitial anq dat o e card hogide peey dage
-M- - - — YT R WP it By Rt dh e, . S

\J ,C\E:\ LJ date.

=
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Library C.S.u. Y __....__?_"
.“,_, .
o Subjoct Chartedy Renews - manual —_ Date
7 Hold/recalls - manual
P{. o oy
N
. S
::: Symbol ;ep : Process Description
*\ - ea—
() .
&4)4 ODDDV 11 |Repair edge-notched hole in McBee.
ODDD\/ 12 |Place McBee card in cardboard box.

OI>IIDVY

D[:>DD\_7_ HOLD/RECALLS - M}\:NUAL

O>[DV
>EODV] 1| gy o counter.

O DV 2| rake cars number of book or periodical name

OQDDV and volume etc. from patron.

O£>DDV 3] Go to manual circulation file,

;_l

OD[] DV 1| Search for corresponding tMc3ee card in file.

;OQ:.J DV 4q_If not there in:f_orm patroLbooV not checked
OOV | oue. ] -

Oe> DDV 5 | Take McBee card to counter. Ask patron to
o> LDV £i11 -in.

OQDDV 6 | Wait while batron writes his name ang phone
ODDDV number/adress on back of McBee carg.
C’DD D\7 7| Stick orandge tag to McBeo.

Ol:)r D‘?; 8 | Inspect McHee card to see if item can be

L

ODD DV! | recalled., (N.B.: Quarter charges, and poriod-

Of:\/lj D\7§ icals on 2 yeel charges can be recalled) . |

HOQLJ Dv‘ Ea For recall write call number and detaile P on.
'\/m slip of paner, . _

| -
-LC3k/’[f[)\7f 8cl Place Acr«r card on e r‘nﬂl

O S e ittt et R % e en o A etrmn S b AL .---w—.o——-—

i [ 2o j
Lo
,C"'.A-' DDV Edl Go to Manual Ciyealation tilo,

T s ot s g A s et V. — LA .

i

'LOL"" .)Dv’ 8 Go to recall dr
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C.S.U. of 85
Subjoct Charted: Hold/recalls - manual Date ———
Recalls - manual —
Synbol S?"P Procesa Deperiptica

()E:>Eijf)‘7 8ej File paper slip in call.number order.
if)C:>£J[)‘7 9 | Replace McBee card in manual Circulation file.
O>LIDV|

OL:>DD\7 RECALLS - MANU}\L

O>NV

ODUDV 1 | Take McBee card from spindle. -
C)E:>Ijl)‘7 2 | Inspect McBee card for borrower's nhone
C)[:>[j[)‘7 number to see if present and leqible.
’C)E:>F][)Y7 2a) Inspect McBee card for borrower status,
‘E?C:>[j[)i7 2b| Look up vhone numbnr in appropriate dirobtory,
OQDDV by name.
ﬁC>f:>[j})<;1 2c|If no phone number, write recall card{_and
C)K>’[][)Y7 address to borrower. Go to step 5. (N.B.:
C)K>’[j[)‘7! address is on McRce card, or if illegible can
()[:>£][)‘7, be found froh dircctory). .
L()E:>[j[)‘7 3 |Phone borrower.

C)[:)[][)V7. JalIf no.rcply, repeat steo 3 later or qo to 3b.,
PC}[:>[:]()‘7 Sb|If still no'revnly write recall card and .
C)E:>[][}Y7 address to borrower. .
SIOINIP\VARE Taqform hrrrower of hold and new due date on
O>STIDY!  |iven. _
:C,)!i\/ L] DV; > _|ncord dace and new due date on Sebes cad.
O TIDV 6 [rapair cdqe noteh and vancl Lo F1 on neew

LOI> 7 D

™ — -— -~ —~ 3 S B L ot ol o —

duc date, Oran-o {

ot o not alyeonty denee,

S LY e ot s mt—— 1 4 L% ns b e S e ., Ay

Mecovd 'rhione call o or o card i lewg Lo,

L0 TIDV

|1
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Livrary C.S5.U. of ____~£f
Sudject Cnasted: Recalls - manual Cate
Holds ~ notifvinag patron - manual and auto.
. ' g b
IStep ‘
Symbol it Procesa Description
r .
()‘:>[:][)§7 8 | Replace McBee card in circulation file.
ODDDV Discard paver slip.
CDE:>tj[)\/ d IPlace recall cards in mail box. (i.e. box at

Q> [PV

the loan desk for outgoing mail).

o>nv

Oi>[DV

HOLDS - NOTIFYING PATRON - MANUATL AND

o> DV

AUTOMATED

O>0DV

— ]

+

OOV

1 |Pick up book from desk. Examine hold card or

O>[Dv

slip for phone number.

O

OS> IDV

Look up phone number in directory.

OD>ODV]

2 |Phone patron.

0> LY

3 |Wait for answer.

> Opv|

4 |Inform patron book is on hold.

OS> 0DV

If no reply write card and address to patron.

O>DV

5 |Record date and details on card or slip. -

C >INV

Repeat steps 1 to 5.

Carrv batch of books to_hold sholves,

OO DY

O [ID1

Sort_into alwnhabetical order by patron's nome.

o> 1DV

8 |Place cards in mail Dow.

0> DV

OZ> DV

OVERDUES ~ MANUAI, (TWICE WINHULY)

OS> DV

O G0V

1 1Take cquipment from dravers.

loi=anlnve

L e L RV 1

2 {Carry to manual discharae tabl.o,

P B i, e ..




Library

C.S.U. o? 87

Subject Cnarted:

Overdues - manual

H

Symbol i

Step

Process Descriptioa

Ot>0ONDV| 5

Go to calendar.

O>DVL 4

Get dates and numbers to be necedled and

Or>1DV

punched that dav.

Ot> D] s

!
, .
Return to discharge table and sit down.

lo>0Dv!

Remove smalﬁ stack of McBee cards (in call

o> DV

number sequénce) and pass needle through

Or> [ 1DV

o> OOV

apprOpriate‘hole. Shak.e so that overdues drop

out.

o> 10v|

Sort the dropé into 1lst and 2nd overdues and

OC>[DV

place cards face down in call number sequence.

OC>1JDVH 8

Or> 1DV

Repeat steps 6 to 8 until all cards in lst

o> DV

two trays have heen needled.

O

1O [V

3

Move to other discharqé table.

o> 0DV

Repeat stebs 6 to 8 until all cards in 2nd

O>{1DV

two trays have been necedled.

o> 11DV] 10

Check thrdugh drops.

OS> DVin

ilend and refile any errors.

(OO0 DV

J

yake 2nd overdues to the sccretary and return.

102> 15 DVi13

-—

Go through stamning day's date on back of

o> (1 DV|

1st overdue McBee caras.

 o—
O

OL>

IO 1DV 16

S EW[)Y7514 Go through overdues punching to fall again in
)\7! two weeks.
() )L]DV‘IJ Put away cquipment - neoedle, Lray, stamp, punch,
Carry ovoerdues down Lo Neorox rcon.

(o— —eass Y Bt P A BERLDE A DI WA & PP LS b S caAS SR

| |

Replace remaining stack of McBee cards in tray.
Y

- .
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Library

Subject Charted:

Bhoat —_—
C.S.U. " of 88
Ovardues - manyal Dato

—————gy
S ————

b+

Symbol S;ap Process Deccription

C)E:>[][)K7 17 | Fill out Xerox applicafion;

C)£:>[j[)§7 18 1 Return to(I;an desk. (N.B.: if there are few
C)[:>[j{)<7 overdues, :%st 18 and 20 are omitied).
_LODDD\“/ 19 I)(erox attendant cop.ies overdues eight at a
C)[:>[][)<7 time, keéping in call number order.
()[:>[][)‘7 20 | Pick up overdues McBee cards and Xerox copies
ODDDV from Xerox room. |
fC)§:>[]f)<7 21 | Return to loan éesk.
T{)K>'[][T§;‘22 Stamp each copy on each sheet "OVERDUE" (8 per
O>0DV|  |page). '

[C)E:>[][)§7 23 | Check éhd clarify addresses on cecach shect,
o> DV looking up in directory if nédessa;;.

-O[:\) DD'\_/; 24 |Cut up sheet.

OS> O DV 25 |sort copies by first létter of borrower's
O>0ODV surname. |
():ﬁ>[][)‘7_26 Take envelopes and fines lists from counter

O>0Dv

to work table.

OS> IIDY

27

Take each aiphabetic group of copics and sort

o> DV

by borrower. (To bring toucther books checked

o> 0DV

out to one pecrson).

OL>0 pVi

28

Put fines schedules in envelopes,

G2> 00V

29

Fcld cach borrower's overdue notices a 1 place

OO DV

v

in appropriate cnvelope. (Window cnvelore

\y

Q>N

stamped campus or Fort Collins, or plain

oL~ v!

WG B SR S e ® Do h ¢ & P PR, A

white envelope for out of Fort Colling -~ with

- s w A ————-

L aadiad Tod P 1 2 = e T —t—

fines schedule for studonts).
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Iibrary C.S.uU. L of 89
Subjoct Churteds —__ Overdues - rr.lanual Lato :
. 2nd overdues - manual
o S . e —— T ———m—
.'j :3 Symbol 'S};op . Procea:_; Doscription
. ‘-f?: TODDDV 30 | Place envelope in Campu.s, Fort Collins, or
}'“ O.':)DDV out of town pile. g :
s OD[_J Dv Repeat’ steps 29 and 30 for each i:orrower's_

OC)DDV | overdue notices. ‘\"‘.
@f:,\[:] Dv .31 | Fasten each pile of envelopes together with_
: OS> [IDhV a rubber bangd. "
Of:)E]Dv 32 |Take envelopes and place in mail box. 3
-~ O!:)DDV 33 [Put away spare e'nvelopes and eéuipment.
i [ODDDV 34 |Refile overdue McBee cards in Circulation file‘.
' OS> [ODV o ' '
oc>[pv 2ND OVERDUES - ‘MANUAL =~ = .- |
[00 an " 1 |Take 2nd 0veréués (frém neédliﬂgl"and scarch
[ — OD ] DV stacks for them. ' | | |
[ODDDV 2 |Check against "no box" \for 'retllxrned mInual
ODDDV 0oks for which l.th'ere‘is no McBee card 1n |
‘ ODD DV e circulation file). .‘ | '
_OD[’JDV. 3 |Check against Daily Actint’y Report. '(N.'B'.': |
ODD Dv étep 3 does not ‘occir in pu’rély manual ‘systéln_i):.
. O()DDV} 4 |Record "scarchéd", and daté on McBee card, .
o0 DV? Sep';arate faculty, ' ' '
ODDDY/Q 5 [Phone faculty members; give message. Go to 10. |
o DV! salif no dnswer, repeat, or go to step 6.
LQDDDV? 6 [Type in details fromNMcBoe card onto printed
;OQBDV’ 2nd overdue memos. |

?
=

Full Tt Provided by ERIC.
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Livrary CiS.U, of
- . y -
Subjoct Chartedf 2nd overdues manual Date .
Fines - manual
RS, Rty > o ]

Synbol S;f”

Process Doseription

QI>ONV] ,

Xerox memos. Place copy in box to he filed.

[o>onv]

Type_envelopes from McBee Cards,

O>rIDv

(Check -

address if necessary) .

(o> CiDv|

Place memos in envelopes.

—

OO DV 10

Record "hold" on back of McBees. .Fix edge

o> DV

notches. Orange tag.

e |

Q> [IDV] 11

Repunch.

O TIDV 12

o

Refile in circulation file.

O> 1DV 13

Take envelopes to mail box.

Oo>0Opv

OS>0Opv)

FINES - MaNuAr :

o> 1DV|

OS> Opv)

Take discharged overdue McBee cards fron

Y

discharge terminal to éécretary's table.

loo>npvi ,

Sort overdue McBee cards by borrower name

O>DV|

into alphabetiser. Discard any faculty,

O>O DV

staff, GTA and GRA cards.

o> 0NV

(Steps 1 and 2 are daily} the rest weekly) .

Jo>1pwi

Go through putting into alphabetical order

O 51 DV

and stapling together all cards for the same

O>TIpvi

person.

OS> 0DV 4

Open computer notice Printout to list of fines.

OS> IOV 5

Go through Cchecking McBee cards against

o> 5DV

printout looking for matching transacticns.

Deal with matches with automated fines,.

GE> TPV sa
!

€

v

Y Y
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Library C.S5.uU. o? 91
Subjoct Charted; Fines - manual | Dato .
ﬁ“
Step .
Symbol M Proceuss Description

lo>Onv

' Steps 4 and s are unnécessary for a com-

oS>nOnv

Pletely manual system.

O>IDV| &

Examine due date on McBee card(s) Eo see if

ol duhiv;

ready for fining., If recent, replace in

o>pv

alphabetiser. (I» case more books on the

o> 1DV

| Same transaction ccme in).,

>ODv|

Calculaté fine using fine calculator..

Qo>ODV|

Prorate or add any ‘additional fines for the

O>HDV

Same person. Récord total on top. McBee card.

.@DDDV 9

|

Place McBee(s) in student or non-csy pilé.

oc>0Opv

OI>Lpv

Repeat stens 6 to 9 for all overdue McBees.

O LDV

STUDENT FINES

OS> [bv

O> DV 14

Record student Social Secufitz Number and

O>[DV

o>Onw

HO>TODY| 4,

Place McBee card(s) in box ' for filing.

o> pvy

Repeat steps 10 angd 11 for all student fines.

O ODVY 1,

Total all fires on load sheets, and record

OS>0pv|

-~ —

load sheet number and date in log.

O> DV 13

QO ODV 14

Go to Xerox room.

Xerox load sheets.

O:> 0G0V 1

Return to loan drsk.

ooy &

Put Xerox copies in folder.

Q> DDYJ 16




ERIC

OS> DV

Bhéot

SRt

Library c.8.U, of _ _ _.!
Subject Charted: Fines -lnandal Pate .

R ———— ‘—M

l
Symbol S;Pp

Process Doscriptioa

CONV| 1,

Mail load sheet originals to Student Account

o>0Dv

Department.

>L1DV

NON-C.S.U. FINES

o>0Onv

O2> DV 13

Go to recalls desk.

O>ODV| 19

Take non-C.S.U. name and address file to

o>0ODpv

Secretary's desk.

-}

O> 1DV 20

Oo>[ODV

Check McBee'cards by Social Security Number

to ensure non-faculty. (Visiting faculty.are

oc>pv

jnot fined).

10> DV 200

Correct adresses on McBees if illegible.

OS> LDV 21

Take invoices from drawer.

O ODV 22

Type details onto invoice from McBee card.

OS> DV 23

Tear out carbon sheets from 4-part invoice,

OS>0DV|

and discard.

OC>O DV 24

Place top copy in window envelope (sometimes

o> Onv!

with fines list),

OC>[DVi2s

Fold pink copy and staple to McRee card(s).

OS> IDVi

Place in box for filing.

O] DV126

) -

Place other two copies in a pile to be sent

o> DV

to accountants.

O>0HVi

Pcpeat steps 22 to 26 until all finee are

Q> G0V

dealt withL

[OS>11DViny

|

Sort envelopes into Fort Collins and out of

town. : 0,
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Library

C.

S.U. ) ‘

Subject Charteds

Fines - manual

————

Synbol S;:p Procass Deccription

O>ONV| 28 |Fasten each together with rubber band.
ODDDV 29 |Take to mail box.

()E:>[J[)§7 At infrequent inﬁerVals: -
{QDDDV 30 |Take McBee cards from filing box and pre-sort
ODD DV into card sorter.

OE}D D\7 _31 Go to cupboards under counter and take out N
O oIRINV files of fines. |

O> DV ]32 |rake to work table. -

OO DWV]33 |interfile McBee cards-with other fines.
()C:>[j[)§7'34 Return file trays to cupboard.

O ODV ~
o>0DY|

O LDV

OS> bV

O>[1DV

O>0DV

oDV

o> O Nv!

oleduhving

O> DV

Q>0 D™

O> DV

OS> 0DV

Q> O DV B -
o> [0V B o

T ~
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SubJoct Cuurted: Charging. -.aytomated Dato - . .
Discharging - automated
o Step '
Syrbol . Proceso Drocription

.

oD ONv

To _charge counter.

oLV

Pick up book.

OQD>TIDV|

. 1Open book.

Remove book card.

|lo2> Dy

Check bookiéé;a a&ainst book.

LODD DV

—

Insert bopk card in C-Dek.

O [1DV |

Pick up patron I.D. card.

o> 0DV

Insert I.D. in C-Dek.

oS> 0DY

Keypunch patron I.D. in C-Dek.

0>0Dv

Keypunch borrower type and loan period, etc.

O>ODV

Press record bar.

10> DV

Check for green light on C-Dek.

[O> 0DV 10

Return book card to book pocket.

0> DV

Glue in date due slip if necessary.

OS> 1DV

Select date due stamp.

OC)DDV@IZ

Stamp daie in book.

oc>0DV

(N.B.: Steps 2 to 5 and 8 to 12 are reocated

O DV

if patron has more than one book.)

OSONY

Remove I.D.'from C-Dnl:. }

oS ODY

Pass book (s) and I.D. to patron.

o> DV

o> 0 PV

DISCHARCING - AUTOMATED

OZ> 1DV

[

(OO

Pigk boghea frem Loturn bin,

OO0V,

LO>TIDVY

Ty - Ny
N t- ‘

~Adlonatodadischange  naiat s,

CIRk.ahatd to i scicgonin




SEEEENC - s
' | Library C.S.u. d Bn::t 95
Subject Charted: _ Discharqging - automated Lato :
\f}' J | Renews ~ automated
e . — mnme
Symbol S;fp Process Dcocription
FODDDV 4 | Pick book from bin. e
L@DDDV S5 Remove book card from book. |
OD:’ Dv 6 Inspect book card and book spine t.o ensure
OQQD&? book card is correc't. “ -
ODFJ DY__? Insert book card in C-Dek. Press record bar.
QDDDV 8 Replace card in book pocket. |
ODDDV 9 Stamp "C.S.U.* over due date.
LODDDV 10 | Place book on bc.aok truck.
OS>NHV
QDDDV SHELVING - AS MANUAL
O>OIDV -
Or> 1DV RENEWS - AUTOMATED
o> 0DV |
WE)DDDV 1 To charge counter.
aEODDDv 2, Pick up bco};.
lo>ODw 3 | Take book to DAR. .
OE\D DV 4 Find re;ord of transaction.
o>l D‘-Zi 5 | Check for any holds. '
OODth 2a L If thare is a 'hold, inform vatron he cannot
ODDDV; renew item.,
OO0V 6 |yrite "renew” and initia’s on DAR.
.O£>DD\7§_ 7 | Return to C-Dek. _
FODDDV 8 Insert bO(;T-: card. Press rencw and loan period
Q> LDV keys and record bar.
”Ob Y 9 Pnnlagg;l;»:;g_mdwﬂ:u —
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cacot
Libvrary C.S.U. of 96
Subjoc_.tACharteds “Reneows - au_@me.ztnd Date :
: Holds - automated
. I ]
~ Symbol -S;OP Proceus Dssecription
OODDV 10 Stamp new due date.
C)E:>[][)‘7 11 Hand book ‘to patron.
Q>I1DV|.
. m—— — . —— —— b~
Oc>[0DWv _H( .DS_-AUTOMATED
oo Inlnv; |
ObDDv 1 To counter.
| ODDDV 2 Take call no. from patron.
O >0DV1) 53 | ro par.
ODDDV 4 Verify that if;.em is on loan.
O>[ODV| Take hold slip to patron.

0> 0DV

' 6 Wait while patron fills out holad slj.p.f
ODDDV' 7 Check details on slip and aécépt hold.

O DDV! 8 | To DAR.

ODDDVQ 9 Write "hold" and ini}:i'enls beside record on ‘DAP

O>101DbV,,

InSpe'ct record to see if item can be recalled.

O>[ODVY,

Record tranSaction no. from DAR onto slip.

For recalls also record borrower no. and

o> Opvy

oCc-Onvy,,

status and ‘c-iate item was dheckcd out,

Kev ir hold on C-Drk.

LO"-:) D D\-/;l 3

Write "O.T.", date and initials on hold slio.

'Dl:) D Dv 513;\

For recalls, write call no., "hold", date

> ODVIL-

O> OV

and initials on slip of panoer.

O::’ D DV ;131,

take hold slir and place on recall soindle.

L8 !

Gc to shelf whore hold dummies are kent,

Place hold slip or peper slip in dummy.

Y




EKC

Aruitoxt provided by Eic:

Iidrary

Sheet

Subjsct Churte

Symbol

'Stop

PR —
Cc en of 97
di _ Holds - automated ' Dats .
HolAds -~ Adtonated. Weekly check.
S R, S e

M

' Process Doocription

Ot>0OnNv

OS>0ODw

17

Q> DV

O [IDY

L Take hold dummy to sorting shelves.

Pl

ace _on apoporopriate shelf.

Interfile with books.

1o>0nv

HOLDS -WEEKLY CHECK

o> 1DV

O>0ODV

1 'akeﬁwmg_wlq) to
ODDDV sorting shelves.
C)E:>[][)§7 2 | Remove hold dummy from shelf ( in call no.
o 0DV order).
()E:>£J[)‘7 3 | Check against stop list to ensurc hold is on
Or> D DV record. ‘ 7‘
OD E]DV__3ai If not keep hold and éo to 2.
UDDDV 4 JCheck list to see if item is overdue.
Q> 0DV dal I1f so, place hold slip on recall desk.
C)E:>[J[)‘7 4b] Put note with details'in cdummy.
NCDC:>[][)Y7_ 5 J Return.dumny to shelf.
C)E:>[j[)‘7. Repeat steps 2 to 5 for all holds.
()t:>[]()<75 6 | Return stoo list to counter.
()E:>{3(?‘7f 7 | Take holds from 3a and check. on DAR.
ODD Dﬂ7j 8 | Sear ekcy or discard ;35 ﬁecossary.
OS>V
ODDDV RECALLS ~ AUTOMATED
OS> DV | _
,g,C:>[]L,Y7 lTakéThold slip from snindle.

- AL I

|

o N I LN




Ltbrery i Shest 5
rar .S.U, - of .
Subject Charteds pocallc - autonatod " Late ___ .
Querduss - automated
Synbol S’;op Process Deocription

N '

C”:>DDV 2 Inspect slip to establish_ borrower status,
ODDDV 3.1 Select aopropriate SSN list.,

ODBDV ' 4 Look up borfower name.,

OOHDV 5 Select appropriate .directory.

-&oom Dv 6 Look Ap_borrower ghoné no.

ODDDV_& If no phone no., take name and address from
ODDDV directory and f111 out recall card Go to 9.
| OD D Dv 7 Phclt___borrower

OOD Dv 7a ’If.no reply repeat step 7 later. !
ODDDV bl If s,;till no renlv go to 6a..

OQD Dv 8. Inform borrowev‘ of hold and new due date.
ODDDV 9 Record recall in log book.

OK}DDV 10 Placehold slip in correspondinc_;: dummy on
OQDDV sorting shelves. Discard paver slip.
OE}DDVII Place rocall -cards in mail box.

0>V i

ODD DvA CVERDUES - AUTOMATED

o200V :

,-ODr] DV! 1 1 Sort computer nrinted notices ‘into 1st
ODDDV; overdues, 2nd overdﬂes and bills, student
o> Dv! fines, and non-C.é.U'. fines.

O‘.*>Dovg 2.l Take Jst _overdue notices to work table.
© O DDV L | g vy cownrer stormae gnotr.

IQFL\’D sz_g ake yindow onvélopqg__nnd cxplanation shects
OODDV; to_work table. o r—
| l - . LI
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Library C.S.U. . of

. . A
Subjoct Charted: Overduns - automated Date

and_gvardues - automatns

T

Synmbol S;°p

* Process Desscriptica

o>Onv|

. : .
Fold notice and explanation sheet and pjlace

o>0ODv

in envelovoe.

Pr
" opy Ay

[OD>LIDV]

Place envelope in pile for Campus; Fort

OD>ODV

Collins, or out of town.

OSODV

o> 1DV

Repeat steps 5 and 6 for all notices.

Fasten each pile of envelopes with rubber band.

Or> 0DV ,

Take envelopes to mail box.

oDV

o> DvV|

2ND OVERDUES - AUTOMATED

O>IDV

o>y,

-

Sort computer notices (as above) .

[io>mpvi,

Sort 2nd notices into call no. order.

lo>npvi ,

Take notices and search stacks for items.

_LODDDV; 4 Record "searched" and ;iatc orn co._"pputer
ODDDV printed g'ggi'ce list. '

—.

—

oOnpY|

a
JC/DDDVI 5 Fold notice and.oblace in window ocnvelooe.

SQrt notices into Campus, Fort Collins etc.

Or>0pvi ,

- e —

Take envelones to mail box.

o> DV

o> LDV

FINES - AUTOMATFD

OS> DV

O>0dVi ,

Rlaze card scrter with Mclioes far fining

O IOV

on _tohln,

Q> LDV

\_gropnir prnes ~ ol
j r Fous e

O OOVY

. ) . . - .
Qnen _comnurer notico list to student finnsg,




Librarcy C.S.U.

M
= | h—-—_]..(.)-gn
subjact Charsed: Fines - automated azo’ ,

f S 3 |
[}

] ~
Synadol ! Procass Da:gderinticza
\)

lot>mnv| . 1. - N

! Check JMcBees against nfintQut for matching
o>ODvd

O iDVI

da ' For recent non-matches. return to sorter.

D!
DDDD\/’ 4b | For older ng -matches. keeo for manual f1n1ng.

1
QDDDV’ 4c FQ; mgtghg . _record the no. of McBees on .'
- ]
O> DV Lint |

ut, and:

Lransactions for each person.

ODDDV!C‘Q if refund is necessary, write "auto" and !

i
ODDDV! date on McBee and place 4n box for filing,

!
ODDDV!C(UJL for surchargesL calculate correct fine, write

O IDV|
oS0 D\7§ ~

' ".71 e
‘JDDD 5 Prorate and correct remaining student fines'

TOD’ ')'7* 3 on printout.

)
w—--s Sr, At ¢ mea a .-’--.-

)
harge on McBee, and place in load sheet !

.box.

._O"‘/ L____._»_‘__"_‘ 6 . Sort computer printed notices (as kefore).
' DO:--__;_’_“ 7 ’Correct student finc notices frdfl_ printout.
N\ \'“‘) .
jCD o ' Stamp "information only".
|
|

‘(Jr>l N D-\""’ 8a

o~ refunds, place notice 1in load shect box.

Os'\ Y

Go to 10.
= \\
1:> 8o ! For others, fold.
,Ok/‘ ~4 '.,'\/ Repcat steps 7 and 8 fo:r all noticus.
B Rep

Place_notices in window envelones,

L Record S04 and amaunt of »-fund on lead

- - —

i

1

l

i

!

1

l

t()£\> A
e {

!

OOV

[ s 7
_'"" - --lJ.--.E.QJ.&L.‘JDd,.CJ‘.&.. lore nQbices.

. S 0o~ -*-1
- / ..
(/“-/ et 1 Ialn "gpo asfor svrchaorging (from dctii) )

' l }
2 i .

shnnt. Pooecat for all refunds,

e €




Librasy C.S.U. , of o
SUbJOCt Caarted: Finoag - éujzomated ~ Data
g t . . |
Symbol {4 Procsas Peacription
3 - .

ODDDV' 12 cont.) and receord SSNg .and amount of

ODJDV’ surcharge on load sheet. ‘ ' '
—

. GD[-J D\7!13 Place McBees 'in box for filing.

o> ipvl,, .. |

- .
@DDUV 15 ITotai all fines_and surcharges on load sheet!

Record load sheet no. and date in loq.

O&UDV 16 |Xerox load sheet. Put copy “n f.lder. I

ODDDV 17 Maii load sheet ?riqinal,s t.o Student Accounté.

_ : 1 |
C)E:>[J[)‘7 NON-C.S.U, FINES :
ODD Dvl 2 en .comoute rinted notice list to non- .

ODDDV Q,S;.U. fines. ' : | '

‘ ' .
ODBDV’ 3 Check non=-C.S.U. fines against McBees for

C)[.>E}Dv3 matching transactions for each person. | :
.2;2““_“_12' 4a ' For recent nor-matches, return to sorter.

OP‘> AN 4b iKeep_older non-matches for manual fining.

OD 1OV 4c | For matches record the no. of McBees on
O£> JL)\/J printout, and: . \ !

ODF Dv «c(i)} if refund is nececsary, write "auto" and

LOD L ‘:‘J‘\‘/ date on McBee and place in bex for filing,
IODU“\‘/ 'Q(_nt for _surcharges, calculate the amount and
[OF\BJD\/’ record on McBee and printout,

g ] )
_.ODL’ D\/ i 5 IProrate remaining non-C.S.U. fines.
oo

"\ r '\ : , , .
O /‘J"v'- 6b_)Sort computer printed notices (as above).

) o

‘-:>' .)V! 7 _{ Take invoices from drawer.

‘

[O[:\/‘ va 8 (Correct notice, clip to invoice and any McBees

| 7! . , . . '
OLV:’ .-J -)\' 1 and wrlte lanlCQ no. on p}gUWOUE_.

——
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Subject Crurceds Fines - automated fato . ’
& |
N —
SN .
$' ’ot‘p ‘ |
<« Symbol i p " Prccaya Daseription '
é\. ODDD\/‘ Repeat step 8 for all pnon-C. S 1. finpg.
Q"I

oS>0V,

‘Check add:gss file to ensure nQn-if‘ﬁc"lt“ ’

OS>TIDV
o> DV

1

_m_wwum

Regeat,forgall,noanLS;u fines,

C>ODY]
0> 10!,

_ Co
11 1 i Llndo ;

Staple any McBees to folded pink copy. Place!

o> [0V

in box for filing. ' i

O>DV ),

. S !
lace other 2 copies in pile to be sent to

o> Dv!

Accountants. | : : |

o> 0V

Repeat steps 11 to 13 for all fines. o

E&JLV>LMQJ\/:14

o> 1Y

Sort envelopes into Fort Collins and out of

town.
PR IRy ?
’)t" L :' o Lﬁ.._.nake.ut;.c.)*mai 1 box.,. - o
TS :
w'_"_K,, R At_infrequent _intervals:=
r“\‘En 3{ ) ) .
‘L e r 16 File pink slips.
|OL\) oV
o> uv
OD ! :J \/

OL’_)FW B -’i

S |

0';\’;

o> [

e QAN
OS> L *‘.,-'\’ :

0> i

Ol: L—4 AJV‘

Q-> MoV

OV

{
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APPENDIX II

DUTIES CARRIED OUT BY LOAN DESK STAFF WHICH ARE EXCLUDED

FROM THE COSTING

Searching for missing items requested by patrons énd
creating records (manual or automated) so that such items
will be ;utomatically flagged if discharged.

Collecting, charging out, and despatching items requested
by faculty at an outlying campus.

Answering general enquiries, lending pencils, answering
telephone queries, etc.

Location assistance, i.e. helping patrons to locate books
by means of the call number. (Usually just directing
them to the right part of the library.)

Monitoring the exit during monitors' breaks.

Taking applications for special borrowing privileges,
lockers, study carrels, and for registering non-C.S.U.
borrowers;

Helping with the record, tape, and microfilm collection.
Shelving books in the stacks during slack periéds.

N.B. Shelving books in the stacks is not Bormaliy a duty
of loan cesk staff and was excluded from this study.
Operating the telephoné'switchboard in the evenings and

at weekends.
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APPENDIX III (cont)
UNPRODUCTIVE TIME
Julx
Results of work sampling (20 reading%): .

t of productive time = 72.5% %5% (at 95% cqnfidencé)

i.e. unproductive time = 27.5% O0f total time

August 1973- July 1974

Thif figure was considered to be too high for the’whole
year. Therefore the total hours worked in boﬁh July and the
full year were calaulated. Actual figures are given for July
and for student employees for the year. The Civil Service
hours for the year were calculated on the same basis as those
in Appendix V. Records were kept during July of the time spent
on activities peculiar £o the surner, bccausé cf the low circ-
ulation work lqQad then. The total time spent on these
activities was subtracted from the hours worked in July, to
give the hours spent on loan desk work. The figures exclude
the sﬁpervispr's time.L | |

| July Aug.-July
Total loan desk hours: 1210 17,950

The total time spent on the basic circulation‘activities
-(those activities which were timed - see Appendii Is, was
calculated from the unit times and frequencies of the
activities. Unproductive hours for July were calculated as
27.5% of tﬂé total. Time spent on other work in July wsé

established by difference. (Appendix II lists the 'other!

activities.)
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‘ July ' Year 114
Circulation 438.5 hrs = 36.3% .6,903u9 hrs = 38.46%
.Other 438.7 " = 36.3%

Unproductive 332.3 " = 27.5%
Total loan

desk hours 1,210 " 17,950 "
Circulation= 17,069 271,7Y0

- The assumption was made that the time spent on 'other!
work would vary in direct proportion to the level of circ-

ulation. This seems reasonable, since most of the activities

do vary directly with the use of the library} and time spent
on activities unique, for loan desk ‘staff, to the summer

(shelving and shelf reading) has already been excluded.
[} . L

Making this assumption, it was possible to estimate
‘other' as 6,983 hours. or 38.9%. for the }ear. This lzaves
22.6% for unproductive time for the year.

The unproductiva time was spread over al: other activities

R Y
by multiplying the unit time for each by an unrpoductive

time factor (UPTF), to give the total unit time, including

the unproductive allowance.
22.6
UPTF =1 + 77.4

UPTF = 1.29
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Appendix IV, Table 1: Footnotes

1. Estimate based on two counts of hold slips and McBees with

holds.l A 10:1 ratio for auto:manual was. found both

r

both ti&gs.

2. Estimate based on the assumption that manual 2nd overdues

™\ wilk.be the same percent of the fotal 2nd overdues as 1st
manual overdues are of the total 1lst overdues.

3. Estimate based on counting the number of students charged
on load sheets for July, multiplying by the number of items
per person, and then-adding l11¢ for non-C.S.U. fin?s (11%
is the proportion of non-C.S.U. auto fines in July)ﬁ

4. Estimate based on counts during dwo days in July.
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k
%

Appendix IV, Table 2: Footnotes

l. Estimated on the assumption that the percentage in each
i category would be the same as in July.
t 2. Estimated on the assumption that the frequency per 1,000
i charges would be the same as on the automated system in
' July.
r
o . 3. Assumes the same frequency per 1,000 charges as in July. _
f | 4. 15% of these are dealt with on the automated system, hence
E the figure is given as 160.14 in the tables of cost
; calculations for the present manual component.
i
v Y
;‘ [
&
¥

[ S
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APPENDIX IV (cont)

Other statistics used in calculating times, labour costs,'

and material costs.

46 1st overdues (items) The average for July when the timings

per needling were taken.

1,62 items fined or Average from a sample of automated
overdue per person billing runs from throughout the year.
per billing run or Assumed to be the same ratio for 1lst. ’
per needling and 2nd overdue notices, and for manual

. fines and 1lst and 2nd overdues. (ihe,
average from two needlings in July
was 1.56 lst overdues per person,
which was considered close enough

to justify the assumption).

35.7 items fined'per The average fbr July when the timings
page of printout of were taken.
billing run ‘

27.9% of manual loans From manual circulation statistics

to faculty . for year.

22.95% of all loans to From combined manual and auto

faculty , statistics for year.
‘] 11% of fines (items) From July billing runs. Assumed to be
'a to non-C.S.U. in July the same percentage on manual.

8% of fines (items) The average from the auto statistics

to non-C.S5.U. for year for the year. Assumed to be the same
percentage of persons fined. (There
was no significant difference in the
number of items fined per person
between students and non-C.S.U.)
Assumed to be the same on the
manual system. '

23% of 1lst overdues Average from auto statistics for
to faculty year. Assumed to be the same for
manual system.

R SN |

= 34% of 2nd overducs Ditto.

4 to faculty

T 75% of faculty phone Secretary's‘estimate. (50% reached on
3 calls unsuccessiul on 1st phcne call, 25% on 2nd, and 25%

2nd overaues on rd).
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APPENDIX IV (cont)

Other statistics used (cont)

55% of recalls and hold Based on sample counts from the log

notifications by post- of recalls. Assumed to be the same-
card for holds.

15% of manual fines Estimate based on counting the number
dealt with on automated of matches recorded on the July

system , billing run printouts.

40% of automated stud- Average of figures from sample '

ent fines adjusted and billing runs from whole year.
put on load sheet :
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APPENDIX V

SALARIES
Administrative assistants
Working days per year:.52 X 5 = 260.0 days per year
Holidays o | | 11.0 = =
Vacation | 15.0 - "
Sick leave 15.0 - "
Funeral leave . 1.25- "

217.75

' (i.e. 1742.0
Coffeec breaks (half hour per day) = 108.87~-

hours per year)

Mean hourly wage = 9263.06

hours
Time on duty =-=-———cmcmmmme = 1633.13 hours per year
Mean salary | = $8383 per year
PERA (pénsion: - 9.5%) 796.38 + "
Insurance | 22,18 + "
Free courses worth: . : 61.50 + "
(Av. half quarter per year at $123/qtr)
'Mean salary with fringe benefits = $9263.06 per year

$5.67 per hour on duty

1633.13

n

$0.094 per minute .on duty

Mean hourly wages per hour on duty,

Calculated in same way: -

Secretary ' $5.36 =

Xerox operator: $4.27 = $0.071
Book preparation $4.86 = $0.081
Keypunch supervisor $4.48 = $0.075

$0.089 per minute
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APPENDIX V (cont)

+  SALARIES '
Clerical'assistants \\\\\
Working days per year: 52 x 5 = 260.00 days per year
Holidays A ‘ 11.00 - "
Vacation ’ 12.60 - "
Sick leave 15.00 - "
Funeral leave | 1.25 - "

220.15 days per year -
(i.e. 1,761.2 hours per year) i
i

Coffee breaks (half hour pér day) 110.1 hours per year

Actual working time - - - = - - - - 1,651.1 hours per year !

"

Mean clerical assistant salary $5,598.00 per year -

P:E.R.A. (retirement) at 9.5% 531.81 + "

Insurance 22.18 + "
Free courses worth: ‘ 61.50 + "

(Average % qtr/yr at $123/qtr)

L Mean salary and fringe benefits = $6,213.49 per year
Mean hourly wage = 5%%%%;%2 = §$3.76 per hour on duty

= $0.063 per minute

LR K P

Work-study and hourly staff

Per hour worked = 1.00 hours !
Coffec brecaks (% hour in four hours) 0.06 hours

Time on duty (hrs) = 0.Y4 hours
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APPENDIX V (cont)

Work-study and hourly staff (cont)

Mean hourly wage'

$2.26 per hour

$2.26
: 0.94 Per hour on duty

‘Mean hourly wage - - - - - ‘- = = = = 82.40 per hour on duty

$0.04 per minute

2 |

$2.60 per hour on duty

Similarly, hourly keypunch operator

E = $0.043 per minute
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l; APPENDIX V {cont)
SALARIES
l- Faculty (whole University)
P _ .
Working days per year: 52 x 5 = 260.00 days per year

¥ Holidays 11.00 - "
K Vaégtion 24.60 - "
] Sick leave 15.00 - "

Funeral leave - 1.25 - "

-

4 : 208.75 days per year

e

(i.e. 1670 hours per year)

. Coffee,breaks (half hour per day) 104.37 -
J Actual working time ==--=-c--eo-—- = 1565.63 hours per year
.I Mean Sﬁlary \ = §$18,957.00 per yeaf
- PERA (10.5%) 1,990.48 + "

ﬁﬂj Insurance 23.40 + "
flv Disability insurance : 6.18 + "

Free courses worths | 61.50 + "

“‘I Mean salary with fringe benefits = $21,038.56 ‘per year
'} Mean hourly wage = $21,038.56 = $13.44 per hour
a 1,565.63
. = $0.224 per minute

r ) Annual salaries including fringe benefits:
¢ B

System analyst = $20,865
n - Circulation librarian = $14,788
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APPENDIX VI

Ytaff performing, and weighted wages for duties performed

gxrmbre than one grade of staff.

AA: - Administrative assistants at $0.094 per minute.
CA: - Clerical assistants at $0.063 per minute.
WS: - Work study students at $0.040 per minute.

Sec: - Secretary at $0.089 per minute.

§Counter work (charging, AA: 13.4%

renewing, taking holds, CA: 42.6%

queries) . WS: 44.0%
Weighted wage per minute: $0.057
~

Discharging -“manual  AA: 34.0%

CA: 30.0%
WS: 40.0%

Weighted wage per minute: $0.065

Discharging - automated AA: 8.0%

‘ CA: 52.0%
WS: 40.0%

Weighted wage per minute: $0.056

Sorting books and CA: 35.0%
shelving WS: 65.0%

Weighted wage per minute: $0.048

Filing (estimatc) Ah: 20.0%

CA: 70.0%
Ws: 10.0%

Weighted wage pecr minute: $0.067
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APPENDIX VI (cont)

staff pefforming, and weighted wages (cont)

Sort and count McBees AA: 42.0%

CA: 58.0%

Weighted wage per minute: $0.076

Searching for second Sec: 50.0%

"overdues (estimate) cA: 50.0%

Weighted wage per minute: $0.076




P

ke bt nd

~
N
()

*saop A3t7AaTIoR 3Byl BwIyl LAISAS aINOOO0 JOU §30P YOTUM JUBWITd Aue x03 paysulpvy °T

*IA xTpuaddy uy se axe sToquis °Z

:§930U3004

—
S00° 1L0° X0X3X vLO® LSO LS0° §9Npx3A0 xouk
16Z°€ Sp°T1 9°%8 LYT®  vyEE*Z TPT®  €90° VO 09Z°T TSL°t ZsL°1 SONPI e
891" £90° ¥O- §99°2 990°2 990°Z 539 ‘paodax ¢
91T £90° ¥O TY8°T 8TY°T 6S5° X L6G°T paed s3t1aIm ‘3
¥L0°0 LZ°0O 9°0 BS¥° €BE°L ¥¥O"  €90° ¥vO goL° 4 25 S¥° x Z12°1 sbessaw aATH pue 3
. $90° €90° ¥O B8£0°T 608° S08° TeTP pue 303d
. $90°  LSO° TI¥ SET°T 68" 88° TTedax @
911" £90° YO  T¥8°T LIy 1 LZy 1 uoxjed A3T3
89Z°0 L6°0 6°v 86T LlLZ°E ST0° LSO TIV 8GC° z r A pIoYy S1T3
L90° LSO° TI¥ B8LI'T €16° £16° pioy @
Tv6°0 zZZ°€ A4 4 9L0° ove"T 9L0°  LSO° TIV OVE'T 6€0°T 6€0°T Mo
LTO0O° 8%0° SM ® YD zsee® €L €LZ" 3AT:
’ z€0°  S90° TV L6y° 11 SBE" ebxeyos
600° 8ro° SM * YO [4: 2 1S A% 182 % $00Q pa2uIniax 3
L°SE 0°0€T 000T OfT"° TYI°T  PT0°  L90° TIV  v0Z° 8ST° 8sT"° 148
- »z0° S5L0° YY 3 WO Z1e’ 4 XA [4 X4 039
yEO°®  LSO° TIV  G6S° 199" 9%° buy
*SIH sabxeyod § sabxeyo $ *SUTW $IITUN S UTW Bbutw *suTw ‘sutw
Tenudw Q00T °*uRw QQ00T/ 23ISOO =1y g xad xad -=I03xad drdnx =111 g g *suTW uot3Ivxado
/3wty /3so) AKAouanbaag Te3lol Te3olL 380D  ebey z3393s P33¥snfpy awTL
WALSASENS TVANVH °T 314Vl
SLS0D % AWIL ¥NO8VT
.wsw IIA XIAN3dav
3\&@ @
Ah&w
- m r




JOosSTAx9dns
L00° SL0° " v60° sowy3 S50I9 w ButdzTzan
95Z°8L8 LO°SyLZ ozZL’vS 0S0° €96°0 0€0° €¥0° woundAexy 90.° spawo 3jooq buryoung
€T10°  T80° ‘daxd  €91° szZ1" YAN but3ayood yood
- zealk/ . ’
Louanbaxg -
WILSASHNS QIIVWOLAY °T TIEVL
sInoy
LSO°pY BL"E9TS STYLOL
-- - -- 0€0* ~ €€S° 0€0° LSO - CITY €E€S° €Tp° €1v° 531190D
v10° ovo- SM 9s¢e " 9Lz* 9LZ" §39€O0W PAUTy ITTd
T00° 680° o9s. S10° Z1o0° Z¢10° sado1aaua 3308
y8L"¢C S8°TT y1°09T vLo® EVO°T I10° 680° o98s get1’ 650° 80° X 6£2°T nsd-uou -s3auty
‘ T1€0° 680° 995  Tst° eLe” Z6° X 962° S3uU9pn3ys ~saugyg
LTO® 680° 298  £6T° . 0sT1° 0SsT* @3eTnoTed -sauild
’ ¥10° L90" TIV voez-® 8ST* 8sT° 9113
pIt”e 680", S LLe°1 066° 066" *039 ‘bey ‘x1g
280" 680° - 09§ LT6° 1L 99° X 8.0°1 owsu
866°0 Z0°s 0°0T 20s° 686°9 LED® 680" o988 61Vv° 174 X ST* X 662°1 >HH9ummwoosmc= auo
: 6L0° 680° o9S s88° - 989° be® x L10°2 &3Tnoe3y suoyg
vP10® - 680" o9s SST° ozt* ozZt* pPI0O
e9T° 9L0° 998 ¥ YO CET°C £S9° 1 €99°T §3NpPIsA0 puz YoIWVIg
,* SXH sabaeyo ¢ sabxeyo $ *suTw $ $cutTw Bbutw *sutw *sutTw
/ lenuew QOO °‘uUew QO0T/ 3ISOO Qw3 ITum xad -x03x9d JIdnx awty *sutw uofIvxaxdo
/3wl  /3so) Aouanbazg Te3joL  T¥IOL /3s0Q  obem 33e3s paisnfpv SuTL
- L\ vJ..
(3uod) T FTAVI ‘IIA XIANIAAV )
‘ cv. Cl;(\. *Qﬁ.\
i . VP
' . .\.M;%« . -

“!‘11’1!1’131311
— e i e e b e M e e e = = ==




" Q3 19°1¢ 26°60TS p STVIOL e

- {
IL1°0 85°0 [N A 8vo° ¥8°0 8vo° LSO0° TV v8° ¢s9° ¢c9° sataand
T109° 680° 09§ s10° ¢10° ¢10° sadoraaud 3x0s -1V
S10° 680° o938 1220 LLeT” BO®° X 96S°T1 sauTjy SO-UON
| A4 (AR A ¢ v°G8T L90° 6¥L°0 6T0° 680° o9s 1 ¢4 L9t1’ LE® X TSV° °0319 3I99ys QMOA%
900° 680° 03s L90° Zs0° GG* X 8G60° souty 3Juspnis adoraaud
9Z0° 680° 29§ 88Z"* gee” T6° X Tve® S9UT3; IuIPN IS
ovo° 680° 29§ 1sy° ose” 0sg” " « 9doTaaud
vIv°0 L6 1 ¢ 0T £6T1° 9ev°¢ 4A% 9L0° 098 % YO ¥98°1 Sky°1 Syy° 1 £9NpIdA0 pUZ YdIe®IS
110° 680° o9s 121° v60° veo° §2NpPI3A0 puz 10§
¢zo° £€90° A {o) 96¢”° 9LT” 9Lz’ sonpiaso adoraAauld
£9s°0 0c°? g°98 sZo° £6¢°0 €00° 680° - 99§ LEC® 6¢0° 620° £3NpIdA0 320§
LSO €90° \ o) L06" goL” gEoL” bo
: 31T° £€90° Yo [42: 2 ¢ 8Zv°1 GG°* X L65°C paed a3Tam ‘xamsue ON
818°0 60°€ 8°8 1s¢€° LLS"S vvo° €490° Yo goL’ 1A% Sy° X Z1C°1 abessau 2ATD pue JITeM
PET® £€90° YO 1T G4 Ly9°T Ly9°T TeTP puw 3dadsut -TTedN
9TT" €90° vo  I¥8°T Ley°1 eyt uoxzed K3T3IoN
6T10° £€90° YO coe” vee© vee® SPIOY Yooy
09Z°¢ 66° L L°12 89¢”° 8vZ°9 0To0° 8vo° SM 3 YO 66T° 120 % 1226 S3AT3Ys uoO 330§
gee’ LSO"* 11V 906°¢ 8c0°¢ 8T0°€ pIoYy 9wy
99¢° T L9y S°69 L90° 6LT T L90° LSO"* TV 6LT°T vi6° v16° MU
. LT0° 8vo° SM % YO (4] 3 g€LC” gL aAle
610° 960° TV eee’ LS’ LS’ abaxeyosy
L el 0°LL 000T LLO® (44 2 ¢ 600° 8v0° SM * YO Z81° 1A% 18 A% £300Q pauan3yax Jxc
z€0° LSO TIV  96G° (A 1€y ° buybaw
*gIy sabieyd § sabxeyd $ *suUTW $ $ Putw °suTW ~ “sSULW
Tenuew Q00T cuew 0007/ 380D swTy IFun ‘utw -10333d J1dOX 2wty *sutw uofIexado
/WL /3so) Aousnbaag T[w30L Te®3IOL /380D /abem 33eas paasnl{pvy WTL

i (3u0d) WALSASENS QILVWOLAVY °T IT1EVL

(3uod) IIA XIANIdav

T .

;!.3%&\
N»u_. E4

Q

i




o

6S°90TS ST PLTIS . --~  sInoy gg9-0¢ 6L8° 9% STYLOL
6S°0 €8°1 850" 0€0°  TLT"O I%S°0 1¥8°0 €€S°0 [ANA *o3ny Lxanb p23sissy
6°09 Tenuep
8¥°2T 6L°ET L90° vLO® 9¢eg°¢ 6€C"¢ 6vL"0 €EVo° T €°98T sauTty
S6°T L0°6§ gE61” ¢o06- 0T¥°0 300°T 9¢b -2 686°G T1°0T onpasao pug
ST°¢ £2°CT s¢o- LyYT® €9G6°0 vese £E6€°0 vee"¢ 6°G8 SUPASAC 3IST
12°¢ €8°¢ TIG6E” 8sv* 985°0 SLL™C LLS"S €8€°L £€°9 - TTeoay
~IT9 6zt g9t ” 861" YA L06°0 9¥Z°9 LLe ¢ 9°9T . PTOH
mm.v S9°v L90° 9L0° €0C°1 L9E"T 6LT"°T ove* 2719 mauay
0°LL 0°0eT  LL0° 0ET" L €T n.mm,///wmv.ﬁ Tvi-e 000T obaeyosTp/abaeyd
$ $ $ sanoy sanou *sutw
sabIeys sabaeyos L31arzoe $ safhaeyos sobaeuo A3TaT3zOo® *suTw sabxeyo
00NT 000T /3s00  K31atioe 0001 000T /3ut3  A3tarzoe 0001/
/31S0> /3s0D *oj3ny /3s0D /oUWty /Uty *o3ny /2wty Aouanbaiz
*o3ny Tenuey Tenuey  -o3ny 1enuey TenueR 1882 CY.%)

SWALSAS QIIVIOLAVY XTIN4 ANV TVANVW XTI0d € FIGVL

(3U0d) IIA XIGNIJJV




adcToAUD MOPUTM oHh1e]

= 0L0° - 1°01 TL0° 2°0T - . - 656900
- - LyO" L°9 - - 9%0° 9°9 S6900° (399) adoiaaus abaeq
(A3Tnoe3 j0u- $93 103
- Zov - L°9 - - 96¢€"° 9°3 90° paxo13dx YSITCOD ) ousy
- 100° 1°0T - - 100° 0°0T GS0000° sIoaes Dae)n
- pso* T°0T - - AT VN 0°0T ¥S00° be3 abueaQ
. SANAYINC ANZ
L6S" - 6°68 209° S°98 - - €6900° ado1sAua moputm 251e7]
(A4 N - 1°99 (A2 T | 9°99 - - Z0* (%L, ICI)3OTI0U uoT3RURTCEXTI
- 668" 6°G8 - - 98- 9°v8 010" -2doT12aua moOpuls TRWS
(Katnoey 03 30U~ 3/ I03)
- 6L8° 1°99 - - 898" 1°S9 €e€T10° (pax0x3x) 8dT30U S2UTJI
- vLO°T 6°S8 - - LSO T 9°%8 SZT10° (3®@dys/g) xoxsXx
SANAYIAC
gce - 9z0° S°¢ 9¢0° 8°v ¢oo0° €° GL00° (35S I03F) spaed 3sod T1=03Y
TIvOoa8
(SspToy 3JC %cS I103)
890" 890" T°6 680° 6°TT ~ozoe- L2 cL00" spxed 3sod uoT3IELOT3ITION
I1t° - 9°9T1 Sy1° L° 12 - - LI90u" ¢ (paxoaax) dITs PTOH
- 060° 9°9T - - LZ0- (i $G00° bey abuvao
. ; a’1oH
- €£00° Z°19 - - coo° AN A% §50000° siaaes pIed 330s4Asy
, . MINIY
SyT1° SbT1° 0°000T SP1° 0°000T Sv1° 0°000T Sy1000° (sesn g1) di1s anp a3eq
- 0E"S 0°000T - - og"s 0°000T £€G00° p120 O°93d9ONW
: IOYVYHOSLA/IOAVHD
sabaeyod sabieyo soabaeyd sasbxeyo ssbaeyo
‘ojne  [enuew 0001/ ooot/ vooT/° 0001/ 0001/ ITun
ATIng K1tng Aousnbaxygy 3s0) Aouanbaxg 3s0) Aouoenbaxg xad wa3I
sabieys 000T/ 3ISOD TTIeIS®AQD *o3ne juasaixg Ienuew juasaxd 3S0D

. SILS0D SITVIYILVW

IIIA XIANJddVY




(o'} .
A ETT€TS9 9rcsLzy ¢ . . STVIYILVW NOILVYLISIOAY 40 ISOD TYIOL
o0y 12 - LLz’z ¥600° juosaxd ‘wicy uess-dQ
£8°9 - LLe’e : €00° Juadsaad ‘paed ns)H-uoN
- ZZ°8T LLe’z 20° PTO ‘wroy uot3zcaistboy
- bS Sy LLe'e 800" . PTO ‘paed sO-uoN
S€ - 00T . SE" . Juasaxd ‘qr A3noey,
- SE 00T : g PTO ‘a1 A3inoeg
0999 - 009, S8 judscad ‘QI 3uopnig
- 081¥ 009'¢L GG* adA3 p;o ‘Qr 3juopnasg-
0T 9bE STYINIIVW NOTIVEVITI MOOH
vs°v8e - ozZLvs . 2s00° s3aood 3oog
96 19 - 0z/'%vq SZTIT100° : spaed> >oog
xealk/Aousnboxg _
_95°¥ I10°11 £9°9 $8°0T : STYIOL
S6C°1 €°98T (Tenuew jJo g8 ATuo)
votT-* 6° 91 88C°T P S8BT SOT~ 1°ST $6900° adoToaud xopuTM Sbaeq
£Eve” £ve- T 67V ve- 8°¢v1 9vcC-* T1°ST 8¢910° (38 ‘nsSd-uou) sasToAUT
. o ‘ - (co3ne 30 30t Atuo
989° 989 €89° €°89 10° % 326 --"n3s Atuo -393ys
VIL'T P TLT EELT € €LY 10° /21 ‘satrdod z) 393ys peot
. C SINIJ
- \
sabaeys sobaeys ssbaeys sabaeys sabxeyd
‘o3ne  Tenueu 000t/ 0001/ 0001/ 0001/ 0001/ ITUn
AT1ng AT1ng Aouanbaaxg 3s0) Aouanbaxg 3s0) Adouanbaag xad wol I
sabieyd QQQ0I/ 3ISOD T1eIx3A0 co3ne juasaxg Tenuew juasaxg 3S0D
SLSO0D SIVIYILYW
(*3u0d) IIIA XIQNIddVY -
“ A <y




00¥9 2dD :uoTjerre3sSuT x93ndwo)

82°296°T$ = AInp ‘ 3s0d Te3oL ,
89°%9 sabeg |
86°€1S 0/1
29°€8¢€’'1$ dD :s3s0> Te305

Iy x9d pgs = P°T X i*axy xad gr$ = €°7T X {*ay xad p9¢ =o3ex oTseq :awTl QO/I

*xy xad 9o¥s = p-Ix f*xy xad g1€8 €°1 x {1y xad Qgzs = o3ex oTseq :a3wIy 4D

LOT X02T1-LL €°1 - GETT - €S9T S sgol xay30
SOT3sT3R3S
v9 M0€T A 8295’ E4:744 4 A1x931enb pue A7yzuon
32 X0TT €°1 ZLY9. - 969z 8 unz BUTITTIY
206 M0TT €°1 #S00T - o062t ze unx A1teg
sabed I030®e3 Yo -1 *S29S 4D sunJx
3O "ON 910D abaeyd 0o/1I TeE30L Te30L 3o °oN

VL6T XTINL NI ONISSIOOud YILONIWOD JO LSOO 3 SIWIL TVIOL

XI XIANJadv

W 4 g A Denad o hagd et Dsnd Y heand humt T bead  hacl b EBd Tl



Billing run

}

Call number
Carrels
C-Dek
Charge
Continuous

timing

CPU

Fixed cost
GRA, GTA
Hold

Issue

L.C.

e e D D M I R

Load sheet

McBee

Py

Monitor

Quarter
Reserve
Session.
Shelf reading
SSN

Stock taking

B kb Y
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APPENDIX X
GLOSSARY
Computer run which produces overdue notices,

fines and bills for lost books.

Classification number.

Study cubicles.

Type of input terminal.

Issue a book.

The watch runs continuously through the ;iming,
instead of being set back to zero at the start
of each cycle. f/
Central processing unit.

One that does not vary with the level of output.
Graduate“research/teaching assistant.

Reserve.

Charge out.

Library of Cong;ess.
Computer coding sheet.
Small, edge-notched card on which manual
circulation transactions are recorded.

Check books leaving the library to ensure that
they have been charged out.

University term.

Hold.

University term.

Checking shelves to see books are in order.

Social security number.

Checking collection for lost itens.

Variable cost One that varies dircctly with output.
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