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The long-term goal of this investigation is to

design and establish a national mofel for a system of library
statistical data. This is a report on The Preliminary Study which was
carried out over an 11-month period ending May, 1969. The objective
of The Preliminary Studv was to design and delimit The Research
Investigation in the most efficient and meaningful way. The
Preliminary Study concentrated on (1) the background research
required to Aetermine the nature and relevance of previous and
ongoing research in this field and (2) the design of The Research
Tnvestigation. The Preliminary Study included a literature search and
intensive review of relevant research, interviews with a wide variety
of librarians, officials of library associations, government
officials, and university researchers, and other activities relevant
+o the construction of the design of The Research Investigation. This
final report primarily consists of a proposal for The Research
Tnvestigation and a summary of a background study on "Statistical
Measures Required for Lihrary Managerial Decision Making Under a
Planning-Programming-Budgeting-System (PPBS)." This background study
was a masters thesis by Jerome Ackerman (University of Pennsylvania),
partially supported under the grant for The Preliminary

.Investigation. Appended are a 101-item bibliography and library

benefit-cost management model. (Author/JB)
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Preface

The authors of this report interviewed and received assistance
from govermment officials, library directors and librarians at %
variety of administrative levels, officials of library associstions,
research workers and others., The list of persons who rendered. this
2id is so long that no attempt is mede here to give individual cite-
tions. However, our sincere appreciamtion is axpressed to all ~f
them, and errors of omission and commission in this report are
solely those of the suthors.
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This study is an investigation whose long run goal is the design
and establishment of a national model for a system of library stetisti-
cal date. There is a widespread recognition of a serious need for an
improved system of library and information science statistical data.
Such data subsume at leact:

(1) the deta which a library produces for its own
adminigtrative and menegement purposes

(2) deta for budget justification and public rela-
tions functions in the private sector and at
municipal, state and federal levels of government

(3) aggregative data at levels such as States, regions,
and the country

Successful funciioning of libraries depends on high quality manage
ment in both the private and public sectors. It is axiomatic that good
management depends on high quality information.

The study is being carried out in two stages:

(1) The Preliminary Study
(2) The Research Investigation

This is & report on The Preliminary Study which was carried out
over an ll-month period ending May, 1969. The objective of The Prelim-
inary Study was to design and delimit The Research Investigation in the
most efficient and meaningful way. The Preliminary Study concentrated
onn (1) the background research required to determine the nature and
relevance of previcus and ongoing research in this field and (2) the
design of The Research Investigation. The Preliminary Study included
8 literature search and intensive review of relevant reseurch, inter-
views with a wide variety of librarians, officials of library associa-
tions, govermmental officials, and university researchers, and other
activities relevant to the construction of the design of The Research
Investigetion.

This final report primarily consists of & proposal for The Research
Investigation and a summary of & background study on Statistical Measures
Required for Library Mansgerial Decision Making Under a Planning-

Pro rmim-mggeti%g-s?tem [PPBS). This Facgbround study was
masters thesis supported under the grant for The Preliminary
Investigation.l

The Research Investigation is to be carried out in two phases.




Phage 1

Design and development of a menagement information system for large
city public libraries and large university libraries.

Phase 2

(a) Tests of the feasibility, stability, effectiveness and
costs of the management informetion developed in Fhase 1.

(b) Extension of the management information system to systeaus,
networks, and other cooperative arrangements emong libraries.

Phase 1 is scheduled to be completed in one year, and it is antici-
pated that Phase 2 wi.ll require an additional year.

On the basis of The Preliminery Study, it was deecided thet this
project should concentrate on the development of a manegement informa-
tion system which would provide the information for the effective man-
agement of large city public libraries and university libraries. The
management information system will be designed to support decision
making and planning in & planning-progremming budgeting context. The
general purpose of the system will be to aid librarians, administrators,
and board members in the planning and decision making process, in order
that the library may operate at maximm effectiveness tu yield maximum
benefits. The system will be primarily concerned with the statistical
information required for the library's administrative and managerial
purposes, and with the information required at other levels, such as
by library associationn, legislators, government administrators, and
funding officers.

The methodological. approach to be used in Phase 1 is that of
systems analysis. Thin wethod involves a specification of the major
operational functions of a system and an identification and desecrip-
tion of the interrelat:ionships among the various components. The
basic goal is to design an optimal mystem in order to maximize some
measure of benefits in relation to the costs associated with different
possible systems. Tramnslated in terms of the present problem, two
levels of model constriuction appear to be required. It seems axiomatic
that the basic purpose of a management information system is to carry
relevant information to decision mekers. Hence, the first level of
model construction is ‘the design of a model of the library management
Planning and decision making process. The second level of model con-
struction 1s the design and development of the information system re-
quired to optimize the performance of this management planning and
decision making process.

Research conducted thus far has guggested the following major
categories of statistical requirements of a PFBS design for coopera-
tive public library systems:




(1) Demographic information, such as populetion data
(age, Bex, etc.). Population is a key to fore-
casting levels and costs of progrems. For example,
changing mumbers and proportions of disadvanteged
individuals in & cammunity would have important
implications concerning types of program decisions
and levels of expenditure.

(2) Economic and social data, to project the economic
p future of the community, its potential for growth,
the educational level of the community and its
relationship to the use of libreries.

(3) Financial data, to determine program costs and to
dlvect pianning. |

(4) Output indicetors, to estimate the output or results
of library expenditures by progream. Traditionally,
library budgets have been clasgified by objectives
of expenditures, such as construction, facilities,
personnel, and so on, without regard to the results
of the expenditures. An analysis of library opera-
tions is needed for purposes of specifying library
outputs and the feasibility and degree of difficulty
of collection of .data.

(5) Measures of effectiveness. Such measures as the
1ibrary's ability and Time required to produce docu-
ments, analogous measures in other areas of library
service, and indicators of the quality of library
services and their impact on the user are needed.

(6) Collection characteristics. In devising the program
structure in temms of purpose and target group, it is
necessary to know the magnitude of current holdings
geared to the various target groups.

(7) System activities. Since public library systems ere
based on the principle of sharing resources and avoid-
ing their duplication, each member of the system should
be provided at least with data concerning the collec-
tion and programs of the central library and the systems
headquarters, since the latter are the principal re-
source backstops of the system. Data relating to system

- activities and the activities of the member libraries

are needed by each of these orgenizations in planning

its progrems effectively.
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The statistical categories presented above are indicative of
the general nature of the data required for a PPBS design. More
explicit measures are iLhe natural result of a detailed analysis
of library operations, the formulation of objectives, program
structure, measures of effectiveness, and indicators. As the
level of analysis intensifies after a PPB system has been estab-
lished and set into operation, specific statistical deta require-
ments are made known,

The long run challenge of the research project reported on in
these peges is the design, development, and implementation of a
manegement information system thet can deal effectively with current
and emerging problems of an increesingly complex library environment.
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There hag been a long-standing recognition of the need for en
improved system of librery statistical information and statistical
activities. As far back as a century ego, complaints were voiced
within the library profession and the U. S. Office of Education
concerning the incomparability and lack of standardization of data
about library operations, finances and other related metters. An
effort was made by the American Library Association (AIA) Coopera-
tion Committee in 1877 to alleviate these deficiencies by the pre-
paration of a model for statistical reports that helped standardize
library data reported on AIA and Office of Education questionnaire
forms. Over the ensuing years, repeated attempts have been made to
close the gap between information requirements and the supply of
statisticel information in the library and information science
field. In order that the frame of reference be clear, we repeat
the ideas contained in the Summery that these information require-
ments stem primerily from library administrators, librery associa-
tions, policy mekers, legislators, and government administrators
and that librery stetisticas subsume at least (1) the date which a
librery produces for its own edministrative and manegement purposes,
(2) data for budget justificetion and public relations functions in
the private sector and at municipel, state and federal levels of
govermment, and (3) aggregative data at levels such as States,
regions, and the country.

One of the most ambitious recent attempts to deal with the
problem of standardization was the publication in 1966 of & hand-
book of library statistical concepts, definitions, and terminology
by a research team headed by Joel William: of the National Center
for Educational Statistics of the U. S. Office of Education.?
However, as was recognized by the developers of the handbook and
as is widely acknowledged in the library field, the problem of
developing a comprehensive system for collection processing, and
disseminaticn of the variety of data needed by the aforementioned
users ranges far beyond the narrower yet formidable difficulties
stemming from incomparabilities in currently collected data. Some
illustrations of the wide-spread recognition of need for an
improved library statistical system are these selected ideas

expressed at a national conference on library statisties held
in 1966; <2

1. There are inedequate statistics for the
proper administration of present library
legislative programs and for continued
financial support under existing governe
mental legislation.

«10-




2., There are inadequate data for the enactment
and administration of necessary new library
legislation.

' 3. There is & need for more meaningful measurement
of the use of all types of libraries.

4. There is a need for better statistics on man-
power txtilization in the libreary.

5. There is & need for quantitative date which
measure the performance of libraries and permit
meaningful Judgments regarding the adequacy of
this performance.

6. There is & need for a more rational allocation
of responsibilities among the variety of date
collection agenciles.

The preceding list presents only & small fraction of the points
made at the aforementioned conference concerning inadequacies of cur-
rent statistical programs and avenues for improvement. The number
of recommendations for studies and courses of remedial action stem-
ming from this one conference alone would require many large scale
research efforts and massive coordinative efforts among govermmental
agencies, library professional orgenizations, library systems and
individual libraries.

The picture which has emerged from our own preliminary investi-
getion is one of an overall inadequacy >f current library statistical
; programs for the measurement of past trends, administration, control,
and evaluation of current library programs, and development of future
| plans. Obviocusly, the problem is so vast that no single research
effort cen meaningfully address the entirety of the tremendous multi-
plicity of existing problems. The research group at the Wharton
School of the University of Pennsylvenia, which is carrying out the
study herein reported upon, decided that it could best make & con-
tribution by concentrating on the development of a management infor-
mation sysiem which would provide the required statistical informe-
tion for effective mensgement of libraries. The problem was further
delimited by confining its initial effort to the development of a
national model for this maneagement information system for large
public libraries and university libraries. Subsequently, the model
would be extended to systems, networks, and other cooperative ar-
rangements among libraries. The management information system will
be designed to support decision-making and planning in & planning-
programming-budgeting context and will have as its general purpose
the support of librarians, board members, and library and govern-
mental administrators in planning and decision-making processes.
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As indicated in the Summery, this prcject has been designed
to be carried out in two stages: (1) The Preliminary Study and
(2) The Research Investigstion. The Preliminary Study was car-
ried cut over an ll-month period ending May, 1969. Since the
basic objective of that study was to design the Research Inves-
tigation in the most efficient and mesningful way, this Finsl
Report presents the proposal for the Research Investigation.
Because of the special nature of this report, the arrangement
of contents to fit the established rubric of Final Reports of
research for the U, 8. Office of Education has been difficult.
Under the section headed Results, we have furnished a summary
of & background study by Jerome Ackerman supported under this

Project entitled Statistical Measures Required for Librq%
%gg:;‘hl Decision _M'CH Under a ﬁﬁg =Pro eti

The ¢ study was acc as an advanc
¥W project (thelil) by the faculty of the Graduate Division
of the Wherton School, University of Pemnsylvenia in partial ful-
fillment of the requirements for the degree of Master of Business
Administration, ynder the section headed Conclusions, we have ine-
cluded the text of the proposal for The Resesrch Investigation.

Aruitoxt provided by Eic:
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Methods

The methods vsed in The Preliminary Study included the con-
ducting of interviews with governmentel personnel, library dir-
ectors and librarians at various managerial levels, officials
of library organizations, research investigators and others and
an intensive review of research studies, reports, monographs and
stetistical releases. A selected bibliography sppears in Appen-
dix B of this report. (This is the bibliography referred to in
the proposal for The Research Investigation.)

The methodological approach to be used in The Research Inves-
tigation is that of systems anslysis. Although this framework of
analysis is discussed in the Conclusions section, it will be out-
lined hare as well. This type of approsch views a problem in a
so-called "total-systems" context. This approach, which has been
S0 successfil in a variety of other fields, would begin in the
present contiext with an investigation of the objectives of the
library stai’istical system with emphasis on the uses that are
and that should be made of it. The method includes & specifica-
tion of the major operationsl functions of a system, and an iden-
tification and description of the interrelationships among the
various components. The basic goal is to design an optimal sy-
stem in order to maximize some measure of benefits in reletion to
the costs ansociated with different possible systems. In terms
of the pres:nt problem, two levels of model construction appear
to be required. The basic purpose of a management information
system is to convey relevant information to decision makers.
Therefore, the first level of model construction is the design
of & model 0f the library management planning and decision-
making process. The second level of model construetion is the
design and develomment of the information system required to
optimize the performance of this management planning end decision-
making process. As noted in somewhat greater detall in the Con-
clusions section, it is useful in the early stages of this type
of investigntion to attempt first of ell to conceptualize an
idealized system rather than to concentrate sclely on the defi-
ciencies and problems of an existing system. In this connection,
& preliminary Library Benefit-Cost Management Model is depicted
in graphic form and explained in Appendix C. This model is :
meant to serve as an exsmple of the conceptual framework of an
idealiged 1ibrary statistical data, information; and management
system. The theoretical structures provided by models of this
sort are extremely helpful in providing integrated and compre-
hengive approaches to problems of the type we are considering.

-1l
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STATISTICAL MEASURES REQUYRED FOR LIBRARY MANAGERTAYL DECTSTON MAKING
UNDER A PLANNING- PROGRAMMING-BUDGETING SYSTEM (PFBS)

Introduction:

In the pursuit of their goals, the managements of both public and
private orgenizetions are faced with the problem of allocating scarce
resources to fill unlimited needs. The decision to support a given
project necessarily places a restriction on the quantity of resources
available for others. Therefore, an opportunity cost is associated
with the projects selected. The problem, then, is to choose those
ventures which, at a minimum cost, meximize the achievement of the
organization's objectives, insuring ite efficient economic performance,
or, in the case of 2 private firm, its continued economic survival.

Library Manegement and Resource Allocation:

The library, as a public institution, is an important component of
the nation's educational system. Both the advancement of education and
the growth of our technologically based economy "depend impcrtantly upon
the effectiveness of library resources in making available the required
information to those who do ... research."

In the above capacities, the library's role has been expanded by
the following factors: e body of knowledge which grows daily; an in-
creasing desire for that knowledge on the part of the American people,
and the rapid pace of technological change with the attendant increase
in leisure time available to the public. Through its collection of
:fterinln, the library must be in a position to meet the country’s

emands .

Library management must meke decisions which will result in e
maximum contribution toward the accomplishment of its chief objJective:
providing service to its users through its collection of materials. A
library has only limited available resources with which to satisfy the
demands placed upon it by its users. The library decision msker must
anticipate the demands of his customers and decide what would consti-
tute a reasoneable input of resources. The relationship between cost
(input) and output is important. The price mechenism and the profit-
ability concept are sbsent in the library situation. Output cannot
be measured in terms of units of profit or avoidance of loss. There-
fore, library management must select the slternatives which it per-
ceives will maximize the satisfaction of user demands at & fixed.cost
level.

To fulfill its role in the educational process and to meet ite

responsibilities for providing user services, the library must, in *
the face of rising operating costs and the expansion of knowledge,

=16~




spend its resources wisely. Pressure to achieve this objective is
further heightened by the prediction that the number of active library
users will dramaticelly increase by 1985;Y% by the requirement that
libraries be responsive to the needs of the disadvanteged and illiter-
ate in a technologically oriented scciety characterized by the achieve-
ment of increased skills and educational qualificetions for employment;
and. by the sheer scope and magnitude of governmental services which
texing jurisdictions must finance. An apperent leck of application of
managenent principles to library management and the inadequacy of
statist.ics collected for managerial purposes,’ have caused library
management to rely on conventional wisdom, and intuitive feelings on
how money should be spent. As is apparent from the scope of the
liggpry's role and the problems it faces, this method will no longer
suffice.

Each Library responsible for resource allocation nust esteblish
its objectives, and through the collection and evaluation of meaning-
ful informetion, must decide on the best meens to achieve those cbjec-
tives. It is our belief that the organization of e library's decision
making process in accordance with the principles of a Planning-Frogrem-
ming-Budgeting System (PPBS) design cen aid immeasurably in solving the
resource allocation problems which that institution faces.

The PPBS concept has received its major impetus from its implemen-
tation in the Federal Govermment. It integrates the planning, program-
ming, snd budgeting phases of the management function. Planning, in
this cese, means the setting of objectives in priority sequence. Pro-
grammirnig involves specifying the range of alternative programs to
achieve each of the objectives, and indicating the resource input end
the expected cutput in terms of benefits achieved. Budgeting 1s the
intended allocation of resources (inputs) for a given period:of time.

The objective of PPBS is to improve the basis for decision making
by a process which systematically considers a range of alternatives,
designed to achieve specified goals, in order to clarify the choices
and their implications for the decision meker, This approach permits
the decision maker to see the crucial issues, choices, and implications
in resource allocation problems, and, combined with the manager's ex-
perience, intuitior, and judgment, provides a better basis for eaching
& program policy decision.

Ag an illustretive example, we will apply the elements of a PFBS

design to the New York State public library system structure,® and to
the library decision making procesi of that state.

-17-




Plenr.ing-Programmirg-Budgeting System (PPBS) for New York State
Public Library Structure:

Introduction:

Before Aiscuseing PPBS concepts and their application, a brief
description of the public library structure and its administration
in New York State is in order.

The New York {itate public library atructure is broken down by
the organization of’ libraries into publie library systems. A library
system is "an association of autonomous locel libraries working
together to improvi library service for all residents of & specified
county or multi-county area." 7 Twenty-two systems, comprising 680
of 725 chartered public librariee end serving over 968% of the State's
geographical area ind population, are testimony to _the expansion of
the system concept of library service in New York.8 This represents
a decrease in the proportion of State residents without library ser-
vice from 9.8% in 1956 to .8% at the end of 1964.7 Exhibit I presents
a map depicting the location of public library systems in New York.
Exhibit II provides some statistical information about public library
systems, including the name of the system, number of :member libraries,

area and population served, and adult nonfiction holdings in the cen-
tral library.

Moreover, the State itself plays an important role in library
service. Its major functions are financial aid to systems, the devel-
opment and initiation of legislation related to library development
in the State, advisory and consultative service provided to systems
and to other libraries, and performance as a resource center backstop
for State govermment, public library systems, and other types of
libraries in New York. The State Library at Albany and the Library
Development Division (LDD) are the two organizations which perform
the State's library funetions. The former provides library services
and the latter is responsible for the planning and consultetive tasks
mentioned above.

The importance of the State's role in library service is re-
flected in both the increase in State funds authorized for library
services (from $2.5 million in 1957 - 9.7 rercent of total tax sup-
port; to $10.2 million in 1965 - 16.5 percent of total tax support;
then to $14,3000,000 in 1968) and in the greater access all State
residents have to he State Library's services and colleigions, a
fact made evident by the increase in interlibrary loans.

Organization of the State's Library Service Functions:

State Library: The State Library is the resource backstop for
the public library systems, and as such, its collections are avail-
able to all residents of the State. Its activities pertain strictly
to library service operations, both for itself and - as resource
backstop - for public library systems. It does not exercise any
control over the public library systems.

-18-
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Library Development Division: The Library Development Division
is concerned with an extensive and varied program of planning, consul-
tation, and advisory services for libraries over the State. It admin-
isters State and federal aid, and insures that public library systems
comply with their own plens and with other rules promuigated by the
Board of Regents and the Commisgioner of Education in order to remain
eligible for State aid. IDD also administers federal funds under the
ISCA. It esteblishes objectives for Wew York's library development,
and in compliance with these objectives, the State Library, ILDD, and
the intermediaries from the systems to the local library develop their
own subobjectives, along with the activities and programs designed to
achieve thenm.

Public Library Systems and Operations:

Public LibruL%y_sjgg: A public library system is created by the
vote of the boards of trustees, either of associasted community librar-
ies or of a county board of supervisors, who e¢lect or appoint a system
board of trustees. The system is chartered by the Board of Regents a8
an independent library agency. A system plan of service must be ap-
proved by the Commissioner of Education, and must meet minimm standards
with respect to area and population, personnel, book acquisitions, and
80 on. Upon conformance with the above requirements, it is eligible
for State aid to finance its activities. System activity is financed
exclusively by State aid. However, the system is not sdministratively
under the direction and control of the State library egency (LDD). Sy-
stem headquarters staff must administer and allocate these grants from
thetSta.te to finance the following typical activities performed by a
system:

1) the setting up of a centralized processing unit
for the system

2) the provision of rotating collzctions and book
pools

3) the reimbursement of the centrel library for its
intyrasystem interlibrary loan activities

4) the engagement in plemning and coordination of
functions in such matters as recommendations for
new services, new library outlets, ete.

5) the providing of comsultative and edvisory ser-
vices to members

6) the performance of public relations tasks for
the system

The system's resource backstop is the central library, which is
usually the branch with the largest collection. The central library
receives tooks from the State on a matching basis of U:1, to build
its reference collection to 100,000 volumes of adult non-fiction.
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A system plan for the development of central library services - a Plan
approved by the Commissioner of Education -~ provides the system with
additional funds.

The system board of trustees exercises no administrative control
over its local members. Its plenning and coordinating activities are
of an advisory nature, while all the activities it conducts must be
approved by the members.

Iocal Library: A locel library joins a public library system
voluntarily through action taken by the former's board of trustees.
It contracts with the system (system headquarters) to obtain various
system services, some of which were indicated above, and is required
to permit all system area residents to borrow from its collection.
The board of trustees of the local library perticipates in elections
of the system board of trustees. Administration y management, and con-

trol of the local library, however, are in the hands of the local
board of trustees.

The local library has access to the resources of the State. Unsat-
isfied book and information requests are forwarded to the system's cen-
tral librery, end, if necessary, to system's headquarters, and even-
tually tc the State Library for attention. The local branch also has
access to the advisory and consultative services made available by
system's headquarters, and by the State (IDD), if necessery. Local
libraries must approve progrem and planning recommendations suggested
by system's headquarters staff. :

The local library receivee its financial support from the local
tax Jurisdiction. It must obtain support for its fiscal requirements
through the preparation and submission of a budget to the appropriating
authority.

With the background of this brief description of the New York

State public library structure, we can now apply the elements of a
PFBS design. '

Comgonenta of PIBS:

The essential elements of PPB?i as applied to the New York State
library structure, are as follows: |

Planning-Programming: Flanning is & multi-faceted process which
encampasses a range of activities dealing with the determination of
an organization's objectives, including review, evaluation and revi-
sion of objJectives, analysis of slternative courses of action , and,
finally, the selection of a course of action. The major element of
the planning process, and the centrel core of PPBS, is the determina-
tion of the library's objectives. This involves an enumeretion of
the purposes for which & library is established and e statement of
what it seeks to accomplish - in other words, its raison d' etre. 1
The management of each library must develop its own set of realis c,
feasible objectives, directed tovard meeting The needs of the
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library's users and non-users, and in accordance with the State's
overall library objectives. The latter requirement results from the
establishment of the aforementioned objectives in a State plan for
library development, and from the increased participation of the
State in planning end financing library services throughout New York.
As an exemple, the overall objectives ?ft forth for the public
libraries of New York are as fbllows:l

12

Provide recreational reading for all ages;

Serve as a reference source, making information
available on any subject within the limits of

its collection or trying to secure it from other
agencies as the need of its clientele necessitates;
Guide and influence the reading tastes and interests
of the commnity into channels that will be most pro-
ductive in terms of humen understanding, individuel
economic competence, and responsible family life and
citizenship.

The public libraries at each level in the hierarchical struc-
ture of a cooperative library setup, such as that of New York, are,
in a sense, sharcholders in a giant public library development corpor-
ation, each member acting as an independent division that is striving,

in its own way, to achieve the State's overall library development ob-
Jectives.

The basic unit for library development is the local library. If
it is not a strong unit, and does not strive for goals which are com-
parable to those at the State level, the prospect of success of the
State plan is indeed gloomy. Since the State finances public library
system operations, provides central book aid, and affords advisory and
consultstive services, the range and depth of the activities of the
State must bear some relationship to what the other levels are doing,
and vice versa. Therefore, the activities performed at each level
are interrelated and connected by & continuum of efforts directed to
the accomplishment of the overall objectives. It is clear that each
successively higher level builds upon what the level beneath it is
attempting to do. The objectives of each level and the interrelation-
ghip of these goals constitute the pervasive thread in the fabric of
the New York State library system. Thus, we may assume that the ob-
jectives of the State plan will have & direct bearing on those of
local public libraries, each of whose aims will, within the natural
1imits of its responsibilities, harmonize with the overall objectives.’

Given the public library's role as one of service to its users,
and the multi-year planning horizon of PFBS, certain input forecasts
must be availsble to plen & library's operations, and indeed, to de-
termine feasible objectives. Data about the library's users, its
potential clientele, and the cullection's adequacy in fﬁlfilling user
needs, help & library to create attainable cbjectives.!* In this man-
ner, the librery can determine a minimum level of service. Since PFBS
is an annual process, these various data must be examined annually and
objectives reviewed and revised, if necesgary, in the light of what has
transpired during the year by way of changes in dats or socilo~economic
conditions. '
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Establishment of a Library Program Structure:

The setting of objectives is followed by the development of &
1libraery program structure. Library objectives are the focal point of
the program structure, since programs are clagsified by objectives. A
program structure is not concerned with organizational responsibility
for sctivities. It highlights major resource allocation decisions
which must be made in accordance with the library's purposes, and with
the competing and complementary programs designed to carry out those
purposes. In addition, it is the basis for subsequent documents gener-
ated by the PPBS design: namely, the Program Memorandum and the multi-
year Program and Financial Plan. ‘

The program structure includes all library activities in temms of
what is to be accomplished, not in terms of inputs. Classification of
activities in a program structure emphasizes a particular theme, under
which all activities can be grouped. The first level category is
usually very broad, since it is related to the 1library's fundamentsl ob-
jectives. Under each broad category are grouped the program elements,
whick, in combination, yield the achievement of the broad objective.
Each of these progream elements constitutes & total system, which con-
tributes to the organization's objectives. Exhibit III is provided as
an example of a program structure for the State Library of New York.
Tt emphasizes the State Library's role as a resource center for State
Government personnel and officials and for specialized professions,
and as 2 resource backstop for cooperative public library systems and
other libraries within the State. '

Exhibit III

Exemple of Program Structure For State Library of New York

Overall Objective: To support. and provide for, the information needs,

| Proadly conceived, of State government personnel and officials, special-
ized professions, and the State's residents in the pursuit of their var-
E jous endeavors through the ready availability and accessibility of re-

| sources and data. '

Resources and Services:

Objective: To provide library materials and services to users.

Definition: Included here are activities designed to provide library
meterials and services to meet the information needs of the afore-
| mentioned elements within the State. Whether required in conjunction
with e specific profession or Job, or with an educational, personal,
| or recreationsl need, the required information is considered essential
| to increase one's education and/or intel lectusl development.

State government services (executive, legislative, Judicial)

| Formal education services (secondary, college and university,
i and research) ,

Self-education and self-training services (blacks and whites
who lack basic skills)
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Specific profession services (law, medicine, education, ete.)

Job performance services (generel public in performance of
employment duties)

Satisfactory leisure-time opportunities, intellectual development,
and personal enrichment

General Administration and Support:

Objective: To administer, through planning and executive decisions, the
Resources and Services Program.

Definition: Included here are activities of & general, supporting, or
nistrative nature, which cannot be associated with eny of the
Preceding categories.

Executive policy and decisione
Comprehensive planning
Facilities

Technical services

Business

Underlying the design of & program structure is a particular con-
ception of a library's function. A possible conception is that a
library is in business to satisfy the demands of its users. The users
can be the generel reading public or another library. In the first
cese, demands are generated by the public for informetion of meny kinads
which is required to satisfy a multitude of needs -~ recreational, educa-
tional, cultural, and so forth. In a cooperative public library struce-
ture, the supplies to meet these demands are furnished by either the
community library, the system (central library or headqparters) or the
State Library. Supplies can be conceived of as the output - generated
by library services - which provide the document, give the answer, and
80 on, The seme type of analogy applies when the user 1s another
library. The demands of en individual librery for information and
assistance on some managerial or technical aspect of library services
and cperations are supplied by the system and/or the LDD. Again, the
supplies are the services which the system and IDD provide, which assist
the library in solving its problem and therefore increasing its effec-
tiveness in providing library services. Ideally, we seek the equality
of supply and demand, so that all user demands are met immediately.
However, the ideal is not the case. Thus, the focus, at each level in
the total structure, is on improving the ability of each library to meet
the growing demands placed upon it.

The program structure presented earlier serves well in meeting this
challenge, in that it

(1) provides a definition of a library's (or level's)
fundamental objectives

(2) focuses on the functions for which each level is
responsible by law
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(3) recognizes the purposes for which a particular
function is performed, and for whom. For exwmple,
the State Library's "Resources and Services' program
recognizes its responsibility with respect to "State
Government,” Formal Education, and so on.

() 14ists the program elements or activities by the major
progrem they are designed to achieve.

The costs to be shown for these activities include all those required
to develop, procure, operate, and maintain & program. Therefore, the ad-
ministration and operation of mach of these activities would cut across
all the cbject classifications included in & line item budget, such as
personnel, equipment, and facllities.

A progrem structure ensbles one to organize his thinking with respect
to allocation issues, and to lsv the framework for analytical review. In
conclusion, ‘the program structure is based upon:

(1) the definition of fundementel objectives

(2) the selection of an underlying broad or major
theme to designate as & program, under which
activities can be listed

(3) the listing of activities under the major goal which
those activities are intended to accomplish

Measures of Effectiveness:

An indicator of effectiveness is required in a PPBS design to
measure the progress of & progranm toward the achievement of the program
objective. However, the complex social impact of library programs on
the public make it difficult to develop a single effectivenss indicator.
Measuring the effectiveness of a library involves assessing those ser-
vieces or outputs it provides to its users.

The primary function of a library in serving the needs of the user
is to furnish requested documents within a reasonsble time.)5
Therefore, one way to measure quantitatively the effectiveness of
1library service (output) is to rate the library according to its
speed 1n delivering documents to & user either from its own collection
or from that of other libraries (resource backstop). Orr and his asso=
ciates have developed a methecd to determine this relative capability 16
The method involves the selection for a library of a representative
sample of documents needed by its users, and the testing of that library
to determine the length of time it would take before users could obtain
these documents. Although the methodology and tests were tried on medi-
cal school libraries, the developers believe the document de Hery cap-
ability measure has applicability to meny types of libraries.
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In view of the potential of this method, it is reccmmerded that
further study be conducted to test its applicability to public
libraries and public library systems.

If a public library's capability to provide documents to users
is quantified, library management can set objectives by designating,
on the capability index, & point which represents what they went to
achieve. In turn, the future implications of the capebility objective
can be considered vhen plamning future programs.

Operationel Forecasts:

PEBS requires an estimate of the future year fiscal and opera-
tional implications of continuing and planned progrems. Operational
requirements refer to personnel, facility, equipment needs, and such.
The determination of resource requirements for each alternative, in
terms of dollars, provides a means of testing the feasibility of
planned actions. Thus, funding requirements for each year of the
activity under consideration are provided.

Cost Estimates:

Cost estimates are required in the preparation of program analy-
Ses, the multi-year Program and Financial Plan (PFP), and the budget.
Forecasted costs enable the decision maker to perceive the future
dollar implications cof each program.

In making cbst forecasts for & particular program, all relevent
costs are included. Some %ramples of relevant costs for a specific
library program might be:l

(1) One-time, fixed costs, such as those for the
| planning, testing, and evaluation of & demon-
| stration project

(2) Investment costs, such as those for land,
building and facilities, equipment and vehicles,
and initial training of personnel

(3) Recurring, or operating and meintenance, costs,
such as personnel salaries and weges; meintenance
of equipment, vehicles, and buildings; materials
and supplies; books; overhéad costs, and so forth.

l -

The importance of cost estimates cannot be overemphasized. Future
year cost implications for a sufficient time period to give a reasonable
idea of program impact and provide relevant information, can determine
whether or 2Pt e program is feesible, and thereby affect its chances for
selection.1” The basic problems in cost forecasting are estimating costs
and quantifying them over the future planning period for the alternatives
under consideration. Cost estimates are difficult to make because of the
uncertainties involved; for example, the lack of cost data history %yd
the effect of quality and quantity of meterials in such a program. 2
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This uncertainty factor would necessitate the evailability of a
specialized staff with considerable technical knowledge to estimate
this date. In view of the planning and coordinating activities carried
on by system headquarters and the IDD, these orgenizetions would be the
logical choices for providing this capability.

Output Estimates:

Output indicators of the geins resulting from costs incurred for
library programs are also estimated for each year of the milti-year
planning period, for each progrem~~ Output indicators reveal the
quantified accomplishments reelized through expenditures on library
programs. One illustration of an output indiecstor would be an esti-
mate of the library's document delivery cepability (capability index)
over the planning horizon, and an indication of annusl improvements
in this measure as funds are expended on library programs. Other ex-
emples would be: the number of professional staff employed; library
space per user; library staff per user ratio; number of volumes of
books purchased by subject; periodicals purchased, and so on. Any of
:lizgae indicetors could be meaningful to the staff of & particular

rary.

The principal types of output measures are those which indicate
the magnitude of goods and services produced, such as the number of
books, periodicals, films, records, end equipment purchesed. They are
the measures which indicate, in a rough menner, the quality of goods
and services in terms of their characteristics, durstion, and content,
such as hours of service provided, mmber of professional steff in
graduate school, ratio of specislty consultants to number of users of
their services, and changes in the number, types, and characteristics
of those using the library.22 Other indicators could be comparative
in terms of magnitude, in relation to population, area, and the like -
as, for example, books or periodicals per capite, consultant special-
ists per area served, and so on. Since output indicators mst be
denoted for each program, it is incumbent upon library management to
study its progreams carefully in terms of objJectives, scccmplishments,
etc., in order to determine reslistic indicators for each program.
There are no pat rules. The indicators must be relevent, simple, and
applicable to the program undergoing analysis.

Output indicators cen be useful in other respects, They can help
"set priorities and cbjectives for new progreams, decide emong propoggll
for new progrems, end evaluete the effectiveness of past programs."
For example, suppose that in the "Resource and Services' progrem of
the State Library, it wes decided to strengthen the book collection in
the physicel sciences for use by students from the secondary level
through undergraduate college education. The output indicator for year
19XX has denoted a quantity of X volumes, each to be added in the sub-
ject areas of chemistry, biology, and physics. After the program hes
been in operation, actual experience can be compared with estimated
output. If the outcome is unsetisfactory, it may be desirable to estab-
1ish the objective of accomplishing the purchase of X volumes or revising
this estimate. Since the objective is essential to the continued ef-
fective functioning of the library, it can be given top priority over
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other actions. In addition, the need to prescribe some new action to
meet an output indicator may arise, in view of an analysis of estimates
of predicted outcomes. This process can lead to changes in the levels

of programs, in the related cost level, and in the effect on the output
indicator (causing the output estimate to rise or fall).

Progrum Memoranda (FM):

A major output of the PPBS design is the multi-year FM, or plan,
vhich defines the policy guidelines and objectives as well as the mejor
progrem decisions of the library administration, and is indicative of
where the library is going in the future and how it intends to get there.
The 12 also explains why the major progrem decisions were made, and
describes anticipated program acccmplishments. The FM is the result of
systems analyses conducted Quring the year, taking into account "input
forecasts, opira.tional forecasts and estimates of ocutput indicators in
the future."?2

Program and Financial Plan (PFP):

|
|

The FFP is another major document output emerging from PFBS design.
It is prepared as a result of the systems analysis conducted during the
Planning-programming cycle, and reflects tentative program decisions,
displaying the estimated cost and estimated output indicators by the
activities within each program. The FFP denotes the feasibility of
program decisions in terms of the revenue available to meet program
expenditures and, indeed, indicates the relationship between the total
Program expenditures and revenue, as well as any imbalance between them.
The output indicators provide a ready reference for what ig being pur-
chased by the expenditure of funds. The PFP is also indicative of the
relationship between output indicators and changes in costs. Changes
in output indicators in the output plan are reflected on the cost side
by increased or decreased expenditures in a program, or in such input
factors as user population.

glugget :

The first year of the FFP becomes the basis for the preparation
of the budget, insuring a relationship and compatibility between the
budge!; and the policy decisions, objeltives, and progrems of the M
and PFP, The budget approved by the library's taxing jurisdiction
becomes the authorized plan of action for the library's activities
duringz the ensuing year. The PFP, which provides only guidelines
to action, 18 revised to reflect these decisions, thereby serving as
both a summary of program decisions and a starting point for the next
annual PPB cycle.
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Statisticel Requirements of PPBS Design For Cooperative FPublic
Yibrary Systems

Data must be "recorded and revised to 5upport management decisions
for plaming, operating, and controlling.” D These date must then be
made available to manag:rs at all levels with a gecognized need to know,
thereby providing them with useful information.20 These axioms epply
to information required for a PFBS design. Befors ve indicate specific
PPBS information requirements, however, the statement of a few assump-
tions is in order. First, what follows is a description of the general
categories of date required. More explicit date requirements can best
be determined at the planning level in each library or public library
system. Secondly, this is not an attempt to denote the availability,
eollectability, or sources of this data. And finally, the categories
which follow attempt tc identify broed divisions epplicable to & PFBS
design. Therefore, no discussion or comment is offered on the relation-
ship between these dats and those currently collected by the library
profession in accordence with the recommendations of professional organ-
izations, or as required by State, locel, and Federal laws.

The major categories of information required for a PFBS design are:

(1) Demographic information, such as population data
(age, sox, etc.) Fopulation is a key to forecasting
levels and costs of progrems. The presence of &
large group of disadventaged in a cocmmunity can
result in certain types of program decisions and

levels »f expenditure.

(2) Econcmi¢ and social data, to determine the economic
future of the community, its potential for growth,
and the educational level of the community and its
relationship to the use of libraries. Employment
figures are important, since people are likely to
move to areas with a high level of employment op-
portunity. Income levels provide some insight into
the tax sources of the jurisdiction, and possibly
an indication of revenues available to the library.

(3) Financisl data, to determine program costs and to
direct planning. Wage and price date are important
because they are the chief determinants of costs to
the library. Obviously, much cost data will be re-
quired on all aspects of library operations. This
means ihat data will be required on all costs per-
teining to a particuler program - such ltems as wages
and salaries, costs of operating and maintaining the
facility, costs associated with technical services, etc.
Cost aata must be allocated among the various progrems.
Tt is ‘therefore recommended that a possible research
topic is an enalysis of library operations for purposes
of delineating the various costs associated with those
operations, indicating those cost dats which are readily
available, and commenting on the feasibility of collect-
ing other required data which are not currently availsble.
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(4) Output indicators, to estimate the output or results
of library expenditures by program. Traditionally,
library budgets heve been classified by objectives
of expenditures, such as construction, facilities,
personnel, and so on, without regard to the results
of these expenditures. An snalysis of library opere-
tions is needed for purposes of specifying library
outputs and the feasibility and degree of difficulty
of collection of data.

(5) Measures of effectiveness. We have previously recom-
mended that the applicability of the capebility index
to public libreries be studied as one way to measure
the library's major service - its capability in pro-
viding documents. Measures of effectiveness are lack-
ing in other areas of library service, as well as in
the quelity of library services and their impact on
the user. Additional study is required in these areas.
A thorough study of output indicators may provide
another means of evaluating library service. BSuch
indicators can be potentially meaningful to & profes-
sional librarian for action needed in the future.

(6) Collection characteristics. In devising the program
structure in terms of purpose and target group, it is
necessary to know the magnitude of current holdings
geared to the various target groups. Changes in the
magnitude of holdings by type, category, subject mat-
ter, and so on, will be required for comparison with
output estimates. The quality of any collection is
importent. Increased demand, the knowledge explosion,
higher material costs, and the expectation that the
local library will provide the most frequently used
meterials, indicate that great care is needed in the
selection of library materials. These factors further
necessitate the collection of data about the quality

l’ of the library's holdings.

|

(7) System activities. Since public library systems are
based on the principle of sharing resources and avoiding
their duplication, each member of the system should dbe
| provided with data concerning the collection and programs
of the central library and the system headquarters, since
. the latter are the principal resource backstops of the
system. These data can then be used in the PFBS cycle
| for determining what programs the local library wants
; . to underteke. In the system context, neither the col-
lections of an individuel library nor its expenditures
reveel the extent or true range of library services
available to the public 27  Rather , these factors are
disclosed by the sum total of services for all
libraries in the system. The size of the book col-
lection of & system does not represent the same
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strength as & similar number of books held by one
library because of the duplication of titles held

by the lystem.‘fa Date pertaining to system activities
and the activities of the member libraries are needed
by each of these organizetions in planning its programs
effectively. Thus, statistics on the character of the
collections of members and system headquarters, similar
to those recommended under "Characteriztics of the
Collection”" should be made available for planning

purposes.

The statistical categories presented above are indicative of the
general nature of the data required for the establishment of a PFBS
design. When a PIB system is established and set into operation, more
explicit statistical measures will be determined. These measures will
be the natural result of a detailed analysis of library operations,
and the formulation of objectlves, program structure, measures of
effectiveness, and indicators. As the level of the analysis intensifies,
explicit statistical data beccme known.

PPBS is & management congtruct designed to improve the basis for
public decision making. The specific tasks that a library or any sgency
is required to perform in s PP'BS context constitute, in themselves, a
beneficial exercise. The requirements of a PFBS design - definition
of objectives, development of an objective-oriented program structure,
consideration of future implications of decisions, and the inclusion
of all pertinent costs over a multi-year planning horigzon - are
essential to any reasonably functioning decision making process, ale-
though it is our belief that they are never truly fulfilled. The
establislment and operation of a PPBS leaves none of these requirements
to chance, as the system design demands that they be carried out.

PPBS can be of great importance to those organizations, libraries
included, which choose to attempt such a system. It encoursges the use
of planning as the best device for assessing the future, and the meking
of better decisions é.n terms of "ends and means, goale and resources,

outputs and inpute .2

The contribution of PFBS tc plenning consists of the encouragement
of systems analysis of program alternatives, the aggregation of programs
by objectives, and the multi-year projection of costs. The planning
function is important alsc because it features evaluation and revisions
of ongoing progrems in the light of experience, and changing expecta-
tions and conditions, e&s manifested in input -and output indiestors and
measures of effectiveness. It can be seid that, as a result of the
planning function, PPBS provides the library and other organizations
using this design with:

(1) the ability to see their objectives comprehensively

(2) an awareness to seek out alternatives for achieving
objectives

(3) an ability to determine progrem priorities and more
explicitly express program obJjectives 0
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Programs ere evaluated on the basis of measures of effectiveness,
which indicate progress toward objectives. The concepts of input and
output indicators set the level and type of program and clarify the
decision maker's idea of what is purchased through the expenditure of
funds. These concepts are radically different from those under which
libraries have treditionally operated. Here again, library management
is given an indication of how effective it has been in the expenditure
of funds.

PPBS is not without its difficulties. Conceptually, it is quite
logicsl and reasonsble, but operationally, it may present many problems.
It is easily perceived that the first element in a PFBS design is the
jdentification of fundemental objectives, but it is not so easy for an
organization to develop them in writing. The latter task involves
nothing less than a study of the orgenization's operations and its
decision making apparatus. But this issue, like all others in the
esteblishment of & PFBS design, must be faced.

In addition to the task of identifying objectives, other concep-
tual problems include the development of & program structure and the
grouping of progrems and activities by objectives. Illustrations of
one type of progrem structure have been presented. This sample repre-
sents an initial attempt to devise a library program structure. We
do not imply, however, that other program structures, with different
orientations, would not be useful. Furthermore, as wider experience
and knowledge are gained in such areas as measures of effectiveness,
social indicators, and so on, we would expect the nature of the program
structure to change. '

Practical problems also exist in the implementation of & PFBS
design. It is questionable whether libraries with only small expendi-
tures, would benefit from such & stystem. Further, the availabllity
of qualified personnel to carry on the PFBS effort would be seriously
lacking at the local level. Estimates of multi-year cost prejections
and of the costs to be included present additional problems when an
analytical staff is lackipg. The need to develop both staff capabil-
ity and experience in cost analysis is imperative, since prograrm decie
sions are based upon & comparison of benefits to costs. Time, experi-
ence, and research will have to provide answers to these issues, The
feasibility of PFBS for libraries of different sizes and types, and
the policy implications of coordination of planning effort within
and among levels, are issues worthy of additional study.
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A SYSTEMS ANALYSIS OF THE LIBRARY AND INFORMATION SCIENCE
STATISTICAL DATA SYSTEM: THE RESEARCH INVESTIGATION

b A. Problems and Objectives:

This study is a continuation of an investigation whose long run gosl is
the design and establishment of a nationel model for a system of library
statistical data. The research carried out thus far indicates there is a
serious need for en improved system of library and informetion science statis-
tical data. This confirms the widespread recognition throughout the library
profession that this need exists and that it should be met. Indeed, as an
€xample, commenting on the questions of how funds avaiiabie for the construce
tion and support of libraries and library services can be more effectively and
efficiently utilized to yield the most benefit for the taxpayer's dollar, the
nﬁn of the National Advisory Commission on Libraries, October 126_§, states,

e piti incompleteness and tardiness of library statistics, and their lack
of comparability, mekes it impossible to give specific quantitative responses
to this series of questions. No one knows precisely, or even with close appYoXx-
imation, what the total present library expenditures of the nation are, or even
what the federal contributions to these expenditures are - nor can even approx-
imately reliable specific estimetes be made of the costs of remedying the geri-
ous deficiencies in library service that we all know exist." Analogcas defi-
ciencies can be cited in every other major category of library statistics.

The basic objectives of this research investigation remain as stated in
our earlier proposal: |

(1) to enslyze the multiplicity of requirements for library
and information science statistical data., Particuler
emphr.sis will be placed upon informational needs for
menagement decision-making to include data requirements
for planning, programming, budgeting, operational
decision-making, policy formation and evalumation.

(2) to study the nature of the data that are available under
the present statistical system and activities, and other
pertinent data socurces outside the library field.

(3) to compere (1) with (2) so as to eccomplish an evaluation
of data requirements versus availability.

(4) to specify the nature of a comprehensive library and in-
formation science statistical data system which results
from the analysis conducted in steps (1) through (3).
Since any system will be less than perfect, adeptive
controls should be included for detecting and correcting
deficiencies in the system as they develop.
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(5) to provide a set of recommendetions clessified by
priority level upon which to base a "nationel model”
for library statistics.

In studying the problem of a system of library statistics and using the
guidance of experts in the library field, we have decided that this project
should concentrate on the development of & management informetion system which
would provide the required statisticel information for effective management
of (1) large city public libraries and (2) large university libreries. The
mansgement information system will be designed to support decision-making and
planning in & planning-programming-budgeting context. The general purpose of
the syster will be to aid librarians, administrators and board members in the
planning and decision-meking process so that the library may operate at maximum
effectiveness to yield maximum benefits. We will be concerned both with the
atatistical information required for the library's administrative and managerial
purposes, and with the information required at other levels, such as by library
associntions, legislators, government administrators and funding officers. It
i in ‘this sense that the term "management information sysiem" is used through-
out this proposal. The long run challenge is the design, development, and
implementation of a management information system that can deal effectively
:ie:? current and emerging problems of an increasingly complex library environ-

Since the beginning of this project, an intensive review of relevant re-
search studies, reports, monographs, snd statistical releases has been and con-
tinues to be carried out. A selected bibliography is attached (Exhibit 1).
Although & number of these studies have been helpful in teims of suggesting
possible lines of investigotion for this study, it appears that to this date
no res«axch investigation of the type herein proposed has been conducted in
the library field.

Description of Activities gProcedureazz

Thig research investigation is designed to be carried out in two phases.
The present proposal is for funding of Fhase 1, which is scheduled to be com-
pleted in one year. It is enticipated that Phase 2 will require an additional
one year period. Funds will be requested for Fhase 2 at the appropriate time.

The research investigation is partitioned as follows:

Phase 1

Design and develoyment of & management information system for large city
public libraries and large university libraries.

Phase 2

(a) Tests of the feasibility, stability, effectiveness and costs of the
management information system developed in Phase 1.
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(b) Extension of the management informstion system to systems,
networks, and other cooperative arrangements among libraries.

The development work described under Phase 1 is to be carried out through
an intensive study using & large city public library and e large university
1library as the bases for the construction of pilot model menagement informetion
systems for these two different types of libraries. Although two particular !
1ibraries will be utilized in this phase of the study, the statistical data |
systems would be general ones designed to be applicable to 2]l libraries of ;
the given type. The specific libraries to be used in Phase 1 have not as yet i
been selected. It appears desirable to use the guidence of eadvisory committees i
in this selection process. At this time, no prejudgment hes been made concern-
ing the formation of an advisory committee(s) for this project. Poseibilities
include a singie advisory ccumittee for the study or separate advisory commit-
tees for the public library and university library areas. Both possible arrange-
ments possess advantages and disadvanteges,and although no definite decision
between the two seems necessary at present, the advice and review contributions
of knowledgeable professionala in the library field and other relevant persons
E:;vided through the aegis of an advisory committee(s) heve obvious potential

ue.

The methodologicel approach to be used in Fhase 1 is that of systems
analysis. This type of approach in general views & problem in a sgo-called
"total-systems” context. Regardless of the nature of the system investigated,
this method involves a specification of the mejor operational functions of &
systen and an identification and description of the interrelationships among
tke various components. The basgic goel is to design an optimel system in oxder
to maximize scme measure of benefits in relation to the costs associated with
different possible systems. Translated in terms of the present problem, two
levels of model construction appear to be required. It seems axiomatic that
the basic purpose of & management information system is to carry relevant in-
formation to decision-mekers. IHence, the first level of model construction is
the design of a model of the library management planning and decision-making
process. The second level of model construction is the design and development
of the information system required to optimize the performance of this manage-
ment planning and decision-making process. Tt is important to note that we
have chosen not to teke an alternative approach of merely attempting to improve
the existing information system provided by library statisticel data. Such an
approach would involve & considerable risk of excessive concentration on ob-

' served problems. Systems analysis and operations research in other flelds

' strongly suggest that especielly in the early stages of an investigation of a
system, it is useful to disregerd what appear to be feasibility constraints
and to attempt first of all to conceptualize what might constitute an ideal
system. Practicality and feasibility considerations are then more rationelly
introduced at later steges.

In work carried out thus far, we have concluded that a model of the lidrary
management process must include (a) & formulation of library missions, objecs
tives and priorities,(b) a determination of the present and anticipated demands
for library services, (c) a determination of the resources available to meet
these demends, (d) the construction of measures of the relationships between
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the demand and supply factors in (b) and (c) in order that strategies and pro-
grans may be developed to yield maximum benefits in relation to costs. An in-
formation system for such a model involves data requirements in categories

such as (a) potential clientele, (b) user clientele, (c) collections, (a) ser-
vice, (e) awvareness, (f) personnel, (g) sources and uses of funds, (h) physical
facilities, and (i) equipment.

Clearly, the development and implementation of a detailed national model
for a management information system involving the specification and means of
provision of detailed informetion in all of the above-mentioned categories for
large public libraries and large universities constitutes a long range research
and implementation effort. The effort outlined for Phase 1 could potentially
make a useful, contribution in the following ways:

(1) the development of a manage-*ent model to assist librarians
or administrators in the ac¢ »n making and planning process
for effective mansgement of large city public libraries and
university libraries.

(2) the specification of the basic information required for
effective library management.

(3) the classification of potentially useful statistical data
according to (a) availability under present statisticel
syetem, (b) availability from sources outside the library
system, (c) potential availability.

(4) specification of the nature of a management information
system for a city public library and a university library.

The inveatigative effort involved in accomplishing Phase 1 of this proposal
would involve intensive work in the selected large city public library and large
university library by our research team. These research activities would in-
clude interviewing and working with various levels of library managerial person-
nel, studies of library planning,decision-making and operational processes, and
to the extent deemed necessary,the carrying out of surveys and observational
studies relevant to the construction of the library masnsgement information
system. In order to carry out this investigation successfully, it is considered
essential that a professional librarian at each of the two specified libraries
would devote shout cue-nalf time to this project. Appropriate budgetary allow-
ance has been made for this requirement.

As indicated, Fhase 1 will concentrate on the design and development of s
management information system for large public libraries and large university
libraries. The testing of this model would be carried out during Fhase 2.
Although libraries of a given type such as large university libraries have
many common characteristics and similar basic information requirements, there
are suostantiel differences in objectives, organizational structure, collec-
tions, and s, forth among these libraries. Therefore, the management informa-
tion system designed in Phase 1 ghould be tested for stability by studying
other libraries of the seme types. Since the management information system
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developed in Fhase 1 is meant to be a neational model and hence to have applica-
bility beyond the particular setting in which the reseerch is conducted, a
less intensive study of other libraries of the same type will permit a deter-
mination of the extent to which the findings of FPhase 1 should be adjusted or
modified to account for inter-library differences. Also some basic tests of
the feasibility, effectiveness, and costs of the proposed management informa-
tion system would be carried out in this second phase of the study. Finally,
considering the trend toward the foxrmation of library systems, networks and
other cooperative arrangements of autonomous individual libraries to improve
the general level of library service, the management information system
developed in FPhase 1 will be extended and modified to accommodate these
library interrelationships in Phase 2.

The following is a tentative time schedule for completion of Phase 1:

1. May 29, 1969 - September 15, 1969
Developuent of the management model for the decision-

making and planning process in large city public libraries
and university libraries. |

2. September 15, 1969 - January 15, 1970

Development of basic information requirements for
effective manegement of large city public libraries and
| university libraries.

3. January 15, 1970 - May 29, 1970

Development of management information system for
large city public libraries and university libraries.

C. The Use to be Made of Findings:

Publication of the major findings of this study will be attempted in the
professional library journals end in professional Journals in the fields of
management science and statistics. Management Science and The Journal of the
American Statistical Association are examples of the latter types of publica-
tions.

Furthermore, under guidance from the advisory committee(s) and the Office
of Education, the study would attempt to develop the best method of publication
of its findings, perhaps in monograph or book form. This may be an independent
publicetion effort or perhaps some type of joint effort with an appropriate
professional organization(s).
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Personnel and Facilities:

1.

Steff Summary
Name Function Pexcent of Time
Dr. Morris Hamburg Principal Investigator 57
Dr. Richard C. Clelland Research Investigetor 22
Mr. Michael R. W. Bommer Research Assoclate 100
Mr. Leonerd E. Remist Research Associate 100

Professor of Statistics and Operations Research
Advisor in Statistics, Graduate Group in Business and
Applied Economics, Wharton School, University of Pennsylvania.

Chairman and Professor, Statigtics and Operations Research
Department, VWharton 8chool, University of Pennsylvania.

Ph.D. candidate in Statistics, Graduate Group in Business
and Applied Economics, University of Pennsylvania.

Fh.D. candidate, Graduate Group in Operations Research,
University of Pennsylvania.
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Appendix C
Library Benefit-Cost Management Model

Introduction

The accompanying diagram depicts functions, functional relation-
ships,and statistical date and information flows for the menagement
of an idealized library in a benefit-cost context. This diaegram is
not intended to prescribe an organizational structure for library :
manegement, but rather to serve as a graphic aid in describing the i
conceptual framework of an idealized library statistical data, infor-
metion and menagement system which will be developed and synthesized
in the forthcoming year. This framework, as presented, is not re-
stricted to a particular type of library but is intended to be suf-
ficiently broad to apply to virtually any type of library.

Society

Most library financial support originates from governmental
grants, & parent organizaetion and private contributions. These funds
are utilized to influence user-library interaction, in which individ-
uals in the population to be served are brought into contact with docu-
ments of recorded humen experience. This contact has the potentiality
of educating, informing, motivating, and developing self-reliance with
respect to all areas of individual endeavor; vocation, recreation, citi-
zenship or public affairs, aesthetics, health, child cére, consumer
decision-making, ete. Collectively, the library acts as an accelerator

to further societal goals in the area of education, science, health,
social welfare, ete.

Data regarding current and future financial support are an im-
portant factor in the library management process. Other relevant date
and informeation collected from the general reealm of society to be util-
ized in the library menagement process originate from such sources as
book publishers, equipment menufacturers, other libraries, etc.

Population to be Served

The population to be served is a subset of society and may be de-
fined in terms of residence, affiliation, occupation, demographic and
other characteristics. Information concerning this population is ob-
tained in order to predict demend and needs of the users.

Library programs are implemented and incorporeted into the library
service end operations function to carry out library goals and objectives.
Library programs are concerned with such activities as acquisition, cata-
loguing, reference, stack maintenance, inter-library lcan, circulation,
etc. Informetion regarding input to programs measured in terms of fund-

ing and output measured in terms of services offered are required for
future planning.

|
|
Library Service and Operations ;
|
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User-Library Interaction

The population to be served and the library services offered
interact. The utilization of library services ylelds societal bene-
fits discussed previously. Although these benefits are not easily
measurable, information obtained from such sources as circulation
records end. in-library use surveys cen be utilized to construct per-
formence measures which are indicative of the derived benefits.
These performance measures can then be utilized in the management
process.

Statistical Data and Information

The statistical data and information collected to be utilized
in the management process include population deta, financial data,
library service and operations data, performance measures, and other
dete. These deta may be summarized and synthesized prior to use.

Models

Library models describe functional relationships between library
decision varisbles and constraints in relationship to the goals and
objectives of the library. Models may be used to make forecasts, to
aid in the evaluation of programs and to assist in the determination
of optimal decisions.

Planning and Analysis

This function of the library menagement process involves the
development and modification of models, the development of proposed
plans and programs in coordination with the director and other key
staff officisls, evaluating the effectiveness of proposed programs
from & benefit-cost viewpoint utilizing the models and stetistical
date and information collected, and performing other services in
this area as required.

Director

In the final anelysis the director of the library is responsible
for the planning and decision making involved in the management of a
library. The collection of statistical deta and information, the de-
velopment of models and the utilization of each of these in the plan-
ning and enalysis function represent & framework for a management
process. It is believed that directors cen be aided considerably
by this form of a rational approach to manegement processes of
planning end decision meking.




