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Preface

The nation’s libraries collectively serve the purpose of providing public
access to the body of information preserved in recorded form. They supply the
means of discovering what information exists, and of making it directly avail-
able. Providing access is a relatively small but essential part of the total task of
information management, and libraries have a large, though by no means ex-
clusive, part in that job.

Planning for the achievement and maintenance of adequate public access
to recorded information requires data about the present supply of, and future
need for, personnel to operate the library system. But until recently, we have
not had reliable answers to these apparently simple questions: How many
people are now operating the system, and how many more will be needed to
keep it operating? Will there be enough people to operate it, if things go on as at
present?

Only a few vears ago, the American Library Association announced the
existence of a critical shortage of trained librarians. Assuming the social neces-
sity of a public access system, the centrality of the library system and the need
for specially trained people to operate it, this looked like a serious social prob-
lem requiring speedy action. The association’s announcement was all too soon
contradicted by numerous reports of a glut of librarians on the market, leading
to the recognition of a new problem calling for social action. The first problem
was imaginary; one wishes the second were also.

As the result of research, we are now able to give reasonably reliable
answers to the above questions. The Bureau of Labor Statistics of the U.S.
Department of Labor has issued a report giving the results of a study of library
manpower supply and demand nationwide. Aggregate national figures, however,
need to be supplemented by local estimates. How will things be in particular
parts of the country? How in New York, how in Arizona, how in California? In
many ways California is unique, and not unnaturally of particular interest to us
in the state. We want to know, if we are concerned with the question of who is
to run the library system of the state, whether what is true in general for the
country is also true for this part of it.



Michael Cooper’s study thus complements the federal study by telling us
about the present situation in California, and the future situation, if things go on
as they have gone. It is important to stress this point, which can be taken to
distinguish forecasting from prophecy. It would be comforting to know exactly
what is going to happen; but we are not in that position. Essentially what a
study like this tells us is: if good past predictors continue to be good, then the
needs for personnel, and the supply, will be thus and so.

But what were good predictors up to now may cease to be good, for a
host of reasons. For instance: already there is evidence of a structural shift in
employment patterns in the library world, towards decreasing the proportion of
professional staff and increasing the proportion of non-professional staff. This is
especially evident in the “technical services” area of work, ie. acquisitions,
cataloging and classification. While this shift is now visible, its continuance is
not certain; technological innovation might further reduce staff needs, but pre-
cisely in the area of the most routinized tasks, now being increasingly per-
formed by non-professionals. Further, the shift is not inevitably one towards
overall reduction of professional personnel, for there are signs of increasing
development of direct service to library patrons, as in community outreach pro-
grams. An apparently increasing professionalization of school library services is
offset by long-term demographic changes, that could conceivably be counter-
acted by changing the student-librarian ratio. The possible need for new cate-
gories of personnel, especially the audio-visual or instructional media specialist,
might be met by new definitions of librarians’ responsibilities, or might draw on
entirely new sources, thus enlarging or diminishing the need for librarians.

Changes in society at large could profoundly modify the demand for
library services, and therefore for librarians, but in strikingly different ways.
Recollections of the Great Depression suggest that in times of economic con-
traction, specialized private library services contract but the demand for munici-
pal free services expands. Library use, and the demand for library services,
increases {up to a point) with increased education: so an increasingly educated
public would mean an enlarging audience for library services. But one cannot
now be confident that the proportion of the population seeking advanced edu-
cation will continue to rise. Increasing numbers of older people, out of the work
force, may well call for new orientations in library service; the young are
becoming a smaller proportion of the population, and the elderly a larger pro-
portion. But while the young have been heavy users of libraries, we cannot be
sure that their elders will make comparable demands on the library system.

There are some weak signs that librarians themselves are discovering new
roles that are relatively detached from libraries as institutions. As information
agents or bibliographers working independently of any particular library, librar-
ians may develop a new form of personalized information service. Of course
such a new form of service might simply compensate, or might not even com-
pensate, for a decline in demand in other sectors.

xii



That there is likely to be an adequate, or an inadequate, supply of people
to do a certain job is one matter; that the job needs doing, or will be adequately
done by the people available, is another. Study of supply and demand is only
one aspect of the study of the present and future adequacy of the public access
system. I am glad to see Cooper’s study published by the Institute of Govern-
mental Studies, and hope that this will not be the last of its contributions to the
task of aiding policy analysis in the area of information management.

Patrick Wilson
School of Library and Information Studies
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Introduction

Background

What are the future employment prospects for professional librarians?
Although their numbers equalled only about 0.16 percent of all workers in all
industries in the United States in 1970, the potential abundance or lack of jobs
for professional librarians affects the plans of a variety of institutions and indivi-
duals. These include persons considering librarianship as a profession, educators
who determine the scope and size of librarians’ training programs, employment
counselors who advise students about career prospects, employers whose library
plans involve the availability of new employees, and governmental agencies that
support appropriate projects and programs.

Although librarians may now be experiencing a shortage of jobs, many
have argued that there is a great “need” for professional librarians, with the
implication that if such needs were met, the shortage would disappear. This
paper adopts Blaug’s distinction between “demand” and “need.”! Demand is
defined as a willingness and ability to pay for such services; need is based on the
stated objectives of an organization or community. This paper therefore focuses
on demand for librarians, in developing projections for library employment.

Juggling Supply and Demand

Relatively complex phenomena, such as the “cobweb cycle,” prevent a
clear evaluation of supply and demand at any given time in many professions.
A cobweb cycle is created when excess demand raises the relative earnings of
those with a specialized skill. Assuming that students are made aware of and
respond to the rise in prospective earnings, the increase in the supply of skilled
persons takes five to ten years to materialize. Because of this lagin the adjust-
ment of supply to demand, there is every chance that market forces will over-
shoot equilibrium, so that what has been a shortage turns into a glut. Subse-
quently, as earnings fall, the reverse effect takes place. This dynamic adjustment
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process may never produce market clearance in any one period; rather if is
characterized by continuous fluctuations in earnings associated with successive
phases of labor shortages in one field and labor surpluses in another.?

Although phenomena such as cobweb cycles appear to defy control, it
is important to try to provide the most accurate information possible about the
future structure of the job market. This study attempts to do so for librarians,
by analyzing the expected demand for professional librarians in California to
1985. California provides the focus of the study and the major data. The three
models: projecting the demand for (1) public, (2) school, and (3) college and
university professional librarians, are intended to be generally applicable to any
of the states or to the nation as a whole.

Defining “Librarian” and Assessing Numbers

The definitions of a “librarian” are as diverse as the institutions in which
librarians work. One useful and concise example is: a staff member “doing
work that requires training and skills in the theoretical or scientific aspect of
library work, as distinct from its mechanical and clerical aspects.”’3 While this
definition stresses the distinction between theoretical and clerical activities,
others relate to the tasks performed by librarians, e.g., selection, cataloging, and
reference.® Still other categories of occupational definitions have been prepared
by the American Library Association® and the State of California.® In addition
to duties performed, these indicate training, education and experience.

The U.S. Bureau of Labor Statistics (BLS) classifies librarians as pro-
fessional and technical workers. Within that category are seven major subcate-
gories. Librarians are classified as part of “Other Professional, Technical, and
Kindred” workers, along with, e.g., accountants, airplane pilots, clergymen,
lawyers, and social workers. As Table 1 indicates, in 1970 professional and
technical workers accounted for 14.2 percent of the total number of individuals
employed. According to a BLS projecticm,7 this figure is expected to rise to
16.3 percent in 1980, making the annual rate of change between 1970 and 1980
for professionals the highest of any occupational group.

Table 2 indicates that professional librarians represent 1.13 percent of
all professional, technical and kindred workers.

A detailed analysis of the occupational groups employed in libraries,
based on 1970 U.S. Census data, appears in Table 3. The table shows that 17.10
percent of all workers in libraries in California were professional librarians and
56.78 percent were library assistants.

While the present analysis focuses primarily on the demand for pro-
fessional librarians, nonprofessionals are alsoincluded. In general, the distinction
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TABLE 2

Employment by Occupation Group for Selected Professional,
Technical and Kindred Workers: 1970

% distribution

% for alt
Occupation Number distribution occupations

Professional, technical and kindred 11,140,000 100.00 14.17
Engineers, technical 1,083,922 9.73 1.38
Natural scientists 360,936 3.24 0.46
Technicians, excluding medical and

dental 1,613,740 3.10 1.29
Medical and other health workers 1,775,716 15.94 2.26
Teachers 3,672,412 27.58 3.91
Social scientists 62,384 0.56 0.08
Other professional, technical and kindred

(exchuding librarians) 3,645,008 32.72 4.64
Librarians 125,882 1.13 0.16

Source: Adapted from U.S. Bureau of Labor Statistics, Tomorrow’s Manpower Needs:
Volume IV, The National Industry-Occupational Matrix and Other Manpower Data,
Bulletin No. 1737 (Washington, D.C.: Revised 1971, 1972), p. 27; and from California,
Department of Education, Bureau of Administrative Research and District Organization,
California Public Schools: Selected Statistics 196 7-68 ( Sacramento: 19693, p. 225. The
second column and part of the first column are derived from the third column. Numbers
do not add to totals shown due to rounding.



TABLE 3

Numbers of Workers in Libraries in California,
by Selected Occupational Categories: 1970

o
7o

Category MNumber of workers distribution

Professional, technical and

kindred workers 2,401 18.51
librarians (2217 {17.10
others (184) {141
Managers 71 0.55
Sales workers 10 .08
Clerical workers 9,738 75.12
library ass’ts. (7,361) (56.78)
typists (1,035) (7.98)
other (1,342 (10.36)
Craftsmen 98 0.76
Operatives 231 1.78
Service workers 352 2.72
Laborers 62 0.48
TOTAL 12,963 160.00

Source: Personal communication from California State Employment Development
Department, February 1974.



used here is as follows: a nonprofessional employee is “in a position, the duties
of which are of a mechanical and/or routine nature, not requiring professional
library education.”®

Library Statistics

if definitions of “librarians” are varied, collections of library statistics
must be called chaotic. A 1972 U.S. Office of Education survey of 2,133
governmental and nongovernmental agencies concerned with library and infor-
mation center operations? confirms this diagnosis. Of the group surveyed,
1,004 agencies (47 percent) stated that they collected statistics or data of some
kind. Of these, 244 agencies {24 percent) collected library statistics, and 105
shared the following complaint:

The greatest problem or difficulty encountered by re-
spondents in their statistics or data practices is inaccu-
rate, inconsistent or incomplete source data. Thisisa
reflection of a general lack of uniform collecting meth-
ods and standards, and a common failure to enforce or
monitor existing collection rules and procedures within
the responding agencies and organizations. The latter
situation is related to another common problem: lack of
adequate staff time to pursue statistics—and data-collec-
ting activities,

The results of the survey indicated another critical difficulty: lack of
agreement among respondents on the categories of data that should be collected,
even for the most “obvious” items, and of course, on the definitions of the
categ@ries.“ As indicated above, only a relatively small number of those res-
ponding collected any data at all. Thus, the library statistics reported in this
paper should be considered only approximations of true values.

As a result of insufficient statistics on the employment of librarians, the
considerable body of literature on this topic is primarily qualitative and subjec-
tive rather than quantitative, and its findings cannot support analysis of demand
trends. However, the release in 1975 of the BLS report, Library Manpower. A
Study of Demand and Supply , has improved the situation considerably.



Report of the Bureau of Labor Statistics

Commissioned by the U.S. National Center for Educational Statistics,
the BLS report summarized a two-year project investigating employment patterns
of librarians throughout the U.S.; it is the most thorough analysis available. The
study analyzed past trends in the employment of librarians and library assistants,
and projected demand for the two groups to 1985, The demand figures were
compared to the number of individuals entering the labor force to give an esti-
mate of future employment prospects in librarianship. Data for supply and
demand projections were obtained by questionnaire from a stratified sample of
libraries across the nation. The final report discussed economic factors that in-
fluence the labor market for librarians, ibrary assistants, and those employed in
libraries; it presented statistics and analyzed trends, 1960-1985.13

For libraries in schools, colleges and universities, projected enrollments
provided the basis for projections of library employment. Population trends
were used as primary guidelines for projecting jobs in public libraries. Finally,
projections of industry employment and calculations of the proportion of
special librarians to total employment in the respective industries were used to
estimate employment in special libraries.!*

The BLS prepared two alternative demand projections for the employ-
ment of professional librarians: the “basic” projection and the “alternative low.”
Table 4 summarizes the projected demand by type of library and shows the
expected annual rate of change in employment, given the “basic” projections.
Projections for 1985 indicate that the overall employment of librarians could be
as high as 162,000 or as low as 148,000. The higher rate represents an approxi-
mate 2.7 percent growth for the 15-year period (1970-1985); the lower is based
on 1.7 percent growth.

Table 5 summarizes demand and supply figures for the 15-year period.
The total number of openings for librarians is the sum of those positions made
available by growth in demand and by replacement of presently employed
librarians. (Methods used to calculate replacement demand are discussed in
Chapter V.) In general, approximately 72 percent of the demand for librarians
to 1985 will come from replacement of those who retire or leave the profession.
The table indicates (for the “basic” projection) that 11,200 students will be
awarded bachelor’s and master’s degrees in librarianship during 1970-85, and
that of these, approximately 9,000 (80 percent) will enter the labor force as
librarians. On this premise, there would be 2,200 more positions available than
there would be librarians to fill them, from 1970 to 1985,

Perhaps the only major flaw in an otherwise excellent report is the
assumption that 80 percent of library school graduates will enter the profession.
It can be assumed that not all graduates will become working librarians, but in
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the absence of reliable statistics, additional research is needed to determine the
proportion that will do so.

U.S. Office of Education Study

A second attempt to predict the demand for librarians was conducted by
the U.S. Office of Education.'> This research projected the requirements for
school librarians and school media specialists. As the basis for the projections,
data were gathered on student enrollment and the number of full-time equivalent
(FTE) librarians employed. A ratic of pupils per librarian was calculated. His-

orically, the pupildibrarian ratio in the United States has ranged from 1 ’?58
stLdents per librarian (1958-59) to 1,297 students per librarian (1967-68).
the second set, it was assumed that the average annual 3.5 percent ratio Qf
improvement—a decline in the number of pupils per librarian—established during
1958-59 1o 1967-68, would continue. The third set of projections (not shown in
Table 6) was based on the ratic recommended by the National Education Associ-
ation: 250 students to onelibrarian. This ratio would result in demand estimates
for librarians roughly five times higher than either of the two projections shown
in Table 6.

The number of librarians to be employed under each of these projected
pupil-librarian ratios was calculated by dividing a projected value of expected
enrollment (prepared by the Office of Education) by the pupillibrarian ratio.

Assuming a constant pupildibrarian ratio of 1,297 to 1, Table 6 shows
that employment is expected to reach 39,320 in 1979-80. Under this constant-
ratio projection, almost all openings will be due to replacement. Assuming a
3.5 percent yearly decrease in the number of students per librarian, as well as
replacement jobs, total employment in 1979-80 is expected to reach 60,280.
The replacement figure of 8 percent was based on replacement rates for teach-
erst® and may be subject to error. (For an analysis of the problem, see the
discussion in Chapter V on replacement rates.} Table 6 also indicates projected
job availability in 1979-80 as beingeither 3,140 job openings (under the constant
pupil-ibrarian ratio {or 6,880 job openings {(under the ratic of 3.5 percent
annual growth for librarian jobs).

Baumol and Marcus Study of Library Economics
Understanding the economic relationships governing library operations is

helpful in projecting employment demand. Baumeol and Marcus!’ analyzed the
economics of academic libraries; their investigation of four-vear colleges and
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universities for 1967 and 1968 is of particular significance to this paper. Their
work is based on U.S. Office of Education library ss‘:atistics,ig’ig and uses re-
gression analysis to explain differences in the operating costs of the 678 libraries
studied.

The conclusions of the cross-sectional aﬁalysiSQ
follows:

1. Operating cost variations among libraries relate to variations in collee-
tion size, acquisition rate and staff size.

2. Enrollment changes have little effect on the size of the staff and
acquisitions.

3. Public institutions of medium and large size seemn to be less adequately
staffed than comparable private institutions.

4. Acquisition costs per volume are lower for small institutions, but there
is little variation in costs for institutions of other sizes.

Baumol and Marcus also analyzed variations in library staff size. They
found that the size of the collection, educational expenditures per student,
type of institution (public or private}, and size of institution {as measured by
enrollment) explained most of the differences in staff size 21

With regard to the effect of educational expenditures per student on
ibrary staff size, Baumol and Marcus found that as expenditures increased,
library staff increased. The increase in staff size was found to be three times
larger in private than in public schools, however, indicating that public schools
are a:fzalzuctant to allocate additional resources to libraries as funds become avail-
able.

0 can be summarized as

Enrollment changes had little effect on library staff size. In general,
staff size in private institutions tended to change more in response to enrollment
changes than in public institutions.?® No analysis was reported on the relation
of faculty size to library staff. As noted below, this seems to be an important
variable in understanding changes in the size of professional staff.

Baumol and Marcus were not primarily interested in staffing analysis,
nor in predicting the values of staffing variables.

Additional Library Employment Studies

Two other noteworthy studies on the supply and demand for librarians
are those conducted by Schick and Bolino.

The Schick Study. In 1964, Schick projected the number of professional
librarians needed for each vyear from 1964 to 1975, he predicted that 82,500
librarians would be employed in the U.S. in 1970 and 93,000 by 1975. This
nationwide study provided tabulations by type of library degree and numbers of
professional librarians emploved, according to library t}'pe,§4 but offered little
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information on methodology. His estimates proved somewhat conservative,
judging from 1970 U.S. Census data, which indicated that about 124,000 persons
gave their occupation as librarians. The Schick study, nevertheless, provided a
quantitative estimate, while others were offering only subjective evaluations.

Bolino’s Analysis. One of the most comprehensive studies of librarian
employment was that of August C. Bolino.?® He examined employment trends,
expenditures, salaries, placement of librarians, and supply of librarians for aca-
demic, school, public and special libraries.

Using cross-sectional data, he attempted to explain variations over a one-
year period in professional employment levels in academic libraries. He examined
a number of variables, using multiple linear regression analysis. Institutional
enrollment was found to be the variable that best explained staff size variations.
Briefly, Bolino’s study analyzed past and present librarian employment but did
not project future demand.

Forecasting Techniques

A number of alternative methods can be used to make labor force pro-
jections. Some of these methods are briefly reviewed. 2

Techniques for forecasting can be divided into three categories: qualita-
tive techniques, time series analysis, and causal models. Qualitative techniques
are used when it is not possible to gather adequate quantitative data on which to
base a forecast. The methodology generally involves soliciting the opinions of
experts, obtaining as much relevant information on the problem as possible,
and then making rational decisions based on the available evidence. Included in
this category are the use of Delphi methods or panel consensus; visionary
expertise of individuals; and historical analogy

Jsers of Delphi techniques provide a series of questions addressed to 2
panel of experts. The answers are summarized and then presented to the experts
again. The expertsare asked to answer the same questions a second time, keeping
in mind the group consensus in the previous round. The process continues until
there is, or is not, convergence on a particular course of action or answer. The
Delphi method has been used to 1demﬁy public library objectives and govern-
mental policy toward public hbranes 7 but has not been used in projections of
library employment. Chambers, Mullick, and Smith28 suggest that in general,
the accuracy of the qualitative techniques for forecasting is uneven and is highly
dependent on the competence of the individuals participating.

Time series analysis bases projections on data’from past time periods;
data are analyzed and the rate of change of the projected variable is determined.
(Models developed for the present study involved some use of time series anal-
ysis.) The methodology relies heavily on the assumpton that past patterns will
continue in the future. A number of methods can be used to analyze time series
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data, including some that smooth data irregularities and others that seek to
isolate seasonal and cyclical variations.

Baumol and Marcus used time series analysis of library data in the work
cited earlier. In addition, it appears that Schick’s projections of the demand for
librarians?® were based on time series analysis as well.

Causal methods use regression and econometric models. These techniques
take into account all available, relevant, historical information about a process
and derive a mathematical relation between the variable that is to be predicted,
and the other variables known to be related. The Bureau of Labor Statistics
report discussed earlier®? used regression analysis techniques to analyze and pre-
dict librarian demand. There are no known examples of the use of econometric
models {discussed below) in the analysis of the demand for librarians, but this
methodology has been applied in predicting the demand for engineefs?’}

Causal models are the most sophisticated of the three groups, and they
are particularly useful in predicting 2 turning point in an historical trend.
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The Demand for Public Librarians
in California

Public libraries in Califomia have grown at a constant and stable rate, in
terms of total expenditures for public library service throughout the state,
during the 15 years from 1960 to 1975. Some of the factors contributing to
this growth deserve further investigation.

General Trends

Public library systems in California (ie., separate administrative units
consisting of a central library and a number of outlets or branches) increased in
number during 1960 to 1967, but have fluctuated since then.! {(See also Fig. 1b.)
This reflects in part the general consolidation of local government administra-
tive units since 1967. Figure 1 b, however, also shows that the total number of
library outlets? declined to 3,009 in 1966—due to financial constraints of muni-
cipal governments—but is slowly regaining its previous level. The recent recovery
is due largely to federal aid for local governments and public libraries.

Standard measures of library performance and status reveal a relatively
stable pattern. For example, except for a decline in 1968-69 to 1969-70, the
number of volumes held by California public libraries has increased steadily since
1960 (Fig. 1 ¢), total expenditure for library materials (Fig. 1 e) has risen stead-
ily and total circulation of non-book materials (Fig. 1 f) increased each year.

The statistics indicate a change in the relation between patterns of book
circulation (Fig. 1 d) and non-book circulation (Fig. 1 f); the former has declined
in the last few years while the latter has increased. These trends suggest that

15



Figure 1

Trends in Public Library Statistics
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Figure 1 cont’d
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public library patrons are taking greater advantage of the library media collec-
tions than of the book stock, although book circulation remains far larger in
actual numbers.

Employment Trends and Salary Allocations

The proportion of professional librarians to total staff members in
California public libraries is small, and the latter group is increasing at a faster
rate than the former, as seen in Figs. 1 h and 1 i. {(Note, however that the two
graphs are plotted on different scales so that the slopes of the curves do not
pictorially indicate relative growth rate.)

Since 1970, the number of library assistants increased for one year, then
declined over the next three. The number of professional librarians climbed
from 1970 to 1971, but remained relatively constant thereafter. The rate of
growth of salary and wage expenditures (Fig. 1 i) has been relatively constant at
a rate of about 34 46 million a year from roughly 1960 to 1974. It appears that
the total funds available for library salaries is growing steadily.

One explanation for this growth is that local government expenditures
have risen steadily. Library expenditures have remained almost constant at
about 1 percent of such expenditures for the last 20 vears or more .t Salary
allocations for libraries continue at about the same percent of total expenditure
each year, but increased salary and wage rates as well as increased costs of library
materials result in lowered purchasing power for the library dollar.

Financial Outlosk

Financial support for public libraries in Califoria comes mainly from
local government sources in the form of property tax revenues which supply
more than 97 percent of public library income {1972-73 average). Some addi-
tional funds are supplied through bonds (mainly for construction of facilities)
and through general revenues of the local government unit.

State and federal financial support for public libraries is small. Califor-
nia contributes mainly through the Public Library Services Act, which in 1972-73
supplied $800,000 to public libraries throughout the state. Federal funds for
public libraries are provided through the Library Services and Construction Act
(LSCA);S about $2 million were supplied to California libraries in 1972-73
under the terms of this act. Federal funds are also channeled into public library
systems through the State and Local Federal Assistance Act of 1972 (General
Revenue Sharing).

At present, the only stable, ongoing source of income available to public
libraries appears to be property tax revenues. The state Public Library Services
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Act funds are limited and distributed annually to an increasing number of
libraries. In the past few years, a large part of the federal LSCA funds have been
authorized but not allocated.

Property tax revenue also has its uncertainties. Recent court decisions
requiring more equitable property tax rates between certain governmental juris-
dictions in California may result in changes in the availability of funds.% Librar-
ies can expect that increasing property tax levies to provide more income for
their operations will meet with stiff taxpayer resistance.

Changes in the future amount or availability of such funds will signifi-
cantly affect library staffing patterns. Aside from the fact that the number of
professionals will vary, the proportion of librarians to library assistants will
diminish in response to economic factors.” The proportion will also be affected
by changes in the internal structure of libraries, e.g., the use of automation,
particularly in the technical services functions.

Assumptions and Projection Methods

Demand projections for public librarians involve analyses of the past and
expected future trends with respect to the variables displayed in Fig. 1 and App.
Table 1. Except for California population, these variables relate to the internal
operation of the library: e.g., circulation, volumes added, materials expenditures,
are all measures of performance of the public libraries in California. In order to
project the demand for professional public librarians, it is necessary to consider
how the public libraries justify their need for additional staffing and what
external economic variables are used to quantify their demands.

In the planning process, librarians have historically relied upon “library
standards” for libraries of various sizes, such as those formulated by the Ameri-
can Library Association and similar groups. For example, standards would indi-
cate that a library serving a certain population area should have a specified num-
ber of books and staff of a certain size, and provide certain services and physical
facilities. Standards also apply to material selection and library organizational
structure.®

Justification for additional staff would involve additional work loads as
reflected in reference service provided, circulation handled, special programs
developed, and existing programs expanded. In addition, a number of variables
external to the public library influence variations in the size of the staff of pro-
fessional librarians. One of the most important of these variables is the trend in
California’s population (Fig. 1 a). In general, the state’s population has risen
fairly rapidly until 1970, and then leveled off. Other variables include total
local property tax revenue, total state and local government expenditures, and
the personalincome level of the state’s inhabitants. As suggested earlier, property
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tax reveniue as a variable appears to be highly related to hiring, because much of
the financial support for public libraries comes from this source. In addition,
personal income of individuals could explain variations in support because of the
strong positive relationship many researchers have found between income level
and use of the public 3%33rary.9

See Appendix 1 for the statistical analysis of the relationship between
these variables and employment of professional librarians. Appendix 1 also
shows that the ability of the statistical relationship to explain variations in the
numbers of librarians employed can be increased slightly by using combinations
of the variables.

The question then remains: Which of the external varizbles that in the
past has explained most of the changes in professional employment should be
used to project future employment levels? The evidence supports the theory
that California population has been the most useful one. It most closely char-
acterizes in a quantitative way the decisionmaking processes of library adminis-
trators in requesting staffing changes. As the population increases, libraries
experience increasing demands for services which they attempt to meet with
additional staff.

Projections of the Demand for Public Librarians

For this study. projections of the future employment level of professional
public librarians used California population as the dependent variable in a linear
regression equation. Details on the form of the equation appear in Appendix 1.

To make projections it was necessary to obtain estimates of California
population from the base year, 1975, to the end of the projection period, 1985.
Such projections are regularly prepared by the California State Department of
Finance’s Population Research Unit.1?

Population projections require a number of assumptions, the most impor-
tant being the fertility rate of women. The Population Research Unit currently
makes population projections using three fertility rates. Series ( estimates
assume 2.8 births per woman during her childbearing years, series D assumes
2.5 births, and series E assumes 2.1 births.“

The number of individuals entering or leaving California must also be
taken into account in estimating population for the state. The Population
Research Unit calculates that the net migration to California was about 100,000
people in 1972. They suggest that this is a reasonable average and that other
possible values are a lower limit of no migration and an upper limit of 150,000.1 z
{See Table 7.)

For each of the population projections given in Table 7, a projected
employment level for public libraries was calculated, as shown in Table 8 (using



TABLE 7

Projections of California Population

1975-1985
Year Series Series Series Series
E-QO 3 D-100 D-150 C-150
1975 21,075,000 21,205,800 21,205,800 21,242,000
1976 21,255,000 21,470,000 21,470,800 21,531,300
1977 21,431,900 21,749,700 21,759,700 21,848 400
1978 21,604,300 22,040,900 22,070,900 22,191,300
1979 21,771,100 22,343,800 22,404,200 22,560,100
1980 21,932,900 22,658,700 22,759,800 22,955,100
1981 22,090,000 22,987,400 23,139,800 23,377,700
1982 22,252,500 23,323,600 23,528,100 23,811,300
1983 22,419,200 23,665,600 23,922,800 24,253,300
1984 22,586,900 24,012,100 24,322,500 24,702,600
1985 22,757,100 24,362,800 24,726,800 25,158,800
Annual
growth
rates 0.73% 1.4% 1.5% 1.7%

Source:  California State Department of Finance Population Research Unit.  Series
E-O assumes 2.1 births per woman and no immigration; Series D-100 assumes 2.5 births
and 100,000 immigration; Series D-150 assumes 2.5 births and 150,000 immigration;
and Series C-150 assumes 2.8 births and 150,000 immigration.



TABLE 8

Projected Number of Public Librarians in California,
1975-1985

Projected numbers using population series number:

Year E-O D-100 D-150 C-150
1975 2,540 2,559 2,559 2,565
1976 2,567 2,599 2,599 2,608
1977 2,593 2,640 2,641 2,655
1978 2618 2.683 2,688 2,706
1979 2,643 2,728 2,737 2,760
1980 2,667 2,775 2,790 2,819
1981 2,691 2,824 2,846 2,882
1982 2,715 2,874 2,904 2,946
1983 2,739 2,925 2,963 3,012
1984 2,764 2,976 3,022 3,079
1985 2,790 3,028 3,082 3,146

Annual

growth 0.9% 1.7% 1.9% 2.1%

Note: See Table 7 for discussion of methodology used to derive projections and for de-
scription of each population series. The equation used to make the projections is givenin
Appendix Table 3 (equation 1).

Note for Figure 2

See note, Table 7, for series definitions. See Table 8 for projected numbers of librari-
ans.



Figure 2

Actual and Projected Numbers of Public Librarians
in California 1960-1985
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the equation described in Appendix Table 3). Figure 2 graphs the same informa-
tion. Actual observations of the employment levels of librarians are shown along
with the predicted values of the variables from the regression equation noted
above. After 1974, the four alternative projections are shown. The line result-
ing from the regression analysis does not pass through all observed values of the
time series. The predicted values of employment do, however, coincide with the
observed values rather closely before 1971. The departure of the observed
values from the trend line in 1972-1974 indicates that either a major change in
the relationship of population to librarians took place or that there was a tem-
porary aberration in this relationship. In either case, the projections assume that
the proportional relationship between population and number of librarians that
existed from 1960 to 1974 will continue to exist from 1975 to 1985. It is pos-
sible that past trends will not continue, and that the proportion of librarians to
population will change in the future. Figure 2 gives a considerable range of pro-
jected employment levels corresponding to each population series.
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The Demand for School Librarians
in California

Public elementary and secondary school systems in California are cur-
rently experiencing a major change in their financial health and in the size of
their student enrollments. This change was brought about by a decline in the
birth rate and a leveling off in the federal and state funds available to support
education. This chapter examines the effect of these trends on the employment
of school librarians and projects employment levels.

Institutional Trends

Figure 3 displays a number of the trends in public school statistics in
California from approximately 1960 to 19751 The growth in the number of
schools leveled off around 1970 (Fig. 3 a), and since then the number has been
relatively constant. This trend is related to enrollment. As shown in Fig. 3 e,
elementary school enrollment has been declining since 1968, Secondary enroll-
ment {Fig. 3 ) was still increasing as of 1974, but more slowly since 19712

Related to the enroliment changes are the trends in the number of teach-
ers employed. Figures 3 b and 3 ¢ plot the number of elementary and secondary
teachers employed from 1960 to 1974. The number of elementary teachers
increased rapidly until 1968, but since then it has remained relatively constant
at around 112,000-115,000. The number of secondary teachers climbed
steadily until 1971, and then declined until 1973, when it increased slightly.

The effect of these trends on public school librarians is shown in Fig. 3 d.
The rate of growth in the number of librarians changed after 1967 to a much
more gradual average increase, with some fluctuation. As of 1974, employment

o
W



Figure 3

Trends in School and School Library Statistics
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Figure 3 cont’d
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levels for librarians did not seem to be affected by enrollment declines or level-
ings. There are a number of possible explanations: First, most librarians were
employed in secondary rather than in elementary schools, and enrollment drops
had not yet been felt in secondary schools in 1974. Second, there may be
economies of scale that affect library staff size. For example, a school may
employ only one librarian, and a reduction of library staff would therefore
mean a choice between closing the library, operating it with library assistants, or
consolidatng it with other services. In the short run, library staffing may not be
as flexible as classroom staffing.

Trends in non-public schools in California are much more difficult to
ascertain.® Enrollment in private elementary schools has declined since 1968-69
to 315,000-316,000 for 1971-72 to 1974-75. Secondary private school enroli-
ment reached a low in 1971-72 and as of 1974-75 had climbed back almost to
its 1968-69 level. Nationwide, elementary and secondary enrollment has de-
clined from about 6.3 million in 1964 to 4.7 million in 1974.%

Some small increases have been recorded for the number of private
school teachers in California, from 1972-73 to 1974-75. For the United States
as a whole, the number of private teachers has remained relatively constant.’
Statistics are generally not available on the number of librarians in private schools
in California.®

School Librarian Demand Model

The level of employment for professional school librarians can be deter-
mined in several ways. While the financial situation of a school district and of
the State of California must be taken into account, the simplest and most rea-
sonable explanation is that the demand is derived from enrollment levels. As the
number of students increases, library staff increases—according to historical
ratios, local or state legislative intent or regulations, professional standards, or
political pressure,

Using observations of enrollment and number of librarians employed
1960-75, it was found that a regression equation using only elementary and
secondary enrollment would explain 95 percent of the variation in the number
of public school librarians employed. In addition, the multiple correlation co-
efficient between number of librarians and enrollments was found to be 0.98.7

Given this conclusive statistical result, projections using this model of
professional employment and enrollment were developed using estimates of
future elementary and secondary school enrollment levels derived from the
California population projections discussed in Chapter Il above.

The California State Department of Finance’s Population Research
Unit provides population projections for the four population series (E-O, D-100,



D-150, and C-150) in a number of different formats. Population projections
that provided the age distribution of the population for each year were used to
compute enroliments.

School Librarian Projections

Projections of employment levels for school librarians used the statisti-
cal relation between professionals and both elementary and secondary school
enrollments. {See Appendix 2, equation 1). The results of the computation,
which used the projected enrollment figures summarized in Table 9, are given in
Table 10.

" The figures for public school librarians are derived by using equation 1
of Appendix 2 with the public enrollment figures. The assumption underlying
these projections is that the proportion of school librarians to students enrolled
will remain the same in the next 10 years as it has averaged in the 15 year period
ending in 1975.

Projections for private school librarians presented certain methodological
difficulties. Because no historical information is available on which to develop
a statistical relation between the number of private school librarians and the
other variables, such as enrollment, current private school enrollment was pro-
jected from U.S. Census data on the proportion of each age group attending
private schools. These proportions were then applied to the age-specific popu-
lation projections, to arrive at enrollment projections for private schools. The
ratio for public school librarians and student enrollment was used with the
private enrollment projections to produce the private school librarian projections.
These projections may not be as accurate as one would like, but if anything,
they would tend to overstate the employment levels of private librarians because
the student-librarian ratio is likely to be higher in private than in public schools.
Further, since the projected value is only 180-200 individuals, the size of the
error relative to the 9,000 to 10,000 librarians in California is small 8

The proportion of individuals of a particular age and sex who attend
school in California was used to modify the age-specific population estimates to
arrive at enrollment pr@jeciions.g Individuals aged 5-13 years in the population
were considered as potential elementary school students, and those 14-17 years
old as potential secondary school students.

Table 9 presents the projected enrollment figures for each of the four
population series discussed earlier. Not shown, but calculated, were the pro-
jected public and private enrollments used to develop the totals shown in
Table 9. For no series is the enrollment expected to increase over the 1975
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Figure 4

Actual and Projected Numbers of Elementary and
Secondary School Librarians
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level. In general, the figures bottom out at about 1983, and start increasing
again after that date. The figures in Table 9 are directly related to expected
population growth, and the trends here are simply an extraction from the
more general population trends discussed earlier.

The projected level of school librarians employed is expected to drop
for both categories of librarians over the period 1975-1985. (See Table 10.)
This reflects the fact that population is not expected to grow at previous rates.

Figure 4 plots the historical time series on public elementary and secon-
dary school librarians from 1960 to 1974 along with the calculated regression
equation values for the same data points. In general, the regression equation’s
estimated values are close to those of the actual data points except for 1969,
where there was a reported drop in employment. The figure also plots projected
employment levels, using the data from Table 10. Depending on the population
growth {and thus enrollment), employment in 1985 could be as low as 1,368 for
a birth rate of 2.1 children {(E-O) or as high as 1,652, assuming a rate of 2.8
{C-150) births.

There are a number of factors besides birthrate that could influence the
employment level. One of these is a change in the ratio of students to librarians.
There is presumably a better level of library service if there are more librarians
providing service. If librarians and administrators can make this case and secure
additional funds for staff, then employment would rise even though enrollment
continued to decline.

Another factor is the growth of media centers in place of or in addition
to traditional libraries. If librarians are equipped to take on the new duties of
media center operations, there could be an expanded market for their skills that
is not reflected in the demand projections.

Note to Figure 4.

See note, Table 7, for series definitions. See Table 10 for projected
numbers of librarians.



IV

The Demand for College and University
Librarians in California

Four Types of Systems

College and university librarians are employed in four types of institu-
tions in California: community or junior colleges; state universities and colleges;
independent colleges and universities; and components of the University of
California system. This chapter analyzes the growth and present status of each
of these four groups and develops models to predict the demand for librarians
within each group.

As of 1974-75, the community colleges in California enrolled about 4.1
million students as compared to 221,500 in the California State University and
College (CSUC) system and about 105,500 for the University of California
system. If total institutional expenditures are used as the basis for ranking by
size, the University of California is first with $1.1 billion, followed by the
independent colleges, the community colleges, and the CSUC system. The Uni-
versity of California also ranks first on the basis of library expenditures ($40.6
million) for 1974-75, followed by the community colleges ($27.1 million},
CSUC (826.2 million), and the independent colleges ($17.2 million).

Employment of professional librarians is relatively evenly distributed
across the four sectors. The University of California employs 28 percent (520)
of the 1,873 FTE librarians in the four groups, followed by the community
colleges, with 26 percent (479), and the CSUC and independent colleges with
about 23 percent each (440 and 434 respectively). In addition, 39 percent of all
library assistants are employed by the University of California.

34
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California Community Colleges: General Trends

Community colleges emphasize, for the most part, technical rather than
academic training. From 1960-61 to 1971-72, community college enrollment in
California rose at an average annual rate of 9.5 percent. From 1971.72 to
1974-75 the annual rate more than doubled, at 21.2 percent (see Fig. 5 a)
Currently, job counseling and public information announcements are emphasiz-
ing the advantages of a two-year technical program. In addition, some individ-
uals enroll in community colleges for their first two years and then transfer to
the State University and Colleges system or to the University of California.

Weekly student contact hours (WSCH), a measure of instructional loads,
have grown steadily at about 20 percent annually (Fig. 5 b)."‘ With respect to
expenditures for library operations, they have increased rapidly, and generally
in proportion to total institutional expenditures (Fig. 5 h). For example, in
1974-75, library expenditures were about 3.7 percent of such totals; in
1960-61, about 3.9 percent; in 1965-66 about 4 percent;and in 1970-71, about
3 percent.

Community College Librarian Demand Model

As indicated earlier, California’s community colleges are concerned with
providing both vocational training and the first two years of academic study in
preparation for student fransfer to four-year colleges or universities. Their
focus is on teaching and on meeting a wide spectrum of student educational
needs. It is reasonable to assume, therefore, that construction of new facilities,
remodeling of existing facilities, and staffing are a function of anticipated
enroliments.

This hypothesis is confirmed by examining statistical relations, analyzing
staffing formulas, and investigating the methods used to justify additional
funds.” In fact, community college staff members do justify capital outlay
programs based on expected future instructional loads and enrollment levels.?

Further, the statistical analysis described in Appendix 3, confirms the
strong relationship between librarian staffing levels and both enroliment and
weekly student contact hours. The model for librarian demand projections
therefore relates level of employment of librarians to level of enrollment in
California community coﬂeges,4

Community College Librarian Projections

Projected employment levels of community college librarians in Cali-
fornia were determined by assuming that the proportion of librarians to students
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Trends in Community College and Community College
Library Statistics
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Figure 5 cont’d
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TABLE 11

Projected Total Community College Enroliment
for California, 1975-1985
{in thousands)

Enroliment projections (in thousands)

Year
Low Mid-range High
1975-76 1,157.3 1,204.1 1,238.9
1976-77 1,i81.9 1,268.1 1,355.0
1977-78 1,203.4 1,316.9 14711
1978-79 1,226.2 1,362.2 1,592.3
1979-80 1,246.1 1,403.9 1,714.1
1980-81 1,261.5 1,439.1 1,835.5
1981-82 1,276.5 1476.7 1,959.5
1982-83 1,286.8 1,510.7 2,081.5
1983-84 1,291.1 1,534.7 2,199.4
1984-85 1,288.4 1.548.1 2,311.6
1985-86 1,282.5 1,554.1 24217

Sourcer California Community Colleges, Office of the Chancellor,
see text note 3 above. See Table 7 for assumptions underlying
each enrollment projection series.
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that has existed for the 12 years under observation would continue in the next
11. As mentioned earlier, this statistical relation is given in Appendix 3. The
enrollment projections obtained from the Office of the Chancellor of the Cali-
fornia Community Coﬂeges,s support the effort to explore thoroughly the
expected growth of the community college system under a number of possible
assumptions. Table 11 presents three alternative projections of enrollment from
1975-76 to 1985-86.5

The “low” enrollment projection was based on the early assumption that
the enrollment participation rates of males and females would remain constant
at their Fall 1974 levels, and similarly, that the participation rates by age would
remain at their Fall 1974 levels. This was a conservative estimate, and it is
likely that participation rates will increase somewhat over the base year.
According to this projection, enroliment would rise at an average annual rate of
about I percent during the 11 years from 1975-76 to 1985-86.

The “mid-range” projections were developed by analyzing the age-sex
enrollment participation rates and modifying them to conform to judgments as
to future conditions. Factors included adjustments to reflect the end of an
influx of veterans, and the assumption that the enrollment rates of women
would stabilize in the future rather than continue to increase.’ Briefly, the mid-
range estimates projected an average annual rate of growth in employment of
about 2.9 percent from 1975-76 to 1985-86.

The “high” set of projections in Table 11 assumed an average annual
enrollment growth of 9.5 percent. These projections were developed by making
(least-squares) estimates of historical age and sex participation rates. The pro-
jected rates for enrollment were set by extrapolating historical trends without
consideration of possible changes in growth rates. This set of projections is con-
sidered unlikely, but was used to set an upper limit on enrollment.

The enroliment projections of Table 11 were combined with the statisti-
cal relationship between librarians and enrollment (Appendix 3) to derive the
projected number of community college librarians (Table 12). The low enroll-
ment projections indicated that librarians will increase slightly from 532 to 588
during the 11 vears from 1975-76 to 1985-86, an average rise of about five
librarians per year. The mid-range estimates showed the librarians numbering
709 in 1985-86, with their numbers increasing by an average of about 14 per
year. The highest estimates of enrollment suggested that the number of librar-
ians will almost double, from 569 in 1975-76 to 1,094 in 1985-86. The mid-
range enrollment figures, with an average annual growth of 2.8 percent in
librarian employment, are considered the most likely.

Figure 6 plots the actual historical data and the projected values for the
three sets of assumptions. For the period 1960 to 1968, the regression equation
values approximated the actual data values relatively closely. During 1969-
1971, the estimated values diverged from the observed values, then converged
again. It is apparent from the graph that the high estimate of enrollment is an
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TABLE 12

Projected Total of Community College Librarians
for California, 1975-1985

Librarians employed, assuming:

Year Low enrollment Mid-range enrollment High enrollment
projection projection projection
1975-76 532 553 569
1976-77 543 582 620
1977-78 553 603 672
1578-79 563 623 726
1879-80 572 642 780
1980-81 579 658 834
1981-82 585 674 889
1982-83 590 689 943
1983-84 592 700 995
1984-85 561 706 1,045
1985-86 588 709 1,094

Note: See p. 39 for derivation of projections.



Figure 6

Actual and Projected Numbers of Community College
Librarians in California

Number of Community Coliege Librarians

HOOr —
/
7
. . /
Actual historical data /
1000 s e CLirve Fitted to actual ST
historical dato ;
~~~~~ Projected values for j"
HIGH, MID-RANGE, [LOW /
00 / o
/
'
/
/
BO0O HIGH, -
7
i
/
7
/
7 MID-RANGE
?OQ - {/ /,./"'
7 g
I s
i v
/ _
/ - -
/ -
/ s
6§00 e LOW _
vy Pt -
//:f/ - -
o

500

400

200

980 1265 870 975 iS80 288
Year



Figure 7

Statistical Trends in California Siate
University and Colleges System
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Figure 7 cont’d
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extrapolation of a straight line trend. On the other hand, the low estimate
implies no growth.

California State University and Colleges: General Trends

The California State University and Colleges system {CSUC) consisis of
19 campuses throughout the state. Offerings include bachelor’s, master’s, and
doctoral degree&g The system construes its mission as meiuémg provision of
. .. instruction for undergraduate and graduate students, through the master’s
degree, in the liberal arts and sciences, in applied fields and in the professions,
including the teaching profession.”

Like other sectors of higher education in California, the CSUC grew
rapidly in enroliment during the 1960°s (Fig. 7 a). This rise in enrollment, and
fhe availability of resources (Fig. 7 f), gave the system considerable flexibility in

veloping new programs of instruction, in hiring faculty and staff to support
mb rise in enroliment, and in introduction of new programs.

In response to a general reduction in full-time equivalent (FTE) enroll-
ment beginning in the early 1970°s, the number of teachers emploved by CSUC
began to level off {(Fig. 7 b). From 1960-61 to 1970-71, faculty size increased
by meore than 8,600 positions for an average annual increase of 22.7 percent.
During the same period, the number of professional librarians increased by an
annual average of only 4.5 percent. From 1970-71 to 1974-75, however, the
situation for both teachers and librarians changed considerably. What had
formerly been a 22.7 percent annual increase in teacher employment became a
I percent annual increase; in fact, an absolute decline in FTE teacher employ-
ment took place between 1973 and 1975, The average rate of growth in librar-
fan employment 1970 to 1975 was only 1.4 percent per year, not as dramatic a
drop as in teacher employment, but still a Substazmﬁ decline.

Indications of a decline in the service given by the CSUC library s
include the following: The number of v 3 umes held (Fig. 7 e) by the .jyszezz
libraries began to decline from 1973-74 to 1974-75, and the rate s}i increase of
salary expenditures dropped off dramatically after 1970 (Fig. 7 h). CSUC
library directors nated in January 1976, that the lack of ad@quate staffing as
well as the number of volumes had forced elimination of some services.!®

Unless aédiﬁ@ﬁai funds are supplied to the library system, it ,l; pears that
quality of service will continue to suffer, with employment possibilities unlikely
to increase.

Librarian Demand Model for California State University and Colleges

Staffing levels in the CSUC system both for faculty and for professional
and nonprofessional librarians are determined primarily on the basis of enroll-
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ment levels.!!  As noted below, additional variables enter into the determina-
tion of the size of library staff, as well.!2 Formulas determine the numbers of
employees for technical processing and public service.

Until recently, the number employed for technical processing was a
function of the number of volumes processed by the library. This figure, in
turn, was a function of enrollment size. Public service staff size was directly
related fo the number of users, which included undergraduates, graduates,
faculty and staff. In addition, staff was also provided for administrative func-
tions based on enrollment and/or staff size 13

The current library staffing formula'?® relates staff size to the volume
holdings, the number of volumes added per vear, and the full-time equivalent
number of faculty and students on each campus. Each of these factors is weight-
ed by a value that reflects a standard amount of time taken to perform the
technical or reader service function. The result is a total quantity of staff time
to be used for technical processing and reader services for the budgeted year.

In all of the CSUC formulas, professional and nonprofessional siaff are
not shown separately,

The preceding discussion indicates that budgetary determination of staff
size has evolved as formulas have changed; for this reason, a number of equations
were investigated in this monograph.is The first projects employment on the
basis of future student enrollment; the second, on faculty size, and the last, on
both numbers of students and faculty. All three have strong justification based
on the staffing formulas noted earlier, and strong statistical justification. All
three equations (by their independent variables) explain at least 91 percent of the
variation in employment of librarians.!® Because of the lack of data, only the
first equation was used, because lprojecté@ns of teacher employment are not
made independently of enrollment. 7

Librarian Projections for California State University and Colleges

Employment levels for librarians were projected, using 2 model based
on future enrolliment levels in the CSUC system. The equation used for the pro-
jections is given in Appendix 4. Enrollment projections used in the librarian
model are given in Table 13.

Three alternative sets of projections in Table 13 represent a low, mid-
range, and high estimate of future enrollment. The projections in Column 1
indicate no growth, wherein enrollment remains at its 1974-75 level through
1985-86. The second set, in Column 2, were developed by the Chancellor’s
Office of the CSUC system, using population projections from the California
State Department of Finance. The figures in the fipal column are enrollment
projections based on the assumption that the rate of growth from 1960-61 to
1974-75 will continue to 1985-86. The present birthrate makes this outcome
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TABLE 13

Projected California State University and College
FTE Enrollment, 1975-1985

Projected enrollment CSUC Chancellor’s Projected enrollment
Year assuring no change Office enrollment assuming historical
in enroliment projections growth rate from
from 1974-75 1960-61 to 197475

will continue to 1985-86

1975-76 221,510 223,900 251,114
1976-77 221,510 226,700 264,560
1977-78 221,510 229,600 278,008
1978-79 221,510 232,800 291,456
1979-80 221,510 236,000 304,903
1980-81 221,510 238,800 318,350
1981-82 221,510 240,800 331,797
1982-83 221,510 241,800 345,244
1983-84 221,510 241,000 358,691
1984-85 221,510 240,000 372,138
1985-86 221,510 239,500 385,586

Source: See text, p. 43, for an analysis of each alternative.
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very unlikely; and the projections serve as an upper limit on expected system
growth.

Table 14 presents the projected employment level of CSUC librarians for
the same three sets of enrollment projections as in Table 13. The no growth set
predicted 443 librarians employed throughout the projection period. The CSUC
Chancellor’s Office’s projections implied that librarian employment will rise
from 445 in 1975-76 to a maximum of 460 in 1982-83, and then will decline
to 458 in 1985-86. The librarian employment projections based on historic
growth patterns in enrollment show employment rising at an average annual
rate of 2.4 percent.

Figure 8 plots the three predicted levels (using the regression equation in
Appendix 4) along with the historical data on employment and the predicted
employment levels during the 1960-61 to 1974-75 period. There was little
difference between the observed and expected values during this period, espe-
cially during the latter years. The maximum difference between the low and
high employment projections for 1985-86, was only 50 FTE librarians. Evenin
the most favorable circumstances, employment evidently will not increase
greatly.

The University of California: General Trends

For the last several years, the State of California has operated under a
fiscally conservative administration whose policies have affected all sectors of
education, including the University of California.

Enrollment on the campuses of the University of California {UC) system
has risen from about 42,000 in 1960-61 to over 100,000 in 1974-75 (Fig. 9 a).
During the first 10 years of the period, the average annual growth was about 13
percent, but in the next six vears it slowed to only 3 percent. Similarly, the
number of University faculty members has remained essentially constant since
1970 (Fig. 9 b). While some increases are expected in future numbers of faculty,
the increases of 11 percent per year that occurred from 1960-61 to 1969-70 are
not expected to be reached again.lg

The number of librarians employed by the University (Fig. 9 ¢) grew
steadly until 1968-69; since then it has declined, although employment rose
again in 1974-75. This five-year decline in professional employment seems un-
fortunate in the light of student and faculty requirements for library services.
One factor should be kept in mind, however. The size of the professional staff
may be decreasing because non-professional staff are taking over activities—e g,
technical processing—formerly performed by professional librarians. We need
to know more about the cuts in employment of professionals and their effects
before we can determine whether or not service has actually declined.
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TABLE 14

Projected FTE Employment of Librarians in California
State College and Universities, 1975-1985

Projected number of
librarians, assuming no
growth in enrollment

Projected number of
librarians, assuming CSUC
enrollment projections

Projected number of
librarians, assuming
historical growth rate in
enrollment will continue

1975-76 443 445 468
1976-77 443 448 479
1977-78 443 450 490
197879 443 453 501
1979-80 443 455 512
1980-81 443 458 523
1981-82 443 459 534
1982-83 443 460 545
1983-84 443 439 556
1984-85 443 459 567
1985-86 443 458 578
Source: See note, Table 13.
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Figure 8

Actual and Projected Numbers of California State
University and College Librarians 1960-1985
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Figure 9

Trends in University of California Institutional
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Figures 9 ¢ and 9 [ show the past trends in expenditures made by the
University as a whole, and by the libraries in particular. From 1960-61 to
1974-75, total institutional expenditures rose at an average annual rate of 35
percent, while library expenditures rose at about 31 percent. Library expendi-
tures were 4 percent of total University expenditures in 1960-61, and declined
slightly to about 3.5 percent in 1974-75.

In order to maintain adequate collections of lbrary material, however,
expenditures must be increased to keep pace with inflation reflected in rising
prices as well as the expanding production of the world’s publishers.  Under
these conditions, relying on constant percentage increases (e.g., 5§ percent
annually every vear) in library budgets leads to deterioration of collections
unless library systems institute cooperative resource-sharing projects.

University of California Librarian Demand Model

The University of California is committed to the two major responsibi-
lities of research and teaching both undergraduate and graduate students; a
major commitment fo research is reflected in the activities of faculty and gradu-
ate students. Library collections and services are oriented both toward meeting
the needs of researchers and providing materials for student course work.

Library resources have in the past been allocated on the basis of teaching
needs and faculty research interests; graduate student research interests normally
follow those of the faculty. It was reasonable, therefore, to develop a model for
predicting employment levels for University librarians in terms of expected
future enrollment as well as faculty size. In contrast, enrollment alone was con-
sidered sufficient for predicting librarian employment levels for the other
sectors of higher education in California.

A model that considers librarian employment as related to both faculty
size and enroliment has considerable statistical vaiidity.w When historical data
on the UC system are analyzed, one finds that a regression equation with librar-
ian employment as a function of enrollment explains only 63 percent of the
variation in the number of librarians employed, and an equation with librarians
as a function of faculty size explains only 77 percent of the variation in number
of librarians employed. When both faculty and enrollment are added io the
equation, however, the explained variation increases to 86 percent.

Because both students and faculty are major users of the library, and
because of the improved statistical characteristics of an equation including both
variables, this was the model chosen as a basis for projecting librarian employ-
ment.
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University of California Librarian Projections

Projections of both enroliment and faculty levels were used to arrive at
three alternative projections of librarian employment at the University of Cali-
fornia for 1975-1985. Table 15 gives the three sets of enrollment and faculty
projections.

The first set is based on the assumption that the enrollment level and
faculty size as of 1974-75 will continue through 1985-86. The second set was
developed by the University’s Office of Budgetary Planning. Enrollment pro-
jections are developed from a model that considers population projections and
historical trends in enrollment. Faculty projections are developed by negotia-
tion on a campus and departmental level and aggregated for a systemwide
figure. These projections indicate enrollment increasing at an average of about
.77 percent per year, and faculty increasing at 1.4 percent per vear. The third
set of projections, by far the highest and the least likely to occur, is based
on the assumption that the historical growth rate in faculty and enrollment from
1960-61 to 1974-75 will continue from 1975-76 to 1985-86. This means an
average annual increase of 4,687 students and 244 faculty—equivalent to a 4.1
percent and 3.6 percent average annual increase, respectively.

Table 16 presents projected employment levels of librarians, assuming
each of the projected sets of values of Table 15. Equation 4 in Appendix
Table 14, Appendix 5, was used to develop the projections. The first column in
Table 16 shows the projected employment remaining at 526 librarians under a
no growth assumption. Column 2 gives the projections based on the Univer-
sity’s projections of student and faculty size. This set shows the employment
level of librarians rising from 520 in 1975-76 to 630 in 1985-86, for an annual
increase of 2.1 percent per year.

The final column in Table 16 gives the projected employment level,
assuming that historical growth rates will continue to 1985.86. This yields
769 librarians employed in 1985-86 and a 2.6 percent growth rate per year.
These alternatives are plotted in Fig. 10 along with the values predicted by the
regression equations during 1960-61 to 1974-75 and the actual employment
levels during that period

Independent Colleges and Universities in California:
General Trends

Major private institutions such as Stanford University, the University of
Southern California, and the Claremont Colleges as well as specialized engineer-
ing colleges, art academies, law schools and schools of religion are included in
the category of independent colleges and universities that employ librarians.
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TABLE 15

Projected University of California FTE Enrollment
and FTE Faculty, 1975-1985

Projections, assuming Projections prepared by Projections, assuming
no changein enroilment University of California historical growth rate of
of faculty size from Office of Budgetary enrollment and faculty
1974-75 lgvel Planning from 1960-61 to 1974-75
will continue to 1985-86
Year Enrollment Faculty Enrollment Faculty Enroliment® FélCUﬁ}’d
1975-76 105,535 5970 109,938 6,103 113,604 6,696
1976-77 105,535 5,970 109,107 6,316 118,291 6,940
1977-78 105,535 5,970 111,436 6,441 122,978 7,183
197879 105,535 5,970 112,431 6,529 127,665 7,427
1979-80 105,535 5,970 113,236 6,581 132,352 7,670
1980-81 105,535 5,970 114,061 6,626 137,039 7,914
1981-82 105,535 5970 118,830 6,670 141,727 8,158
1982-83 105,535 5,970 115,580 6,712 146,414 8,401
1983-84 105,535 5,976 116,436 6,791b 151,101 8,645
1984-85 105,535 5,970 117,027 658’7(}b 155,778 5,888
1985-86 105,535 5,970 117,899% 6,949b 160,475 9,132

Source: Enroliment and faculty projections in columns 3 and 5 from University of Cali-
fornia Office of Budgetary Planning, January 20, 1976.

2pstimated by assuming that the projected average annual rate of growth in enrollment from
1975-76 to 1984-85 of 872 FTE students would continue one more vear at that rate.

bEstimateé by assuming that the projected average annual rate of growth in faculty from
1975-76 to 1982-83 of 79 FTE faculty would continue for three more years at that rate.

QProjeciecl, using time series data on FTE emrollment from Appendix Table 14 for the
period 1960-61 to 1974-75.

dProjected, using time series data on FTE faculty from Appendix Table 14 for the period
1960-61 to 1974-75.



TABLE 16

Projected FTE Employment of Librarians in the
University of California, 1975-1985

Projected number of Projected number of Projected number of
librarians, assuming no librarians, assuming librarians, assuming
growth in enrollment  University of California  historical growth rate in

or faculty Office of Budgetary enrollment and faculty

Planning figures for will continue to 1985

Year enrollment and faculty

1975-76 526 520 610
1976-77 526 566 626
1977-78 526 575 641
1978-79 526 585 657
1979-80 526 590 673
1930-81 526 593 689
1981-82 526 597 705
1982-83 526 600 721
1983-84 526 609 737
1984-85 526 621 753
1985-86 526 630 769

Note: The projected sets of values are based on the same materials as Table 15. See
discussion on p. 53.



Figure 10

Actual and Projected Numbers of University of California
Librarians 1960-1985
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Since local or state public funds do not provide them with basic support,
the independent institutions rely heavily on tuition, gifts and endowments, and
where appropriate, on research funds to help cover their operating and capital
expenditures. Such unreliable income sources create considerable budgetary
uncertainty for the majority of the smaller institutions in this group; the few
largest end up in possession of most of the resources. For all but the best
established, library service is often provided through volunteer and part-time
help and relies on donations.

In contrast to the national situation, where FTE enrollment has averaged
a 4.2 percent annual increase in private higher educaticngz{j independent institu-
tions in California during 1960-61 to 1972-73 increased enrollment by a some-
what higher average of 5.4 percent annually (Fig. 11 a}. From 1972-73 to 1973-
74 enrollment declined, but is is not vet clear whether or how long the decline
might continue. The number of FTE librarians (Fig. 11 b) increased until 1968
and since then has declined steadily. Library operating expenditures (Fig. 11 ¢)
have continued to increase throughout the 15 years shown.

Librarian Demand Model and Projections for Independent
Colleges and Universities

A major obstacle to a thorough and reliable analysis of the future
demand for librarians in the independent colleges is the lack of a centralized
organization to provide planning and historical information about the group, and
the absence of adequate data on the ways staffing decisions are made. It was
assumed in this analysis that enrollment plays a key part in determining staff
size since a large proportion of the independent group’s operating funds comes
from tuition. The statistical analysis shows that the correlation between librar-
ians and enrcliment is about .90. An equation with number of librarians
employed as a function of the number of FTE student enrollment explains 81
percent of the variation in the dependent variable 21

Table 17 gives three alternative estimates of independent college and
university enroilment. As before, the first of these assumes that FTE enrollment
will remain at its 1973-74 level. The second is derived from projections of FTE
enrollment for all private institutions of higher education in the United States.
These pro}iectiﬂns are prepared annually by the National Center for Educational
Statistics.”2 Briefly, 7.21 percent of all U.S. private college and university
enrollment is in California. The 1974-75 ratio of California’s private enrollment
to that of the U.S. was multiplied by the projected U.S. private enrollment for
1975-76 to 1985-86 to arrive at the projected California independent college and
university enrollment as shown in Column 2 of Table 17.

The final column shows the projections of FTE enrollment based on the
assumption that the rate of growth would continue through 1985-86 at an
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Figure 11

Trends in Independent Colleges and Universities
Institutional and Library Statistics
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TABLE 17

Projected FTE Enrollment in Independent Colleges and
Universities in California, 1975-1985

Projected enroliment,  Projected enroliment, Projected enrollment
assuming no change based on U.S. private assuming historical
from 1973-74 level college and university growth in enroliment

Year enroliment figures will continue to 1985-86
1975776 91,196 100,637 102,93%
1976-77 91,156 101,503 106,020
1977-78 91,196 102,079 109,100
197879 91,196 102,152 112,181
1979-80 91,196 101,431 115,262
1980-81 91,196 100,349 118,343
1981-82 91,196 98,691 121,424
1982-83 91,196 96,816 124,505
1983-84 91,196 93,139 127,586
1984-85 91,196 89,318 130,667
1985-86 91,196 87,011 133,748

Source: See p. 57 for derivation of the projection in column 2.

Note to Figure 11.

In all but a few instances, data are incomplete for the later years in Figure 11. (See
App. Table 15} In some cases, there are data for 1974 but not for 1971, 1972 and 1973.
In these instances the graph is extended across the missing data points to indicate the trend.
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TABLE 18

Projected FTE Employment of Librarians in Independent
Colleges and Universities in California, 1975-1985

Projected number of
librarians, assuming no
growth in enrollment

Projected number of
librarians, based on U.8.
private college and
university enroliment

Projected number of
Hibrarians, assuming
historical growth rate
in enrollment will

Year projections continue to 1985-86
1975-76 434 434 434
1976-77 434 442 462
1977-78 434 447 490
1978-79 434 448 518
1979-80 434 442 546
1980-81 434 432 574
1981-82 434 417 602
1982-83 434 400 630
1983-84 434 366 658
1984-85 434 332 686
1985-86 434 311 715

Note: See note, Table 17.
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Actual and Projected Numbers of Librarians in
Independent Colleges and Universities in
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average of 3 percent per year, as it has in the previous 14 vears from 1960-61
to 1974-75.

Table 18 gives the projected number of librarians for each of the three
enrollment projections, and Fig. 12 plots the alternatives. A steady state of
enrollment results in 434 librarians being employed during each of the 11 years.
The projections based on U.S. enrollment figures show that the number of
librarians is expected to rise until 1978-79 and decline thereafter, to 311 in
1985-86. Projections based on the historical growth rate (Column 3) show an
increase of 6.5 percent per year, for a total of 715 librarians in 1985-86.

Until 1979-80, the projected number of librarians {based on U.S. pro-
jections of private school enrollment) remains above the level of the no-growth
enproliment projection. Thereafter, the lines cross. The nationwide projections
are based on population, not on historical growth. It is in the 1980%s that the
effect of the present declining birthrate will be felt in higher education enroll-
mems.‘z 3
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Replacement Demand

In the previous chapters, projections were made of the expected employ-
ment levels for public, school, and college and university librarians. Table 19
shows that the total employment of librarians is expected to rise from 6,482
(in 1975-76) to 6,992 (in 1985-86) for an average annual increase of only 0.8
percent. As of 1985-86, according to these projections, 43 percent of all librar-
ians in California (excluding special librarians) will be working in public libraries,
25 percent in school libraries, and the remaining 32 percent in college and uni-
versity libraries. Within the colleges and universities, the largest employer is
expected to be the community college system, followed by the University of
California. These figures show how many librarians will be employed each year,
but they do not indicate how many new jobs will open for librarians annually.
The number of openings is the sum of the new positions {(demand expansion)
and the old positions (replacement demand) that open up when librarians leave
their jobs due to retirement, death, change of occupation, or other causes.

Rates for Males and for Females

The number of replacement jobs can be computed in two ways. The first
is to use the age distribution of librarians, together with age-specific female and
male replacement rates, to compute by sex the number of individuals in each
age group leaving the labor force. (Additional details concerning this approach
are given in the 1969 BLS study,1 For data needed to calculate rates for librar-
ians, see Cooper, and Read.)2

A second approach derives one retirement rate for female librarians and
one for males and applies these rates to the total number of female and male
librarians without directly considering age distribution. These single replace-
ment rate figures, one for men and one for women, are initially derived from the
age distribution of librarians, and represent an average replacement rate for
librarians of all ages. Once the replacement rates are established, the age distri-
butions are not again consulted. The latter approach is used in the present study.

63
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The annual replacement rate for female librarians in California was
0.0598 in 1970 and is expected to reach 0.0615 by 1985, This means that in
1970 approximately 6 percent of the female librarians then currently employed
left their jobs. The annual replacement rate for male librarians was 0.0183 in
1970 and is projected to be 0.0166 in 19853 The average replacement rate for
both men and women was 0.0504 in 1970, and is expected fo be 0.0513 in
California in 1985. By way of comparison, for the US. as a whole, comparable
labor force replacement rates for both men and women were 0.0567 in 1970 and
are projected to 0.0577 for 1985

There are several explanations for the variations in the rates between
males and females. First, the rate for females is greater because the nef out-
migration from the labor force is greater for women than for men. It is possible
that this trend may change as more women stay in the labor force longer.
Second, replacement rate is a function of the age disiribution of the occupation
group. Since female librarians in California have the highest median age of any
professional workers,” their replacement rate will be high compared to other
female professionals.

The number of jobs created by replacing librarians leaving the labor force
is highly dependent on the proportion of women to men in the profession. The
more women, the greater the replacement demand since the replacement rate for
women is more than three times that for men. In 1970, according to the 1970
U.S. Census ofP()pulaziozz,é women constituted 77 percent of the librarians in
California and 84 percent for the U.8. as a whole J

Although there is virtually no information about the number of women
librarians working in each of the types of California libraries, the Bureau of
Labor Statistics (BLS) in 1970 estimated the percentage in the U.S. as follows:
in school libraries, 93 percent women; public libraries, 86 percent; academic
libraries, 66 percent,g To estimate the proportion of women in various types of
California lbraries, the total proportion of women librarians in the U.S. (84
percent) was adjusted to the California total (77 percent) and the proportion of
women in each category was recalculated: school libraries, 90 percent; public
libraries, 80 percent (rounded from 79.3); and academic libraries, 50 percent.

Viewing the data from 1970, it is a complex matter to estimate the
percentages for 1985, Two related questions are: How many additional women
will be joining the labor force? and, How many of them will be librarians?
The rate of women participating in the labor force has shown a steady increase
over the last decade and a half, and there is no reason to believe that this trend
will be reversed. Proportions of women of working age in the labor force appear
as follows:®

(proi.) (proj.)
1960 1970 1980 1990

37.8% 43.4% 45.6% 46.5%
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TABLE 20

Total Projected Demand for Public Librarians
in California, 1975-1985

Population series E-O Population series D-100

Year Total Positions New Total Total Positions New  Total

employment created by positions jobs employ-  created by positions jobs

replacement ment replacement

1975 2,540 2,559
1976 2,567 132 27 159 2,599 134 40 174
1977 2,593 134 26 160 2,640 136 41 177
1978 2,618 135 25 160 2,683 139 43 182
1979 2,643 137 25 162 2,728 141 45 186
1980 2,667 138 24 162 2,775 144 47 191
1981 2,691 140 24 164 2,824 146 49 195
1982 2,715 141 24 165 2,874 149 50 199
1983 2,739 142 24 166 2,925 152 51 263
1584 2,764 144 25 169 2,976 155 51 206
1985 2,790 145 26 171 3,028 158 52 210
Note: Calculations are based on the assumption that 80 percent of public librarians are

women.



TABLE 20 cont’d

Population series D-150 Population series C-150

Year Total Positions New Total Total Positions New Total

employment created by positions jobs employ- created by positions jobs

replacement ment replacement

1975 2,559 2,565
1976 2,599 134 40 174 2,608 134 43 177
1977 2,641 136 42 178 2,655 137 47 184
1978 2,688 139 47 186 2,706 140 51 191
1979 2,737 142 49 191 2,760 143 54 197
1980 2,790 145 53 198 2,819 146 59 205
1981 2,846 148 56 204 2,882 149 63 212
1982 2,904 151 58 209 2,946 153 64 217
1983 2,963 154 59 213 3,012 157 66 223
1984 3,022 157 59 216 3,079 160 67 227
1985 3,082 161 60 221 3,146 164 67 231

Note: Caleulations are based on the assumption that 80 percent of public librarians are
women.
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Participation rates are related to age, marital status, age of children, potential
earnings, general economic conditions, and level of education. The last appears
to be a critical factor for librarians, since the higher the educational attainment
of a group, the greater is its labor force participation rate. Thus increased num-
bers of highly educated women are expecied to enter the labor force, with an
unknown proportion interested in becoming librarians. Because of such indica-
tions and uncertainties, the 1970 proportions were used to compute replacement
demand through 1985.

Replacement Calculations

The data on the 1970 and projected 1985 replacement rates for men and
women were used to compute a yearly change in the replacement rates.!?

Tables 20 through 25 present the calculation of the total number of jobs
that are expected to be open for librarians in each year from 1975 to 1985 for
each of the six types of libraries covered in this study {public, school, commu-
nity college, State University and College, University of California, and indepen-
dent college and university). For the calculations in Table 20 {public librarians),
it was assumed that 80 percent of the librarians were women; for Table 21
(school librarians), the value used was 90 percent; and Tables 22, 23, and 24
{academic), 50 percent women was assumed. Each of the tables shows the caleu-
lations of the jobs available for each of the alternative projection series of librar-
ians,

The values in Tables 20-25 are calculated by applying the proportion of
women of the total employment for a year to the employment level for that
year.!1

The total number of jobs in public libraries, using series D-100, is expec-
ted to grow from 174 FTE in 1976 t0 210 in 1985, for an increase in demand of
only 36 during the 11-year period (Table 20). The demand for school librar-
ians (Table 21) is expected to be much less than for public librarians. Using the
population series D-100, the total demand for jobs is expected to be negative
during 1981-1982. This is because the overall employment level of school
librarians is expected to decline below the point that would be compensated for
by the replacement demand.

Overall demand for librarians in colleges and universities in California is
expected to be small, but is not expected to be negative. Based on mid-range
enrollment assumptions, the total demand for community college librarians
(Table 22), would begin at 52 librarians in 1975 and decline to 31 by 1985,
A decline in CSUC librarians (Table 23), assuming “CSUC projections,” is also
expected, beginning with a demand for 20 FTE in 1976 and declining to 17 FTE
in 1985,
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The University of California system (Table 24) presents a similar picture,
with an absolute decline in available jobs under the UC budgetary planning
enrollment and faculty projections. The independent colleges and universities
(Table 25) will move from a positive demand for the period up to 1981 to a
negative demand for the years 1982-1985,

The calculations in Tables 20-25 were based on the previously stated
assumptions about the proportion of each group that are women: public librar-
ians, 80 percent; school librarians, 90 percent; and college and university librar-
ians, 50 percent. Table 26 summarizes the results of these computations in
terms of the total number of FTE jobs expected to be available during the 11-
year period. For the proportions above, 1,923 public library, 755 school library,
and 1,118 coliege and university library jobs will be available during 1975-
1985, Table 26 provides information on how the number of jobs will vary if
there are changes in the proportion of librarians who are women. For example,
if instead of 90 percent of all school librarians being women, the proportion
comes closer in the future to the state average of 77 percent (say 75 percent},
then the total number of jobs available from 1975 to 1985 could be expected
to be 641 instead of 755. On the contrary, if the number of college librarians
who are women rises to 70 percent from the present 50 percent, the number
of jobs available would be 1,308 instead of 1,118,
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Conclus

This monograph has described a set of models for projecting the demand
for librarians in California for the period up to 1985. The analysis included
searches of the available literature for dats on staffing decisions and derivation
of statistical relations that explain the variations in employment levels of librar-
ians. For the public library sector, librarian employment was projected in rela-
tion to the expected population of the State of California. Employment of
librarians in the libraries of schools, community colleges, the State University
and Colleges system, and independent colleges and universities were based on
projected enrollment in each of these sectors. Future demand in the University
of California, because of that system’s emphasis on research, was derived from
both enrollment and faculty projections. Lack of information dictated the
exclusion of special librarians from this study, but to the extent that law or
health science librarians are employed in public libraries or college and university
fibraries, they are included in the projections.

The mid-range projections indicate that in terms of expansion demand,
employment in California will grow at an average rate of 1.8 percent per year for
public libraries and decline at 1.2 percent for school libraries. It will increase at
a rate of 2.8 percent per vear for community college libraries, 0.3 percent for
the California State University and Colleges system, and 2.1 percent for the Uni-
versity of California libraries. In the independent colleges and universities,
employment will remain constant. Overall, the employment level for librarians
in California’s colleges and universities will increase at an average annual rate of
1.4 percent. (Total employment in all sectors will increase at an average of 0.8
percent annually.) For previous rates of growth per year from 1960 to 1974, s
Table 27 {a) and (b).

Replacement demand is expected to be of eritical importance in creating
jobs. The projections indicate that out of 3,796 jobs expected to be available
between 1975 and 1983, the need for replacements will open 3,286 of them
(86.6 percent). Only 510 (or 134 percent) will result from expansion demand.

o€
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TABLE 27

Annual Growth Rates in Library Employment

(a)
California California u.s.
historical rate projected rate projected rate
1960-1974 1975-1985 1970-1985
Category of library {in percents) {in percents) {in percents)
Public 3.1 1.8 1.6
School 55 -1.2 3.6
College and university 6.2% 14 2.8

*#This represents overall growth in all sectors of this category.

(b)

California
historical rate
1960-1974
Category of library {in percents)
Community college 20.9
UC system 5.0
CSUC system 3.8

Independent colleges
and universities 3.5
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Some Comparisons

It is useful to compare the results of the statistical models for California
presented in this monograph with the demand for librarians throughout the
United States as projected from 1970 to 1985 by the Bureau of Labor Statistics.!
The BLS study indicates an overall growth rate in employment of 2.7 percent
per year using their basic projections, and 1.9 percent for their low projections,
whereas the projections used in this study show employment for librarians
increasing at only 0.8 percent per year.

In its basic projections series, BLS ranks school libraries as having the
potentially highest employment growth rate (3.6 percent), followed by college
libraries (2.8) percent, and finally public libraries (1.6 percent). The projections
used in this study rank public libraries highest (1.8 percent),then colleges (1.4
percent), and last, schools (1.2 percent). (See Table 27). Most of the differences
between the two sets of projections can be explained in terms of the time period
in which the projections were made. Work on the BLS study was completed in
carly 1974 when the major changes in population trends were still not discern-
ible. Projections of population and enrollment based on population trends since
the BLS study show a continuing downward trend. Some analysts believe that
the birthrate in the United States has reached a low point and that the next few
years will see a move upward. If this is the case, the population will grow,
causing an increase in future demand for librarians.

This paper used population as the key variable in predictions of librarian
employment. Public librarians meet the needs of a community group whose size
is determined largely by geographic, political and economic factors. However,
the ultimate determinant of the size of communities is the birthrate. The same
logic holds true for school, college, and university librarians, only in this case the
surrogate for size of the population is enrollment. While factors such as age,
socio-economic status, and sex help to determine enrollment, enrollment lags
behind population.

Projections cannot be considered in isolation from political and eco-
nomic facters. The assumptions about the U.S. economy in 1985 were hased
mainly on BLS projectionsz that there will be no major changes in the institu-
tional framework of the U.S. economy, and that present technological, social and
scientific trends will continue. The only anticipated major departure from past
trends is the likelihood of a slowdown in economic growth during 1980-85, and
a potential oversupply of college graduates. This latter trend is expected to
begin in the late 1970’s.

The political environment is one of fiscal conservatism. Currently, there
is no reason to believe that an era of affluence for educational institutions,
similar to the post-Sputnik years, will recur. The present financial difficulties
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of many cities and states and attendant claims on the tax dollar make it highly
unlikely that any major new funds will be available for educational and cultural
projects. Even if funds were made available, it is doubtful that libraries could
obtain financial pricrity over other civic facilities and services such as hospitals,
recreation and parks, and fire and police.

The Issue of Supply

Althouth this paper has concentrated on the demand for librarians in
California, supply of librarians is also a complex issue. To place the demand
figures in perspective, it is useful to estimate the number of librarians being
graduated each year. In 1974-75 roughly 600 qualified librarians graduated
from library schools in California, while the average number of jobs per year
{projected for 1975 to 1985) is about 380. The latter figure excludes special
librarians. If it is assumed that special libraries employ about 15 percent of the
total number of librarians, then the average, including special libraries, would be
437 job openings each year.4

Not all the graduates of library schools will actually enter the labor force
as librarians. The BLS estimates that only 80 percent of those receiving library
degrees will take jobs as professionals.S As mentioned in Chapter I, there is no
statistical evidence presented to support this estimate. On the basis of the pro-
jections in this study, there will be jobs sufficient to employ only 73 percent of
library school graduates each year. The migration of professionals from other
states into California and the departure of California graduates to other states
also influences the state’s supply of qualified librarians. These factors, however
important, were omitted from the projections until future studies can reveal the
size of the movements.

Impacts of Automation

The impact of automation on staffing patterns in libraries and the
changing ratio of librarians to library assistants may change future employment
possibilities for librarians in ways not anticipated here. In general, the level of
automation is increasing in libraries, and routine clerical activities are now being
performed by machines. There is, however, a paucity of data on the effect of
this trend on the demand for professional librarians. For example, the demand
for librarians with computer skills may increase, as well as the demand for
computer scientists with library expertise, thus creating more professional
openings.

It is uncertain whether the future demand for professionals will decline
as activities of a routine, clerical nature are increasingly handled by nonprofes-
sionals, that is, library assistants, In many library systems librarians are still
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performing clerical tasks that could be performed by library assistants, partic-
ularly in technical processing departments. However, upon the retirement of
librarians primarily involved with clerical duties, budgetary exigencies may lead
to their replacement by library assistants, with a consequent lessening of demand
for professionals. Even the highest projections of employment presented here
reveal an oversupply of librarians. A solution to this problem may be in a swing
away from an exclusively traditional concept of the librarian’s role—as a supplier
of material and information through the organizational structure of a library—to
a wider concept that includes dissemination of information in a variety of ways.
Librarians should be involved in meeting the information needs of the state and
the nation and designing new systems. Such developments would not only
benefit the community but also contribute to the increased employability of
fibrarians themselves,

At present, of course, many librarians work in nontraditional informa-
tion and automation areas, such as systems analysis, programming of technical
processing, bibliographic searching, catalog production, or automatic indexing
and abstracting systems. Management systems with a computerized data base
may soon be adopted in the administrative headquarters of libraries, and librar-
ians with computer and library experience, together with analytic skills, will be
needed to implement these systems. Also, librarians with training in systems
analysis and automation may develop careers with consulting firms that special-
ize in library problems, or with government or institution-sponsored research
firms.

Policy Implications

The policy implications of this study are many. It is important to allow
individuals who want to become librarians the freedom of occupational choice.
But as this study makes clear, not all current graduates will be able to find
traditional library jobs.

Library schools must realize that they cannot continue to increase the
size of each class in the face of a very uncertain job outlook. Unless library
schools can assure themselves that they are training individuals with marketable
skills that will gain them jobs, they should reassess their mission.

Library schools might help to correct the present imbalance by diverting
resources from the first professional degree program in library science to retrain-
ing programs aimed at upgrading the skills of individuals already in the profes-
sion. Continuing education for librarians could well be given priority by library
schools because it would both increase professional competence and reduce the
number of new librarians entering the profession.
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! Mark Blaug, An Introduction to the Economics of Educafion (Baltimore: Pen-
zuin Books, 1972), p. 145,

2
“ Blaug, note 1 above, p. 139,

3 1.8., Office of Education, Mational Center for Educational Statistics, Library
Statistics of Colleges and Universities, Institutional Data, Part A, Fall 1971, by Stanley V.
Smith and Joel Williams, DHEW Publication No. (OE) 72-103 (Washington, D.C.: 1872),
. 3.

45@6, for example, in the U.S., Department of Labor, Manpower Administration,
Dictionary of Occupational Titles {(Washington, D.C.: 1963), classification number 100~
Librarians; numbers 100-168--Librarian and Librarian Reference; numbers 100-118-Li-
brary Director; and other headings such as Bookmobile Librarian, Children’s Librarian,
Patients’ Librarian, Motion Picture Librarian, and Young-Adult Librarian.

3 American Library Association, Office for Library Education, Library Education
and Manpower: A Statement of Policy Adopted by the Council of the American Library
Association (Chicago: American Library Association, 1970).

6 News Notes of California Libraries, 68(1y: 17 (Winter 1973).

7 U.5., Bureau of Labor Statistics, The U.S. Economy in 1980. 4 Summary of BLS
Projections. Bulletin No. 1973 (Washington, D.C.; 1970).

SJV{EWS Notes. ... See note 6 above.

2 1.8, Office of Education, National Center for Fducational Statistics, National
Inventory of Library Statistics Practices: Final Report, Vol 1, Data Collection on the
National, State, and Local Levels (Washington, D.C.: 1972).

10 1534., p. 12.

1 1LQC. cit.

mBuﬂeiin No. 1852 (Washington, D.C.: 1975). A summary of this report, pre-
pared by one of its principal suthors, appeared in Anne Kahi, “What’s Happening to Jobs in
the Library Field?” Occupational Outlook Quarterly, 18(4): 20-25 (Winter 1974). Fora
somewhat similar analysis of the labor market facing professional librarians see Michael D.
Cooper, "An Analysis of the Demand for Librarians,” Library Quarterly, 45(4y: 373-404
{October 1975).
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13 The major difference between the BLS report and this study is that in the
present work we develop a model for analysis of the labor market in California, while the
BLS model is concerned with the United States as a whole. In addition, the present work
develops functional relationships that can be used by library planners to analyze the labor
market in other geographic areas or to develop alternative projections of demand for
California.

14 U.5., Bureau of Labor Statistics, Tomorrow’s Manpower Needs: Vol I, Devel-
oping Area Manpower Projections, Bulletin No. 1606 (Washington, D.C.: February 1969);
and Tomorrow's Manpower Needs: Vol IV, The National Industrv—Ocecupational Matrix
and Other Manpower Data, Bulletin No. 1737, Revised 1971 (Washington, D.C.: 1972).

15 Us., Office of Education, The Education Professions 1971-72: Part IV -4
Manpower Survey of the School Library Media Field, DHEW Publication No. (OE) 73-
12001 (Washington, D.C.: 1973).

16 1hid., p. 47, footnote 1 on Table 11.

17 William J. Baumol and Matityahu Marcus, Feonomics of Academic Libraries,
Prepared for Council on Library Resources by Mathematica, Inc. (Washington, D.C.. Ameri-
can Council on Education, 1973).

18 U.S., Office of Education, National Center for Educational Statistics, Library
Statistics Colleges and Universities, Data for Individual Institutions, Fall 1967, by Bronson
Price, Report OE-15023-67 (Washington, D.C.: June 1969).

19 Library Statistics . . . note 18 above, Fall 1968, by Joel Williams, Report OF-
15023-68 (Washington, D.C.: February 1969).

0 Baumol and Marcus, note 17 above, pp. 17-18.

21 1., p. 28.

22 hid., p. 29.

23 1bia., p. 30.

.
4 Frank L. Schick, “Professional Library Manpower,” ALA Bulletin, 58(4): 315-
317 {(April 1964).

g
25 August C. Boline, Supply and Demand Analysis of Manpower Trends in the

Library and Information Field, Final Report (University Park, Md.: Univ. of Maryland
School of Library and Information Services, 1969) (ED 038 986).

For an abridged version of this report see August C. Bolino, “Trends in Library
Manpower,” Wilson Library Bulletin, 43(3): 269-278 (November 1968).
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Motes to Chapter  cont’d

26 This section draws heavily for its structure on John C. Chambers, Satinder K.

Mullick, and Donald D. Smith, “How to Choose the Right Forecasting Technique,” Harvard
Business Review, 49{4): 45-74 (July-August 1971).

(]

7 See Jean B. Wellisch, Ruth J. Patrick, Donald V. Black, and Carlos A, Cuadra,
The Public Librory and Federal Policy (Westport, Conn.: Greenwood Press, 1974).

7
28 See note 26 above,
3
29 See note 24 above.

30 U.S., Bureau of Labor Statistics, Library Manpower: A Study of Demand and
Supply, Bulletin No. 1852 (Washington, D.C., 1975).

31 Roger H. Bezdek, Long-Range Forecasting of Manpower Requirements: Theory

and Applications (New York: Institute of Electrical and Electronics Engineers, Inc., 1974).

NOTES TO CHAPTER 11

1 Analysis of public library trends in this section is based on the statistics in Table 1
of Appendix L A number of the time series from that table appear in graphic form in
Figure 1 in the text. Definitions of the variables are drawn from News Notes of California
Libraries, 57 (1) {Winter 1962) and succeeding Winter issues through Winter 1973—the
source of statistics on California public libraries used in this monograph.

7 . N . . P I PO
“ Henceforth the word “library” will be used in place of “library outlet” to indi-
cate a single public service point of a library system.

3 Note that on Figure 1 and subsequent figures, graphs plot statistics available at
the time of writing.

4 Thomas Childers and Beth . Krevitt, “Municipal Funding of Library Services,”
American Libraries, 3 (1): 53-57 (January 1972).

7 A useful summary of the current financial situation facing public libraries in the
United States is given in Jean B. Wellisch, Ruth J. Patrick, Donald V. Black, and Carlos A.
Cuadra, The Public Library and Federal Policy (Westport, Conn.: Greenwood Press, 1974).
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6 See, e.g., Serrano v. Priest 5 ¢.3d 584.

' Hiring library assistants rather than librarians to fill vacant positions is a2 major
issue, but is not included in this discussion.

8 Minimum Standards for Public Library Systems, 1966, proposed by the Standards
Commiitee and Subcommitiess of the Public Library Association and American Library
Association (Chicago: American Library Association, 1967).

9 Douglas Lough Zweizig, “Predicting Amount of Library Use” (Ph.D. dissertation,
Syracuse University, 1973).

10 California, Department of Finance, Population Research Unit, Population Pro-
jections for Californic Counties, 1975-2020, Report 74 p-2, Alternative Series D-100, E-O,
D-150, C-150 (Sacramento: June 1974).

1 U.S., Bureau of the Census, Current Population Reports: Population Estimates
and Projections, Projections of the Population of the United States by Age and Sex: 1972
to 2020, Series P-25, No. 493 (Washington, D.C.: 1972) and U.5., Bureau of the Census,
Current Population Reports: Population Estimates and Projections, Projections of the
Population of the United States by Age and Sex: 1970 to 2929. Series P-25, no. 470
(Washington, D.C.: 1971). Later projections by the Bureau of the Census use different
designations. For details see U.S., Bureau of the Census, Projections of the Population of
the United States by Age and Sex, 1975 to 2000, with the Extensions of Total Population
to 2025, Series P-25, no. 5341, Advanced Report {(Washington, D.C.: February 1975).

12 See California, Department of Finance, Population Research Unit, Population
Projections for California Counties, 1975-2020, Repost 74 p-2, Alternative Series D-100,
E-O, D-150, C-130 (Sacramento: June 1974) for details of other assumptions underlying
these projections.

NOTES TO CHAPTER I

1 The raw data for these graphs appear in Table 5, Appendix 2. Comparable statis-
tics for private schools have just begun to be collected, and are summarized in Appendix
Table 6.

“ In this and subsequent discussions elementary enrollment is defined as including
grades kindergarten (k) through 8, and secondary as grades 9 through 12.
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3 See Appendix Table 6 for details.

4 U.S., Office of Education, National Center for Educational Statistics, Projections
of Educational Statistics to 1984-85, by Kenneth A. Simon and Martin M., Frankel, NCES
76-210 (Washington, D.C.: 1976).

Sbid.

6 Extensive investigation revealed only that there were 160 private school librarians
in 1966-67 and 189 in 1968-69; California, Department of Education, Bureau of Audio-
Visual and School Library Education, A4 pplication for School Library Resources Phase One,
Title IT ESEA (P.L. 89-] 0), 1969-70 (Sacramento); California, Department of Education,
Bureau of Audio-Visual and School Library Education, Total Dara for School Library Re-
sources Phase One, Title [ ESEA (P.L. §9-10), 196 7-68 (Sacramento).

7 A detailed regression analysis of public school and school library statistics is
presented in Appendix 2, along with details of the equation discussed above.

8 See Michael D. Cooper, “An Analysis of the Demand for Librarians,” Library
Quarterly, 45(4): 373-404 (October 1975); and U.S., Bureau of Labor Statistics, Library
Manpower: A Study of Demand and Supply, Bulletin Number 1852 (Washington, D.C.:
1975) for details.

9 The proportions used in the computation were from the 1970 L.5. Census of
Population for California and were tabulated for both public and private schools for males
and females; U.S., Rureau of the Census, Census of Population: 1970; Detailed Character-
istics, Final Report PC (1)-Ds, California, Section 1 (Washington, D.C.: 1972).

NOTES TO CHAPTER IV

t Weekly student contact hours are defined as the product of student enrollment
and instructional loads.

2 iy . . .
~ See Appendix 3 for a statistical analysis of these interrelations as they apply to
librarian staffing.

3 California Community Colleges, Office of the Chancellor, Enrollment Projections:
Analysis in Relation to Community College Capital Outlgy Bond Proposal (Mimeographed,
Sacramento: 1974).
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Notes to Chapter IV cont’d

4 Strong statistical interrelationships were found among almost all the variables
internal to community college library operations. For example, number of librarians is
highly correlated (above 0.95) with volumes held, volumes added, periodicals received, and
operating expenditures. While it is useful to know that these relations exist, these variables
cannot be used as a basis for projections since they are assumed to be derived from enroll-
ment requirements.

5 See note 3 above.

6 The projection of enrollment termed “low’ in Table 11 is “Set 17 in the Califor-
nia Community Colleges report; similarly, the “mid-range” projection is “Set 4,” and the
“high” projection is “Set 6.

7 Further details on the mid-range projections are given in Office of the Chancellor,
note 3 above. In this projection series “. . . the participation rate of males 25-29 vears of
age is reduced over a six-year period to a level approximating the lowest known rate (fall
1972). To compensate for the effect of male veterans currently in the 30-34 age group the
rate of participation is kept at the fall 1974 level over time, even though this rate increased
18% from fall 1972. Rates for other male categories have been held constant at the 1974
level also, with the exception of the 35+ category which is allowed to increase at . . .[one-
half the average historical participation rate of growth for this age group},” p. 52.

8 Doctoral degrees are offered jointly by a CSUC campus and a University of
California campus.

9 California State University and Colleges, Office of the Chancellor, Division of
Educational Programs and Resources, Academic Program and Resource Planning in the
California State University and Colleges, 1975-76 through 1979-80 (Los Angeles: April
1975}, p. iv.

10 California, California State University and Colleges, Office of the Chancellor,
Library Development, 1977-78-1981-82: A Plan to Establish and Maintain Adequate
Support for Academic Programs of the California State University and Colleges (Los Angeles:
May 1976), Appendix B.

HA cademic . . . Planning . . . note 9 above, see p. 7.

12 California, California State University and Colleges, Office of the Chancellor,
History of CSUC Library Formulas (Mimeographed, Los Angeles, 1975); and California,
California State University and Colleges, Office of the Chancelior, Library Development,
1977-78-1981-82: A Plan to Establish and Maintain Adequate Support for Academic
Programs of the California State University and Colleges (Los Angeles: May 1976}, Appen-
dix A.



87

MNotes to Chapter IV cont’d

13’1"515: preceding discussion generalizes from four specific staffing functions used
by CSUC. For details of each formula, see “History ... note 12 above.

14 See Library Development. . . note 12 above.

15 For details of the equations, see Appendix 4.

16 See Table 12 in Appendix 4 for details.

17 Teacher projections are usually caleulated by dividing projected enrollment by a
constant student-teacher ratio.

18 A considerable body of literature on the issue of supply and demand for Ph.D.’s
has been developed. This literature is relevant since it analyzes institutional requirements
for Ph.D.’s, especially those of universities which are the major employers. An early study
of the problem of over-supply was presented by Allan M. Cartter, “Scientific Manpower for
1970-1985,” Science 172(3979): 132-140 (April 9, 1971), followed by Dael Wolfle and
Charles V. Kidd, “The Future Market for Ph.D.’s,” Science 173(3999): 784-790 {August 27,
1971). More recently, both the National Science Foundation and the U.S. Bureau of Labor
Statistics have come to the same conclusion (an oversupply of Ph.D.’s), their views differing
principally about the magnitude of the problem; see U.S. National Science Foundation,
FProjections of Science and Engineering Doctorate Supply and Utilization, 1980 and 1985,
NS¥ 76-301 (Washington, D.C.: 1975) and U.S. Bureau of Labor Statistics, Ph.D. Manpower:
Employment Demand, and Supply, 1972-85, Bulletin 1860 (Washington, D.C.: 1975); also,
Gina Bari Kolata, “Projecting the Ph.D, Labor Market: NSF and BLS Disagree,” Science
191(4225): 363-365 (January 30, 1976).

19 See Appendix 5 for details.

20 U.S., Office of Education, National Center for Educational Statistics, Projections
of Educational Statistics to 1984-85, by Kenneth A. Simon and Martin M. Frankel, NCES
76-210 (Washington, D.C.: 1976).

21 See Appendix 6 for details.

“7U.S., Office of Education, National Center for Educational Statistics, note 20

above.

For a discussion of methodological difficulties in projecting independent college
and university librarian employment levels, see Appendix 6.
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NOTES TO CHAPTER V

1U.S., Bureau of Labor Statistics, Tomorrow’s Manpower Needs: Volume I Devel-
oping Area Muanpower Projections, Bulletin Number 1606 (Washington, D.C.: February
1969).

2 Michael D. Cooper, “An Analysis of the Demand for Librarians,” Library Quar-
terly, 45(4): 373-404 (October 1975); Sarah Reed, “Library Manpower Planning in the
USA” Libri, 25(4): 332-347 (1975).

3 See Cooper, note 2 above.

4 U.S., Bureau of Labor Statistics, Tomorrow’s Manpower Needs, Supplement No.
4:  Estimating Occupational Separations from the Labor Force for States {(Washington,
D.C.: US. Department of Labor, Bureau of Labor Statistics, 1974).

E U.S., Bureau of the Census, Census of Population: 1970; Detailed Character-

istics, Final Report PC(1)-D6, California, Section 1 (Washington, D.C.: 1972).
b 1bid.

7 U.S., Bureau of Labor Statistics, Library Manpower: A Study of Demand and
Supply, Bulletin Number 1852 (Washington, D.C.: 1975).

Bibia.

9S(:«urce:: U.3., Department of Labor, Manpower Report of the President, Trans-
mitted to the Congress April 1975 (Washington, D.C.: 1975), pp. 56-57.

10 This yearly change was 0.0001133 for women and -0.0001133 for men. These

rates were asrived at by linear interpolation, using the difference between the two years
(1970 and 1985) data points. This methodology is in accord with that suggested in U.S.,
Bureau of Labor Statistics, Tomorrow’s Manpower Needs: Volume I Developing Area Man-
power Profections, Bulletin Number 1606 (Washington, D.C.: February 1969) and Tomor-
row’s Manpower Needs, note 4 above. Based on the change per year, the 1975 replacement
rate for men was computed to be at 0.01773, and for women, 0.06037. The replacement
rates were then separately multiplied by the number of females and number of males for
each type of library to arrive at the replacement demand for a given year.
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Notes to Chapter V cont’d

11 For example, for the projections based on population series D-100 (Table 20),
the number of librarians projected to be employed in 1979 is 2,728. It was assumed that
80 percent of this, or 2,163, are women. Consequently, the remainder, 565, are men.
For 1979, the replacement rate for women is expected to be .0607066, and for men,
0173934, Tach figure is multiplied by the number of male and female librarians expected
to be employed in 1979, indicating that 131 jobs will be created by women leaving the labor
force (0607066 times 2,728} and 10 (0173934 times 565) by men leaving the labor force.
The replacement demand is 141 (131 + 10}, and the expansion demand is 45 (the difference
between the 1978 employment level (2,683) and the 1979 level (2,728). The total number
of jobs for the year is the sum of ihe two demands, or 186 jobs.

NOTES TO CHAPTER VI

1 U.B., Bureau of Labor Statistics, Library Manpower: A Study of Demand and
Supply, Bulletin Number 1852 (Washington, D.C.: 19753,

5
~ U.S., Bureau of Labor Statistics, The U.S. Fconomy in 1985: A Summary of
BLS Profections, Bulletin 1809 (Washington, D.C.: 19743,

31pid., p. 3.

4 Nationwide, the BLS estimates that special librarians are about 15 percent of the
total number of librarians; see note 1 above, p. 14. Also note that this number of special
librarians represents those not employed in public or college and university libraries, since
those in the latter group are already counted in other categories in the demand projections.

7 U.5., Bureau of Labor Statistics, note 1 above.






Appendices

Appendix 1

REGRESSION ANALYSIS OF CALIFORNIA
PUBLIC LIBRARY STATISTICS

This appendix describes the results of an analysis of public library statis-
tics. The data used for the analysis come from App. Table 1, which summarizes
public library statistics for the period 1960-1974. In addition, the variables that
were considered to be potential external indicators of librarian staffing levels are
presented in App. Table 2.

A series of multiple linear regression analyses were performed to deter-
mine which of the external variables would furnish the best explanation of the
variation in the number of professional librarians employed in public libraries in
California each year. The functional relation examined was of the form

Y=atby X +b) X, +b3 X3 +b, X,
where

Y =number of professional Hibrarians employed

X1 = California population

X, = California total state and local general fund expenditures

X4 = California local property tax revenue, and

X4 = California per capita personal income adjusted for inflation.

The 2 and b} are constants.

91



16L°S 50L°S 188'¢ L91°S 096y £TL'Y €15y 6L1Y TLe'e
§57°T ovT'e £01°C SI1'z L90°T €107 686°1 L98'1 ceg'l
99¢°11 6L901 ¥90°01 080°01 (VA yTT6 9¥8‘8 Pev'8 LEG'L
HLOT ¥ PocTl P66°01 yIO0T 68€°6 Ly8L TECL ovL'9 ¢se'e
$80°98 £58°6¥ 60¥°SY 780ty Ss0'6t 8LB'SE 995°¢t £80°0¢ 9¢7'97
09T £96°1 0681 801°2 IS4 069°1 6LYT 1561 £l
Ly Lot IL%0L L8L'66 8TL66 0£1'66 Sel'Le 011’6 6£1°68 £96'v8
g11'e 906°C 6L5°T vSP'T PECT £97°C L87°C £91°7 ¥96'1
8LT'SE P15°0€ ye1'87 L6T LT @wvm,mm LY6'ST 6£8°'1C OpLET 999'CT
POT'E s8Il 600°¢ 6¥0°C 96T°¢ §65°¢ 899°¢ L8LE 156°¢
SLT 8Lt SLY LLL 691 L91 891 891 #91
£15°61 PET 61 168°81 16¢'81 120°81 8IS°LI £06°91 99¢£°91 £98°G1
69-8961 89-L961 L9-9961 95-6961 S9-v961 Po-£961 £9-7961 91961 19-0961

TBaA [BIST

SURLITIQE JRuOIssojolduou 5 1]
SURLIRIQH [RUOtssajoid 1.1
FOGUUNG [RI0 L
sonkordusy
SperIaIR ATRIqry
SOLIRIES (B10 ]
(g jo spuesnoy] ui) samjpuadx sy
SROOG ury) Y10
sj00¢
(SpUTSNOY} Uty UONeMoIy
1eaA SI41 poppy
I0A JO pUO—PIAY (P10 ],
(5puEsnoyy ul) SsWnjoa
SOLIRIQL] JO IaquinN
SUIISAS JO JoquUNN
SoLRIqQry

(spuesnot]} ur) uonemdod vruiojne)

[

sonsnels A1RIqr] d1qng EIUIojIE)

1 4719vL ddy



10 Jeuossajord (1) se uryy XoylRl ‘SIdYl0 (7) suerreiqy (1) (W0l FUIMOI0] oyl Ul Paplodal alv jeuuosiad 1.4 10] saIndy ‘pIemuo (4 -6961 Woig

sueLRIqE [RUOIssajoiduocu (7)

P

‘69-8961 10] 18101 Y} UT PApRIOUL 91 SJELIGIBWI [ENSIACIDNE pue ‘s{eorpotiad ‘syo0g s

"S9v96T 10§ [FAO} SU3 UL POPN{OUL JOU 21T SUOLIIYI0D 30LAIS [0OYIE o

(OIUSWIBIORS) 7461 USNOIY] SOUSS] PUR §OF T JIBISQY [DONISHDIS DIMIOf]07y ‘901 TUWIL0])
SUIRMIPIOO) YoIeasyy [PIuounRdopIatu] ‘aoueul] jo Juawiedaq BRHONED WOY §L-pL61 "PL-EL61 ‘€L-TL6T sTead oyj 10} saindy uoyendog |

“130Us BIRIID UR uf Ajojeredas ponssi aXom ‘SO[qe] 9SO UT Pasn I8 YOTUM ‘7L6T 01 0L61 F0] samiiy uonendod pesiasl 1yl oloN p d
“TL6T -oluowRIoRg) fs 67 nonpndoy onuofyp) ‘yun yoIesssy uoieindog ‘esurul 3o juewijiedoqy ‘miuiojie) woiy seindy uonendod ‘¢L61
yfnomy) sonsst 191utm FUIPas0Ons PuR (7961 IOIUIM) LS “SaMpLqr] viuofyo) fo sajon stan “AIRIQUT 91815 "BILIOJIE) W01} POZUBWWNG 1804108

S8Y'9 §9T°L §95°8 LSLL plLs’s
1£9°C 69T 869°C §8T'T plSET
911’6 109'01 PreTl €T §68°01
688°L1 $8¥°91 $L8'ST TE6'1
YRE6L £66'7L §LS°69 L9T'C9
670y o'y 18'c T8e'e
8y1°L01 98T 111 P65 ELT 68L°LO1T
8617 058°C 991'¢ pIO'E
17L'8¢ 9£6°9¢ 080°9¢ 9vT e
£95°¢ 1ee'e peT'E 90€°¢
691 A TLt Ll
pLE6°0T POELT0T #B16'0T $87°0T §TO'0T 618°61
SLyL6T vLEL6T £LTL61 TL-1L61 1L-0L61 0L-6961

TRoA [BOSL]

SUFLIRIGH [PUOIssajoIduoy 7 14
sueppIqy [euorssajord LA
Jaquunu [eio g
spadopdury
sppraIRw AxeIgqry
SOLIRIES [R10
($ 10 spuesnoy} up) seinjipuadxyy
§300¢ ULyl 10410
§300¢
{SPUBSRONY UL} UDIIRND D)
1B0A ST POPRY
1ok JO pus-—-pray [eIo L
(SPUTSNO} Ur) SoWnjop
SOLILIQI] JO 1oqUnp
SUWIDISAS JO IDQUITIN
SOLIRIQITY
(spuvsnoyy uty uonemdod vrutojpey

pauod | 41gv.L ddy



94

App. TABLE 2

California State and Local Direct General Fund Expenditures,
Local Property Tax Revenue, and Per Capita Personal Income

Direct general fund

expenditures for all Local property tax

functions (in millions revenue (in millions Per capita personal

Year of dollars) of dollars) income (in dollars)
1960-61 6,920.6 2,302.1 2,710
1961-62 7,311.2 24678 2,795
1962-63 8,155.2 2,681.9 2,902
1963-64 9,089.0 2,995.5 3,003
1964-65 9.688.6 3,146.6 3,146
1965-66 11,0363 3,563.5 3,268
1966-67 12,470.2 3,935.6 3472
1967-68 13,1391 4,145.3 3,663
1968-69 15,099.2 4,628.5 3,969
1969-70 16,782.2 4,997.5 4,236
1970-71 18,530.7 5,747.5 4,505
1971-72 20,051.8 6,427.1 4.693
1972-73 21,082.2 6,872.7 5,017
1973-74 23.392.2 6,825.4 5491
1974-75 6,032

Source: U.5., Bureau of the Census, Government Finances in 1960-61, GF Series, Bureau
of the Census, Washington, D.C., 1961, and succeeding yearly issues through 1973-74.

See also, California, Department of Finance, “Per Capita Personal Income, 1950-1974.7
mimeographed (Sacramento: 1975).
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The regression results are summarized in App. Table 3, and the correla-
tion matrix for the variables is presented in App. Table 4.

The single variable regression equations (1, 2, 3, and 4 in App. Table 3)
of librarians, with population, total state and local expenditures, property tax
revenue, and per capita income had coefficents of determination of .75, .71, 47
and .23, respectively. Property tax revenue and personal income do not appear
to be particularly good explanatory variables, whereas population and expendi-
tures do.

When a second variable was added to some of the equations, very little
improvement in the coefficient of determination (Rz) was observed. For
example, adding the variable X, {property tax revenue) to equation (1) kept R?
at the same level and also kept the multiple correlation coefficient at .87.
Adding personal income into equation (1) resulted in an increase in the amount
of explained variation by 4 percent (R2=./9), which is a rather small change.

The regression results indicated that an equation with all four indepen-
dent variables in it exgiaineﬁ 93 percent of the variation in the number of pro-
fessional librarians (R”), that the F ratio for the entire equation was significant
at the .000 level, and that the multiple correlation coefficient was 96. The
problem, however, was that some of the B values were negative and their indivi-
dual F ratio significance in the equation was low. This multicollinearity is veri-
fied by examining the correlation matrix for the variables (App. Table 3). A
situation similar to the one above arises when the equation includes X}, Xz’ and
X, and also X, X5, and X,. In general, the single variable—population—
explained a large part of the variation in professional staff size. The statistical
analysis thus confirmed the historical data—that population plays an important
role in the determination of staff size.
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App. TABLE 4

Correlation Matrix for California Public Library Variables

Professional California Total Local property
librarians population  expenditures tax revenue
California population 8651
Total expenditures 8418 T118
Local property tax revenue 6825 71689 2848
Per capita personal income 4764 3174 8510 -.2580




Appendix 2

REGRESSION ANALYSIS OF CALIFORNIA SCHOOL
AND SCHOOL LIBRARY STATISTICS

The public school and school library statistics used as a basis for the re-
regression analysis are given in App. Table 5, and the available information on
California private schools is reported in App. Table 6.

The correlation matrix for selected values (App. Table 7) shows that the
number of professional librarians employed is highly correlated with all the
variables. However, as discussed in Chapter III, many of the variables are ob-
viously interrelated. The basic causal chain is believed to start with increased
enroliment and to lead to additional teachers, librarians and schools.

Several single variable regression equations were analyzed for their
ability to explain variations in the number of fibrarians employed. Asis shown
in App. Table 8, all the equations provided a good fit to the data. In the equa-
tions the following definitions hold:

Y = number of public school librarians employed
X, = number of schools

X, = elementary school enrollment

X4 = secondary school enrollment

Equation 1, with only number of schools, indicates that historically
California has added about six librarians for every ten schools built (b =,6341).
With number of schools alone as the predictor, only 4 percent of the Varmtloa in
librarian employment remains unexplained.

Confirming the evidence that there are more librarians in secondary than
in elementary schools, equation 4 shows that the staffing in the past has re-
sulted in approximately one librarian being added for every 1,000 secondary

98
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school students (b,=.0012). Only about three librarians per 10,000 elementary
school students has been the pattern {1313,00033}.

While both equations 2 and 3 explain a large proportion of total variation
in number of librarians, it was felf that neither of them was complete by itself in
explaining the process. Equation 4 was selected for use in predicting future
employment levels for this and the other reasons explained above and in
Chapter 111
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Appendix 3

REGRESSION ANALYSIS OF CALIFORNIA COMMUNITY
COLLEGES AND LIBRARY STATISTICS

The data presented in App. Table 9 were used as a basis for the statistical
analysis of community colleges and library trends. Chapter IV discussed the
rationale for basing projections of librarian employment levels on future enroll-
ment levels. The statistical evidence supporting this decision is given in App.
Table 10.

In App. Table 10 the results of several simple and multiple linear regres-
sion analyses are presented. Equation 1 in the table was used to project future
lbrarian employment levels. The equation uses projections of future enrollment
in community colleges (X } to make staffing projections. Ninety percent
(Rz) of the variation in number of community college librarians employed can
be explained by this equation. In addition, the correlation between the two vari-
ables is high (.949) and the F statistic is significant at the .000 level.

Equations 2, 3, and 4 of App. Table 10 display the results of the regres-
sion of professional librarians with weekly student contact hours, FTE number
of faculty, and total institutional expenditures, All three of the equations have
an R? value greater than equation 1. Nevertheless, the important relationship is
that of providing library service to students, and thus equation 1 is correct even
though the others have a higher coefficient of determination.

Equations 5 through 8 in App. Table 10 give the results of multiple linear
regression of the independent variables with number of librarians employed. In
equation 5, the coefficients of the independent variables show that approxi-
mately one librarian is added for every 5,400 students (b1=.000184} and every
41 faculty (b,=.0242).

For eiuation 6, multicollinearity exists between weekly student contact
hours and total institutional expenditures, and a similar situation exists in
equation 8.
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Appendix 4

REGRESSION ANALYSIS OF CSUC INSTITUTIONAL
AND LIBRARY STATISTICS

Time series data, upon which the regression analysis of the CSUC system
were based, are presented in App. Table 11. The regression results are given in
App. Table 12,

The equation used to predict future employment levels of librarians was
number 1 in App. Table 12. This equation shows that historically one librarian
was added to the staff for every 1,200 students (b,=821 X 18”4). The projec-
tions assume that this relationship will continue in the future. The equation has
a coefficient of determination of .914, and the correlation between the indepen-
dent variable—enrollment— and the dependent variable—number of librarians—is
0.956.

Two other external variables were analyzed as potential predictors of
employment. They are number of teachers and expenditures by the system.
Equation 2, with number of teachers as the independent variable explained
about one percent more of the variation in employment level than did the
equation with number of students as the independent variable. Nevertheless,
since staffing in libraries is related to enrollment, there is a stronger theoretical
justification for using students in the predictor equation.

Equation 4 in App. Table 12 gives the regression results when both en-
rollment and number of teachers are included. Multicollinearity exists here
between the variables, students and teachers, and the coefficient of the enroll-
ment variable is negative. Moreover, the F ratio for the variable is only signifi-
cant at the 714 level. Other combinations of variables in the equation {5, 6, and
7) all suffer from multicollinearity problems.
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Appendix 5

REGRESSION ANALYSIS OF UC INSTITUTIONAL
AND LIBRARY STATISTICS

Multiple linear regression analysis of the data presented in App. Table 13
was performed for selected combinations of independent variables, and the
results of the analysis are given in App. Table 14.

, Equations 1, 2, and 3 in App. Table 14 involve only a single variable:
number of students, number of faculty, and institutional expenditure, respec-
tively. Equations 4, 5, and 6 involve two variables each, and equation 7 includes
all three.

The only equation that is relatively low in explanatory power is number
3, with libraries as a function of total institutional expenditure. Equation 1,
with enrollment only, has an R? of .63; equation 2 has an R2 of .77. When
both variables are combined in one equation (number 4}, the R? increases to .87
and the multiple correlation increases to .93. Equation 4 was used as the basis
for predicting future librarian demand.
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Appendix 6

REGRESSION ANALYSIS OF CALIFORNIA INDEPENDENT
COLLEGES AND UNIVERSITIES INSTITUTIONAL AND
LIBRARY STATISTICS

The projections of the number of independent college and university
librarians in California were considerably hampered by lack of adequate data.
App. Table 15 presents the available figures. The lack of information for 1971-
74 is particularly unfortunate, since in almost every other sector major reversals
of longstanding trends occurred during this period. As a result of missing data
in the later years, the regression equations (App. Table 16) are more heavily
weighted by earlier rather than later observations, and the trend lines are biased.
This bias can be observed in Figure 11, where the expected values of equation 1
(App. Table 16) are quite far from the observed values from 1970 onward.

The methodology previously used to make projections was changed to
handle this divergence. In the previous analysis, the predicted and observed
levels were closely correlated, and projected values of all employment series were
continued from the points where the predicted (rather than the observed) time
series stopped. This method was not followed for the independent librarian
projections because of the bias in the trend line caused by lack of historical data.
Instead, the three projection series were adjusted to begin at the 1974-1975
observed employment level. For example, when the steady state enrollment
figures in text Table 17 for 1975-76 (91,196) are substituted into equation 1 of
App. Table 16, the projected number of librarians for 1975-76 and succeeding
years to 1985-86 should be 578. This figure was reduced to 434 (the 1974-75
observed level) as seen in text Table 18, to compensate for the trend divergence.

The projections based on U.S. enrollment were similarly adjusted. The
1975-76 enrollment projection of 100,637 (text Table 17) results in an employ-
ment of 663 librarians, using equation 1 of App. Table 16. This was reduced to
434, and each succeeding employment level was reduced by 229 {from 663 to
434). An adjustment of 250 (from 684 to 434) was also made for the third set
of projections.

Lack of time series data on the number of teachers constituted a further
problem. App. Table 16 presents regression results from the use of two indepen-
dent variables only: enrollment and institutional expenditures. Equation 1 in
App. Table 16 shows the results of a regression of enrollment with librarians,
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and equation 2 the results of expenditures with librarians. The final equation
has both variables in it. Enrollment explains 80 percent of the variation in the
number of librarians (R2=‘8GS) and expenditures explain 51 percent (R2:.51 1).
When both variables are combined into one equation there is essentially no
improvement in the explanatory power of the equation or in the correlation co-
efficient.

Equation 1 was used fo project employment levels to 1985-86. While
this equation has a reasonable coefficient of determination, the estimates derived
from it must be treated with greater caution than other projections in this mono-
graph, because of the lack of adequate data upon which to base this historical
analysis.
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