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A Ten Year Analysis of the Library Automation Marketplace:
1981 - 1990

Abstract

The early development of library automation began in the 1950s. The decades of the 1960s and
1970s saw the emergence of computer teciinology and the subsequent development of the national
library services (bibliographic utilities) which centralized library automation. As the technology became
available at a price that was affordable hy individual libraries, the concept of local, decentralized library
automation became popular. As the 1980s began, the use of a local library computer system for
circulation control was about to become widespread. During the decade from 1981 to 1990, the library
automation marketplace grew from a small number of systems and a few vendors to a very competitive
marketplace. The library automation marketplace of the 1990s is characterized by dozens of vendors
fiercely trying to develop systems that exploit new technology and to market these systems to a small
number of libraries. Since 1982, the automated library marketplace previous years’ sales and
installations have been compiled and published annually by three library consultants in Library Journal.
The library community has also annually noted this growth of automation in publications such as the
ALA Yearbook. This study focused on the fibrary automation market during this 10 year time period
between 1981 - 1990. Ten-year totals for dollars of sales and number of systems installed were
compiled using the ten annual Library Journal articles; the growth and developmeiit of the automated
library system market as well as selected individual vendors are presented for this decade. The market
analysis serves as a foundation for prediction of market trends in the 1990s.
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A Ten Year Analysis of the Library Automation Marketplace:
1981-1990

Introduction

The real beginnings of automation in libraries or the *mechanization of library procedures” began
in the 1950s and 1960s; these early beginnings have been well documented (Boykin 19G1). It is during
the period between 1970 and 1990 that library automation became widespread. According to a 1983
report, “we are well into our third decade of library automation. The first decade, the 1960's, was
dominated by primitive local systems," (DeGennaro 1983, 629). The 1970s were dominated by the
introduction and development of iarge multi-type and multi-purpose library networks like OCLC &nd
Dialog (Boykin 1991). The third decade, the 19 ‘0s, was dominated by a return to local systems that
have become multi-functional and sophisticated. These dominant trends in automation of the library
during the past 30 years are a result of the cost and capabilities of the computer and reiated
communications technologies that were emerging during the same timeframes. Today, somewhere and
somehow, “a library is using the oompu(er to asslst in the performance of aimost every function of a
library" (Boykin 1991, 10).

Important products and services buiit on computers first became available to librarles as early
as 1970 when the library service networks (i.e. OCLC) came into existence. Both the deslre for shared
cataloging resources and the economies of scale triggered a centralization of libraries for computer
utilization (Rush 1988). However, there were two technological developments that occurred in the
1970s that affected the trend of library automation in the 1980s: 1) the emergence of the first
affordable and powerful minicomputers and 2) the development of powerful telecommunications
capabilities. As the 1970s came to a close, the online turnkey library circulation system was becoming
avaiiable to libraries (Boykin 1991). A movement to local, decentralized library automation dominated

the 1980s. This development and subsequent widespread use of the integrated local library system




during the decade of the 1980s is the fucus of this paper.

The technological advances in computers and associated decreases in costs provided an
opportunity for the development of a local library automation marketplace. The local library systems
that evolved in the 1980s consist of computer software and hardware and include shared bibliographic
files for circulation controi, cataloging and later, an online public access catalog. in some cases, other
functions were included as part of the integrated systems. By the late 1980s, acquisitions, authority
control and serials control were also part of the integrated library system. These integrated systems
were developed by both librarians and computer specialists.

A period of rapid growth in the buying of local library systems has occurred in the last 10 years.
The capabilities of the systems have changed over this period; technology has improved and costs of
hardware have decreased over the 10 years and the number of vendors has dramatically increased.
Since the early 1980s when libraries could begin to afford the cost of local autometion, an entire
marketplace for the satle, implementation and maintenance of library systems has developed. These
developments have been documented annually by the publication of a yearly library system marketplace
analysis. But examining the growth of the Industry over the entire 10 year periocd provides an
opportunity for a high-level view or méia—analysis of the market growth patterns and trends which

provides a foundation for prediction of growth patterns in this market in the future.




Literature Review

A great deal has been written about automated library systems. Beginning in the late 1970s,
there were journal articles published about the early computer-based library systems marketplace
(DeGennaro 1978). By that time, there were a growing number and variety of computer-based systems
and services and librarians were advised to educate themselves about vendors, systems and technology
so that when the time came to purchase, they wouid be prepared.

Annual Reports

By the early 1980s, the library automation marketplace had grown so much that it warranted
areview in Library J wun . In February, 1982, Joseph R. Matthews, a library consultant, published the
first of 5 annual articles reviewing the library marketplace (Matthews 1982). The article was 3 pages
in length and carried the first "annual review" of library automation. While focusing on the automated
circulation systems marketplace, Matthews summarized the data from a June, 1981 study which was
written by his consuiting firm (Matthews 1982). The data Included number of total instalied systems,
number of new systems installed that year as weli as a review of the viable vendors and an estimate of
the total revenue of the marketplace. In the same year, the ALA Yearbook published an article reviewing
the highlights of library automation for the year (Bierman 1982). The opening paragraph mentioned
general economic decline and reduced funding for librarles, but continued to describe the
accomplishments In library automation including system reviews of several (i.e. CLS], DataPhase and
GEAC) automated local library systems. Bierman (1982) focused more on new functionality rather than
revenues although numbers of major sales were mentloned for some vendors.

By 1982, the perspective on library automation began to change. The annual article in Library
Journal (Matthews 1983), was now titled the “"gutomated library systern marketplace® rather than
“automated circulation system.” The articie had grown to 7 pages of coverage and 16 vendors (over
the 11 in 1982) were mentioned. Again, the total systems instalied and total revenue for the

marketpiace were determined. There was some discussion of “aistomation trends"; however, the




distance of the predictions for the future was only for one year ahead. The ALA Yearbook (Vol. 8 1983)
contained several articles that discussed the automation aspect of the library. An article on circulation
systems (Boss 1983) described major developments including the integration of other functions;
another article on automation (Dowlin and Malyshev 1983) addressed the existence of vendor supplied
turnkey systems providing names of large new instaliations and innovations during the past year.

Library Journal’s third annual article (Matthews 1984) introduced and defined the word "turnkey
system" and focused on the Increased competition and changes that occurred during 1983 in the library
automation marketplace. The article grew to 8 pages of system data which was illustrated with a variety
of tables and an extensive list of names and addresses of system vendors. Matthews continued to focus
on the years’ trends and accomplishments including revenues, number of systems installed, cumulative
number of systems Installed and some system function information. During 1983, Matthews also
published A Reader on Choosing an Automated Library System (Matthews 1983) which was a
compilation of some previously published and commissioned articles that were relevant to the process
of choosing an automated library system. The book provided cne eye’s view into the marketplace. The
contributors were living the change of the marketplace but were not trying to predict its growth or
widespread use. |

Matthews again published his annual article (Maﬁhews 1985) but appeared frustrated with the
change in the marketplace. "Unrelenting Change" he titled that year’s review of systems — as if in the
midst of such a technical explosion, the library marketplace would be status quo! The article grew to
10 pages and included 5 tables and two pages of vendors’ names and addresses. The number of
vendors grew almost as rapidly as the number of systems being instailed. The growth was "considerable
- 22%" in the previous year and it appeared to have overwh;elmed Matthews. The ALA Yearbook
included the topic of "Circulation Automation®” under “Information Technology" and the article (Boss
1985) contained a picture of the computer facility of C.L. Systems, Inc. (CLS!). Some effort was made
to describe "major developments” in the industry and to analyze the trends in the marketplace which

were said to be integrated systems. !n 1984, the book Integrated Online Library Systems: Principles,




Planning and Implementation was published by Genaway to help libraries understand the integrated
online library systems and to plan for evaluation, selection and implementation. Genaway dedicated
37 pages to vendors and system descriptions. Some indication for price and number of installations
for each vendor were Included. |

While both the ALA Yearbook (Boss 1986) and Library Journal (Matthews 1986) published gross
revenues for the library automation market the figures diifered by some 11.5 miilion doliars. However,
both sources began to realize the encrmity of the automated library marketplace and the siow down
of the rapid period of growth that had occurred. Matthews cited a 9% growth in the year 1985 which
was down from the 26% in 1984. This was the last of Matthews’ articles which was 13 pages in length -
- up from the 3 pages just five years before. There were at least 40 software and software/hardware
vendors mentioned. Matthews' mention of the new trend among iibrary automation vendors to trim
proposals to the lowest possible price was the first (published) indication of the really tight competition
present in the marketplace among library system vendors. Boss’ article (1986) in the ALA Yearbook
appeared to be the 1985 article with a few modifications, an Indication that he, too, feit the growth in
the market had slowed.

On April 1, 1987, the L]n[a.m_.[qumal again containad an annual review of the previous years’
(1986) library automation marketplace. By that year, Joseph Matthews, who had written the previous
5 articles, became employed by one of the vendors (INLEY; and passed the responsibility of the yearly
article to Robert A. Walton, another well known automation consultan.. Walton claimed to be different
in style and focus but to maintain the same spirit and same fair coverage for vendors. His style,
however, decreased the coverage to 8 pages (down from 13) and limited the number of vendors to 32.
Walton (1987) did address the description of market share for all vendors and reported the number of
installations for that year and in total. He looked at the market niches - by library type and by system -
- which was the first for that perspective. Boss (1987) reworked his article in the ALA Yearbook and
included 8 major trends, although he stili focused on the emergence of the integrated library system

as the primary trend. His total revenue figures, even if conservative, show continued growth, at some
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level, in the marketplace.

Evidently, 1987 was a year for decreasing prices in library automation hardware. Some “experts”
attribute the large increase in the number of installed library systems during the year to lower costs
(Walton and Bridge 1988). Frank R. Bridge joined Robert A. Walton in co-authoring the annual review
of the automated system marketplace. While they noted overail impressive growth (56 % increase over
1986), they mentioned the decreasing market shares of some of the original vendors. The article again
covered 12 pages of the journal and listed 49 vendors as sources. The market was getiing more mature
and more competitive. And because of the competition, vendors were not as eager to publish revenue
figures aithough the authors tried to project revenues based on numbers of Installed systems. Boss
(1988} reported total sales to be up; he suggested that only five major turnkey vendors realized modest
gains during the year and that most of the others lost ground.

In 1989, Walton was again joined by Bridge in publishing the annual review of the 1988
automated system marketplace (Walton and Bridge 1989). The authcys reported a flattening growth
(16%) in the marketplac2 despite a continued trend for decreasing hardware costs making automated
library systems more affordable for a greater number of libraries. The market niches were discussed
which illustrated the trend of specific Ilbc-:ary automation vendors to "do bettes” in particular niches (i.e.
primarily public loraries; or primarily academic Ilbrarl&ei. in addition, the concept of the international
market was Introduced because several vendors were beginning to inake considerable inroads Into
foreign sales. The 12 page article and review of 52 vendors indicate that the market was cofitinuing
to be healthy. In 1989, John Corbin published Directory of Automatied Library Systems which contained
an historical perspective on the development and evolution of systoms as well as a complete directory
of Information about each viable vendor. The vendor data included, not only the number of systems
installed and functionality availahle, but also information about staff, hardware, terminals, printers, etc.
for each system - a very complete view of the market. However, some of the information provided was
from 1983 which was clearly out of date by 1989 when the directory was published.

in 1990, for the third year In a row, Walton and Bridge teamed to co-author Library Journal's
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review of the library system marketplace. The report conciuded that the growth In the market was
flattening (Walton and Bridge 1990)- yes from 55% in 1987 to 16 % in 1988 ar.2 9% In 1989. However,
the article noted that by the nature of percents, as the overall marketplace grew larger, the annual
percentage of increased installations flattened. This was the first hint at a larger picture of library
automation than just examining one year’s growth — an overall analysis of the marketplace for the three
years from 1986 to 1989. The ALA Yearbook recorded library automation growth under “Information
Technology®. In this article Boss (1990) acknowledged expenditures in 1989 of $150 million and
pointed out the trend to online patron-access catalogs (OPACs) that provide availability information as
well as library hoidings. He, like Walton and Bridge (1980), documented vendor revenues for the year
with some discussion of about 12 vendors’ library systems. He continued to report a stronger trend to
decentralized automation over centralized automation with continued demands for improved information
access. These trends are echoed in much of the other library literature. For example Library Hi-Tech
published an article (Sugnet 1989) that contained analysis by five library system vendors of the future
of library automation. These vendors discussed the library needs that could be met by automation as
well as the libraries’ demands for exploitation of improved technology.

The finat article in that 10 year span of history was again published by Library Journal. A review
of the 1990 Automated System Marketplace was written.by Frank Bridge (1991). At this point, Robert
Waiton had left his consulting service to become president of one of the leading local library companies
— CLSI. Bridge again analyzed the previous year In the library system market, and highlighted trends
and noted problems that were beginning to occur. The topic was given 13 pages in the journal and the
author listed the addresses of 44 vendors at the conclusion of the article. Bridge estimated the
revenues from automated systems to be $178 million. The ALA Yearbook was not yet available for a

comparison figure. A book published in 1991, A

(Muro 1991) contained a current description of the viable players iri the vendor side of the marketplace.
The book devoted approximately 200 pages to the review of vendors and their library automation

products and services. The number of vendors increased in a marketplace that was said to be limited
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in size and to have fixed or decreasing financial resources.

Multi-Year Reports

in each of the previous 10 years, some annual review of the automated system marketplace had
been published. Library Journal and typically, the ALA Yearbook deait with the trends in technology,
the growth in the number of cales and the total related revenues. However, there is yet to be published
an analysis of the 10 year period from 1981 to 1990 that focuses on the decade of rapid development
and growth of automated library systems. One article (DeGennaro 1983) did discuss a three decade
perspective on library automation. He described the early beginnings of library automation with the
development, first of large batch systems in the 1960s, the trend toward large online centralized systems
in the 1970s and the beginning of the trend to local library automation in the 1980s. He forecast,
incidently, that the library world would move toward decentralized networks which preserve maximum
local autonomy and he was correct. DeGennaro (1983) had a vision; this study will focus on the facts
that suggest that his vision became a reality.

in 1988, Rush (1988) published an article that addressed the library automation marketplace
from the perspective of the viabiilty of vendors. His article Identified vendors by their governance and
st-ucture and he tried to explain some of-‘the reasons that vendors were not able to maintain businesses
in the library automation marketplace. While he examinéd some 150 vendors and their structure and
governance, he did not directly deal with the 10 year period that forms the foundation of data for this
study. A recent article, (Boykin 1891) dealt with a fongitudinal study of library automaticn. He
discussed the 20 year period from 1970 - 1990 but inciuded the development of the bibliographic
utilities, the CD-ROM revolution, local search optlons, the PC and the FAX machine, as well as the locai
online systems and the Integrated library system as part of the evolution of technology as used in the
library. He added information about the functionality of products during the 10 year period of foctts
but did not address the attributes of the library automation marketpiace.

Summary

There has been a variety of literature published in the last 15 years that has examined the library
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automation marketptace. The Library Journal and the ALA Yearbook have published an annual report
of the developments of the products with some discussion of the market from a business perspective.
Several long range articles have deait with the technological explosion and the resuiting changes in the
library community. The library community has attempted to examine library automation from a variety
of perspectives. To date, a ten year business growth analysis of the automated library system

marketpiace has not been published.




Research Objectives

During the period from 1981 to 1990 a number of iibraries bought and installed local integrated,
automated library systems. As the demand for these library systems increased, a marketplace for the
sale and support of these systems developed. This study investigates this historic 10 year period of
widespread implementation of local integrated library systems.

An integrated automated library system is defined as the computer software and hardware that
operate together to provide shared bibllographic files that support library functions. Orlginally, library
computer systems supported circulation control. As use evolved, cataloging and online public access
functlons were also supported. By the late 1980s, features to support acquisitions, authotity control
and serials control were also developed to share the bibliographic files of the system. Even though over
the decade, the functions of a system expanded, the operaticnal definition of an automated library

system (for statistical purposes) is any system that shares bibliographic files and supports library

functions.
The study will discuss library system vendors which are defined as companies whose business
is the sales, installation and maintenance of automated {ibrary systems. In this analysls, no

differentiation will be made as to flnanclal or tax structm.'e of the vendor. The objective of the study is
to determine estimates of the number of vendors involved in the sales of library systems which, if all
types of vendors are Included, will be representative of the nature of the competitive market. The size
and Influence of the vendor wlil be determined by the number of systems installed, or market share.
This study examines the library system market from three perspectives. The first is an analysis
of the overall growth trends over the ten year period; the gecond is the growth trends of 10 individual
library system vendors; and the third is the Influence of new technology on thu fluctuations of the
market. An analysis of these three aspects of the library automation market was compiled using the
annually recorded statistics from the 10 Library Journal articles (Matthews 1982, 1983, 1984, 1985,

1986:; Walton 1987, Walton and Bridge 1988, 1989, 1990; and Bridge 1991).
10
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The first part of the research examines the sales and revenue of the total automated system
marketplace in the 10 year period to determine the growth patterns and totals of the size (number of
systems, total dollars of revenue) of the market during the 10 year period. The summation of systems
installed and revenues generated provide the answers to these questions:

1) How many automated library systems were instailed in the last
10 vears?
2) What was the growth pattern in number of systems?

3) What was the total revenue from these sales in the 10 year
period?

4) What was the growth pattern of the revenues?
5) How many vendors were involved in these sales?

6) How much money has been spent on library system maintenance
in the past 10 years?

7) What was the largest increase (or decrease) in growth in the
10 year period (sales and dollars)?

8) What was the smallest increase (or decrease) in growth in the
10 year period?

The second part of this research is a case study of 10 jibrary automation vendors over the 10
year perlod. Tiese vendors hae been selected from the many vendors that have been involved in the
sale of library systems. The objective of studying the profile of 10 vendors' systems installed over the
10 year perlod Is to provide some Information about individual success or failure in the marketplace.
The purpose of compliing data about individual vendors is to answer the following questions:

9) Which vendor had the highest number of sales in what year?
10) Which vendor had the largest total number of installed systems
in which year?
The third focus of this research is concerneg with the analysis of the library automation market

trends to determine if there are any relationships to the development of new library system technologies
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(i.e. OPAC). Advances in both hardware and software occurred during this ten year period. As noted
in the literature review, the early systems just supported library circulation. During the 10 year period,
the existence of an online public access catalog (OPAC) became prevalent. This study attempts to
examine any growth in the overall market or in any individual vendors’ growth by relating sales trends
to the introduction of library system technology. The analysis attempts to answer the question:

11) Can periods of largest growth in system sales and revenues be related

to the introduction of new technology (l.e. OPAC)?

To summarize, this research is concerned with three aspects of the library automation
marketplace. The first is to examine overall automated library system market trends based on the total
and cumulative number of systems instalied and revenues generated in the 10 year period. The second
objective of the research is to examine 10 individual vendors that have been involved in the sales and
implementation of automated library systems over the same 10 year time period. The third part of the
research searches for a relationship between the introduction of new tibrary system technology and the

resulting implementation of this technology in the sales figures derived from the overall market.
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Methods and Results

Data Sources

Meta-analysis is defined as the analysis of muitiple research reports. The purpose of this study
is to develop a longitudinal market meta-analysis of the sales, instaltations and maintenance of
computer-automated library systems in the ten year period from 1981 to 1990. The study Is based on
a serles of reports published annualiy thac collectively provide a high-level, long term study of the library
system market activities over the ten year span. This research evaluates total market expansion and
individual vendor developments, and their relationships to the changes in technology that occurrad in
the decade. Over the years from 1981 to 1990, significant library automation market data were
published annually in the Library Journal. This set of 10 journal articies serves as the primary source
of data for this longitudinal, meta-analysis.

The ten articies that were published by L are the work of three library consuitants. Each article
contains data that were collected from library automation system vendors In the market at the time of
the survey. The data provide a consistent source for evaluation of the development of library
automation. The articles are frequently cited by other publications such as the ALA Yearbook and are
considered to be a significant source o; library automation data. Each article contains quantities of
systems installed or sold during the year, and related revenues that were generated by these sales. in
addition, the articies contain information and commentary about leading vendors of the time.

The first five of these annual articles (1981-1985) were written by Joe Matthews, who established
the structure for the data collection method by complling responses from surveys that were sent to
library system vendors. Matthews established the operational definitions of library system and library
system vendor that are used throughout the set of articles. He also added his commentary about the
“state of the library system market" and provided information (as avallabie) about individual vendors.
in 1986, the data were collected and published by Bob Waiton, another library consuitant. Waiton
maintained the definitions established by Matthews and increased the commentary about individual

vendors. From 1987-1989, Walton and Frank Bridge continued to collect data via survey of the library
13
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system vendors. In the final year of the decade, 1990, Bridge (alone) collected vendor data and

published the market analysis. He, too, surveyed vendors, providad systems and sales revenues for the
preceding year, and wrote commentary about leading and/or key vendors in the field.

All ten articles contain the number of automated library systems Installed during the previous
year. All of the articles except 1986, contain a figure for the total revenue that was generated by the
sale of the Installed systems. Each article enumerates the systems instalied by individual library system
vendor. Each article presents a total number of fibrary systems instalied for all years. All of the articles
address a variety and range of other information about the installed library systems; the additional data
was generally beyond the scope of this research but was used to substantiate interpretation when
required.

Because these 10 articles contain significant market data that has been consistently collected
and presented over the 10 year span, the use of the decade of Library Journal articles as the sole
source of data for this study is justified. The public avallabllity and consistency of this data make it
appropriate for an initial market research investigation as does its publication in an important peer
review journal in the library field.

The use of the 10 um,&uml articles establishes the operational definitions for the study.
The definitions (for library system, library system vendor and revenues) that were used by Matthews,
Waiton and Bridge are accepted by this study, as well. An integrated automated library system is
defined as the software and hardware that cperate together to provide shared bibliographic files for
circulation control, cataloging and an online public access catalog. In some cases, the definition is
extended to include other functions such as acquisitions, authority control, and seriais controi, as they
were developed as part of the integrated automated library system. The numbers reported in this study
refer to library systems {nstalled.

A library system veridor Is defined as a company whose business is the sales, installation and
maintenance of automated library systems. No differentiation will be made as to financial or tax

structure of any company; the objective of the study is to estimate of the number of sources for an
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automated library system which, if all types of vendors are included, wili be representative of the nature

of the competitive market. Revenue is defineci as the money (in dollars) that passed from libraries to
vendors as a result of the purchase of an automated library systems (hardware and/or software).
Revenue figures are for systems installed.

Data Collection Procedures

The data collection process involved analyzing the set of market analysis articles for three types
of information: overall library system market data, individual library system vendor data, and for
indications of new technology in the marketplace. The first step in the process was to assemble the
overall market data. From each ariicie, the foliowing information was extracted: Number of systems
installed during the year for which the »-ticle reports; total number of systems installed by the end of
the year for which the article reports; total gross sales revenue reported for that year; and number of
vendors used as source data in the annual report.

The second step in the data collection process was to extract the chronological development
of each of the 10 case study vendors. Qualitative facts about each of the 10 vendors were derived from
the source articles creating mini-blographies of key suppliers in the library automation market.
addition to qualitative data, the followlﬁg statistics were extracted for each of the 10 vendors: the
number of systems Installed during the year reported by the article, and the total numher of systems
installed to date by the vendor. The following vendors in the library automation market were used for
the case studles: CLSI (CL Systems), Dynix, DataPhase, DRA (Data Research Assoclates), GEAC, NOTIS,
Avatar-OCLC-Ameritech, VTLS, innovative Interfaces, and INLEX.

The articies were further analyzed to uncover any changes in the market that may have been the
result of the use of new technology. Market and vendor highlights were noted. In addition, the overall
market figures (collected in step 1) and the narratives of the vendors (collected in step 2) were aiso
used as Indicators of significant change in automated library systems during this decade.

Data Exceptions

As with any meta-analysis of longitudinal data, minor varlations of variable definitions and/or
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data collection techniques exist. These problems must be accepted as an inherent problem in the
methodology and 6o not prevent valid long term investigation and evaluation. There are several such
data exception problems in this study.

The first data exceptlon occurs beiween the 1985 and 1986 reports. The 1985 articie was the
last in the series by Joseph Matthews. In that article, Matthews increases the number of vendors
reported to 40 from the 32 mentioned in the 1984 article. Many of the vendors that are listed in 1985
did not appear in any of the other nine articles. In 1986, Waiton again reports from 32 vendors. This
increase and subsequent decrease in the number of sources of data has an effect on the number of
systems reported for 1985. There is also some discussion in both articles about systems sold compared
to systems instailed. The discussion and data suggest that some of the systems mentioned in the 1985
article were not necessarily installed. Because of the inconsistencies between the 1985 and 1986
articles, the number of systems instailed for 1985 was adjusted to compensate for this anomaly. The
1985 article presents two figures: 235 systems installed and 107 software systems. The number 235
was used for this research instead of the sum, 342. The lower humber more accurately represents the
library system environment in 1985.

Another data exception occurs in the 1986 L artiole because it does not contain an overall total
market revenue figure. The number of systems installed is presented; it can, therefore, be concluded
that some revenue was generated and that some number (not zero) could be used for total revenue.
For the purpose of this research only. an annual revenue figure for 1986 was derived from the data
gathered from other years as follows: An average cost of system for 1986 was estimated by taking the
median figure between the 1985 and 1987 figures. This figure ($560,000) was multiptied by the npumber
of systems installed in 1986 to estimate the totai annual revenue, $108,080,000. This revenue figure
represents a reasonable estimate of the 1986 gross sales revenue for the library autormation market.

The 1990 article also contained ;m anomaly in data collection that requires mentioning. in that
year, Frank Bridge enlarged the operational definition of systems instailed to include PC-based systems

in addition to systems operating on larger computers. The published numbers indicate a large increase
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in number of litrary systems installed. Until 1990, the automated library market had almost ignored
library systems on PCs because such a library system (with one terminal) was considered trivial given
the size, price and power of the other systems being installed. By 1990, the computing power of the
PC and networking capabilities had increased enough to make the PC a significant type of library
system in the market. The notable increase in systems installed In 1990 is a true figure for counting
purposes, and for evaluation of the market; however, the reason for the dramatic increase should be
noted as related to technology. Again, the anomaly should be considered inherent to the nature of a
longitudinal study and the library system market and should not be an obstacle to meta-analysis of the
growth of the library system market.

Data Presentation

Total Market Data. The data representing 10 years of growth of the automated library system
marketplace Is more significant when collected and presented as a decade of development than as 10
individual reports. The 10 separate years of system instailations and related annual gross sales
revenues are collected and presented in Table 1. When the decade began in 1981, there were
(according to the reports) 226 library systems installed. During the 10 year period, the number of
Instaited library systems Increased 99294: from 226 to 2695. In the first year, the annual revenue from
system sales was $25 milllon. By the end of the 10 year reporting period, the gross revenue had
increased to $178 million (a 612% increase). The gross revenues actually peaked in 1989 at $255
million which represents a 920% increase in that 9 year perlod from 1981 to 1989. The total systems
installed was 2469 and the tota! revenue over the 1C years was $1,334,623,000. Figure 1 illustrates the
growth and development of the library system market by number of systems instailed and in millions
of dollars of revenue over the decade.

A closer examination of the growth of both system installations and systems sales revenue
provides additional Information about the nature of the library system marketpiace. The growth of
system installations has been generaily increasing over the decade. The number of installed systems

(see Table 1) was a positive percentage in all years except 1986. The rate of growth increased until
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1985, then decreased by 18%. Following a large (57%) increase in 1987, the growth increased
positively but inconsistently in the next 3 years. There was a large increase (40%) of systems instailed

in 1990 which indicates a continued expansion of the market.

Tabie 1
Ten-Year Summary of Library Automation Systems Sales
1981-1990

Year Yearly % Total Yesrly % No. Average Est. (Accum)

Systems Change Systems  Revenue Change Vendors Cost/System Maintenance
Pre-1981 226
1981 75 301 $25,000,000 1 $333,000 $3,000,000
1982 81 8% 382 53,000,000 112% 16 654,000 9,360,000
1983 99 22% 481 70,500,000 33% 23 712,000 17,820,000
1984 167 69% 648 93,488,000 33% 32 560,000 29,039,000
1985 2356 41% 883 104,087,000 11% 40 443,000 41,529,000
1986 193 -18% 1076 108,080,000* 4% 33 560,000* 54,492,000
1987 302 57% 1378 205,746,000 90% 50 681,000 79,188,000
1988 368 22% 1746 241,900,000 18% 52 657,000 108,216,000
1989 395 7% 2141 255,054,000 5% 39 646,000 138,823,000
1990 554 40% 2695 177,768,000 -30% 41 321,000 160,155,000
Totals 2469 $1,334,623,000 $518,000 $641,628,000

* The 1986 L did not report total revenue; an average system cost was sstimated; total revenue was calculated from
systems instailed and average system cost.
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The pattern of growth of the library system revenues does not necessarily mirror the growth of
the system installed. For 1981, the annual revenue was $25 million. In 1989 the annual sales revenue
peaked at $255 million which represents an increase of 920% in revenues. Until 1990, the system sales
revenues showed positive increases each year. in 1990, revenue decreased by 30% to $178 million.
The decrease in revenue but large Increase In system sales is lilustrated in Figure 1.

A comparison of the rates of change of the number of systems installed and amount of sales
revenues over the 10 year period provides a foundation for interpretation of the development of the
market. Figure 2 graphs the rates of change (in percents) of system installations and of system sales
over the decade of the study. The two growth statistics were similarly decreasing from 1984 until 1986.
From 1986 until 1989, the change In the number of systems Installed paralleled the change In revenue.
in 1990, the figures diverged with revenues showing a dramatic decline while number of systems
Installed showed a large gain.

How many vendors were involved in these sales? The numbers obtained from the journal articles
(Table 1) are the counts of the vendors from whom the authuis obtained market data and who were,
reported to be key narket players. in 1§81, there were 11 vendors Involved in the sale of 75 systems;
in 1988, there were about 50 vendors involved in the séle of 368 systems. iIn this 7 year period, the
number of vendors increased 5 fold. From 1988 to 1990, the number of vendors declined to 41 —a 20%
decrease from 1988.

Once a vendor has sold and subsequently instalied a library system, the relationship between
vendor and library continues. ‘“andors are expected to support the hardware and software that was
purchased by the library. For this support (or maintenance) service, vendors charge libraries an annual
"malrtenance fee.” Library system maintenance revenue is defined as the gross revenue that libraries
outlay to system vendors for continuing support and enhancements of installed library system products.
A *rule of thumb" calculation of maintenance dollars is 12% of the library system purchase price (each

year). For example, if a library purchases a system for $100,000, the maintenance fee charged by the
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vendor is likely to be 12% of the purchase price, or $12,000 annually.

This maintenance revenue was not discussed in the 10 annual market analysis articles that were
published by Library Journal. However, the maintenance fees that accompany the sales of library
systems add significant revenue to the market particularly because of their cumulative nature. When
a library installs a system, there is a one time sales price. in addition, this maintenance fee is paid
annually for the life of the system. As illustrated in Table 1, the gross maintenance revenue
accumulated over the 10 years of study becomes a significant part of the evaluation of the library
system industry.

The maintenance for automated library systems was calculated to be 12% of new annual system
sales, accumulating over the 10 year period. Using this method of calculation, a total of over $641
million has been paid by libraries to system vendors for maintenance of systems in the last decade. This
figure may be conservative for several reasons: 1) No maintenance dollars were calculated for the 226
systems that were already installed when the 10 year period began, and 2) 12% may be a conservative
estimate for maintenance fees. in 1990, the total revenue from system maintenance was $160 million
which Is 90% of the total systems sales revenue of $178 million for that year. Figure 3 shows the
increasing percent of maintenance rever;ue to sales revenue over the decade. The sum of sales and
maintenance revenue dollars provides an estimate for the total size of the library system marketplace.
In this 10 year period, that figure Is $1,976,271,00C or nearly $2 billion.

When were the largest and smallest years of growth of the library automation marketplace?
According to the data. there was a decrease of 18% in number of systems installed between 1985 and
1986 which was the smallest growth year. Ali other years showed an increase in the number of systems
installed with a 69% Increase between 1983 and 1984 which was the largest increase in the decade.
There was a decrease of 30% in revenue in 1990 over the 1989 market revenue which is the smaliest
year for revenue. However, there was a 112% increase in revenue for the industry in 1982 over the
revenue for 1981. This represents a $25 million dollar increase which in dollars was matched or

surpassed in many other years. However the percentage is an impressive increase in development. in
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Figure 2 easily identifies the dramatic decreases in change in systems installed (1986) and change in
revenue (1983). Equally visibie are the largest increases: 1987 for both systems sales and related
revenues.

An annual average library system cost was calculated from the annual systems installed and
revenue and Is reported in Table 1. The average cost of an automated fibrary system over the 10 year
period was $518,000. While sales and revenues fluctuated, this average system cost was less volatiie.
And the size of the average system purchase was indicative of the market environment. in general, over
the decade, the purchase price of an automated library system was more than a half million doliars
which describes a market of a few consumers making very large purchases.

In summary, in the past 10 years, there have been installations of 2469 library systems which
generated revenue of about $1.3 billion. The library system market increased in size over the period
and ended with a dramatic increase in the number of systems instalied and as dramatic a decrease in

the amount of revenue generated. The maintenance dollars associated with library system sales

accumulate over the years and total about $642 mililon over the decade. The total doilars in the library
system market in the decade were about $2 biliion. The market is composed of 40 to 50 key library
system vendors aithough the Llhm..kzunnl articles suggest an oligopoly market with 10 or fewer of
the vendors being really significant players. |

individual Vendors. The second part of this library system market analysis consists of 10 case
studies of library system vendors. The 10 years of Library Journal articles were again used as the basis
for complling data about individual vendors in the Hibrary system marketplace. The vendors for case
study, considered key ptayers In the library system marketplace, are: CLS! (formerly CL Systems), Dynix,
DataPhase, DRA {Data Research Assoclates), GEAC, NOTIS, Ameritech (Avatar, then OCLC), VTLS,
Innovative Interfaces, and INLEX. These.10 vendors, as a group, own 78% of the market and represent
the major vendors of the industry. individuatly, none of them own more than a 17% marketshare.

To assess the extent of the business of these vendors, the annual statistics of each were

collected from the 10 LJ articies. Table 2 contains the number of systems installed (No.) In each year,
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and the total number of systems installed (Tot.) for each year for each of these 10 vendors. The yearly
average number of systems (mean) installed and number of years of installs (count) have been
calculated for each case study.

Analysis of the 10 years of statistics show that Dynix is the current leader among library system
vendors. in 1990, Dynix installed 171 systems which was almost 1/3 (31%) of all new systems installed
in that year. Including these installs, Dynix reported 478 total installed systems which is approximately
17% of all installed systems. Dynix has 143 more systems Instailed than the second place contender,
CLSI. Various vendors have held the lead over the years but at the end of the decade, Dynix held a
significant lead among the vendors of automated library systems.

The growth and development of individual vendors is a significant part of the total market
analysis. Because the numbers of systems installed yearly and total systems instalied do not adequately
reveal the nature of the marketpiace, some descriptive information about each of the vendoars has been
abstracted. These abstracts provide insight into the environment of the market and form a basis for
examination of the market for introduction of new technology. The following individual case studies
represent some evolutionary milestones for each of 10 vendors In the development and growth of a new

marketplace.
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Tabie 2

Library System Vendors
System Installations

1981-1990
Vendor CLSI Dynix Dataphase DRA GEAC
1981 21 175 26 47 2 7 10 24
1982 19 180 13 59 2 10 17 41
1983 29 209 3 7 5 66 11 22 27 68
1984 19 228 15 22 2 68 10 32 25 93
1985 24 259 17 39 0 68 15 47 24 121
1986 32 277 27 64 15 60 17 136
1987 33 309 65 129 16 77 16 152
1988 22 331 77 206 24 101 8 154
1989 38 345 101 307 28 130 10 189
1990 16 335 171 478 44 174 45 222
Mean 25.3 5.5 9.2 16.7 19.9
No. of Years 10 10 8 8 5 5 10 10 10 10
Vendor NOTIS AlS VTLS INLEX Innovative
Yegr No. Tet, No, Jol. No. Tot. No. Tot. No, Tot.
1981
1982 6 6 3 3 11 18
14983 4 10 3 6 16 34 8 8
1984 7 19 9 1t 17 51 20 32
1985 21 39 18 37 9 58 2 6 16 48
1986 26 66 26 72 11 71 7 13 18 66
1987 25 91 22 140 14 86 16 26 20 86
1988 30 119 26 134 17 102 15 41 27 114
1989 13 132 3 134 16 118 20 59 40 155
1990 15 145 0 116 28 187 27 d6 47 196
Mean 16.3 12.3 15.4 145 24.5
No. of Years 9 9 9 9 9 9 6 6 8 8
‘v
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CLSI. CLS! has been a leader in the library automation market over the entire decade. In 1981
when the decade of the study began, CLSI had aiready installed about 150 circulation systems which
gave them as many installs as the rest of the vendors combined. Over the next 10 years as the market
expanded, CLS! lost its head start advantage. In 1982, CLSI had 49% of the market. CLS! dropped to
23% in 1985, increased to 28% in 1986 by expanding into the foreign market, and then steadily declined
ending in 1990 with a 12% marketshare. CLS| became an early leader by seliing automated circulation
systems. As the number of vendors Increased and the install base increased, CLSI could not maintain
their early lead. The declining growth of CLSI against the increasing growth of the automated library
system market is illustrated in Figure 4. CLSI still holds second place among vendors but has felt the
growth of the number and power of other vendors in the market.

Dynix. In 1983, some of the staff of Computer Translation inc. (CT1), an early library systems
venture, separated to form a new company, Dynix. Dynix acquired a few of the CTl library instaliations,
but, for the most part, has grown from a start-up company in 1983 to the leading vendor in the library
systems market in 1990. Based in Utah, the company originally had a relationship with Eyring Research
Institute but broke away from them in 1986. In 1987, L. called Dynix the "Fiagship Vendor® of the year
because it Increased marketshare from 3*;6 to 6%. Dynix' successes in increased sales can be attributed
to the fact that Dynix targeted the smaller libraries and was able to make sales and instail systems
successfully in the low-end of the market. Exploiting the development of a speclalized market niche,
this target for small systems continued through 1990 as Dynix moved to be the leading vendor with
17.4% of the worldwide market share. Figure 5 illustrates the dynamic growth of Dynix in the
marketplace.

GEAC. Over the decade, GEAC has persistently been one of the leading vendors in the market.
The survival of GEAC clearly illustrates the environment of the library system marketplace. In 1981,
GEAC was a third place leader with 24 library system installations. By 1984, GEAC had moved ahead
of CLSI in new system Installations for that year. By 1986, it was widely publicized that GEAC had

corporate financial problems and they made fewer instaliations in 1986 than in 1985. The next year,
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1987 saw GEAC suffer large loses; however, GEAC announced that it would again become financially
sound. In 1988, the company returned to prafitability and the 1988 LJ article stated that GEAC and
CLS! remalned the tenured, historical leaders. In 1989, GEAC Introduced a PICK operating system
based product that positioned them for their increased sales in 1990. Despite GEAC’s struggles to
remaln financially stable, they were again in third place behind CLS! and Dynix in market shares.

DRA. By 1981, Data Research Associates (DRA) had instailed 5 systems in libraries for the
blind. By 1983, their market had branched to regular academic and public libraries. DRA continued
to grow steadily over the next 8 years of the study, particularly in the academic library market where
75% of thelr Instaliations were made in 1987. DRA tended to Install in smaller academic libraries over
the years 1988 - 1890. Since 1985, DRA has been a leader for an adherence to standard code of ethics
for hardware, software and data formats among library vendors. The DRA call for compatibility among
vendors tends to generates lots of interest but not compllance among the vendors of this naturally
competitive market.

NOTIS. The NOrthwestern Total Integrated System (NOTIS) was originally developed at
Northwestern Universlty in the late 1870s. By 1982, 5 other libraries had worked with Northwestern staff
to install the system. in 1983, Northwe.e.tem began an aggressively campaign to market the NOTIS
library system and installed it at another 4 mare libraries.. NOTIS tended to be popular with other large
academic librarles and over the years 1984 - 1986, NOTIS become a significant leader In the large
academic automated system marketplace. In 1987, NOTIS, dubbed "king of the large systems,”
incorporated as a wholly owned subsidiary of Northwestern. The technical focus was on improvement
to public access components of the system and in 1989, NOTIS announced the MDAS product for
access to other bibliographic databases (In addition to the local catalog). NOTIS continued to be the
choice of ARL (Assoclation of Research Libraries) libraries in the academic community through the
decade. It is Important to note that whiie the number of NOTIS' installed systems is well below some
of the other vendors, NOTIS’ market niche has been the larger librarles.

VTLS. VTLS also originated at an academic library, Virginia Tech. The system was designed
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on Hewlett Packard computer equipment and was installed at 18 libraries by 1982. Soon after that the

library realized that being a systems vendor placed unusual demands on the library staff and in 1984,
Virginia Tech and Hewlett Packard began a joint marketing venture for the system. in July of 1985,
VTLS became a for-profit corporation and by 1986 had an 8% share of the market. VTLS experienced
moderate growth in Installations (11 in 1986) but experienced rapid growth (75%) in staff and sales
revenues (100%). In 1988 and 1989, VILS expanded to the European market which resulted in a 6%
market share for the company. in 1990, VTLS was marketing a PC-based software package which
accounted for not quite half of their installs in that year. VILS was expanding to the low-end of the
market.

INLEX. INLEX was a relatively newcomer to the library system marketplace, not appearing on
any of the statistics until 1985 when the reports credited the company wlith 2 new installs and 6 systems
installed. INLEX originaily showed strength for both public and academic libraries and was one of the
early vendors to break into the public school library market in 1987. The INLEX growth was very steady
through 1986 - 1988; In 1989 the company had its best year with a 30% increase In installations. By
1990, INLEX owned a 3% of the total market share. INLEX is an example of a late entry Into the market
that continues to battle for a share of the market each year.

Innovative Interfaces. Innovative, like INLEX, was a latecorier to the market. innovative began
by providing a "black box" interface between CLS! and OCLC and subsequentiy developed serials and
acquisitions (standalone) modules. in 1986, innovative had 66 installations but there is some question
as to whether these InnovACQ (acquisitions and seriais control) Installations can really be counted as
integrated library systems. By early 1987, innovative released a circulation control system and
established themselves fully as a vendor of integrated systems. Since then, Innovative has grown Into
a significant player in the library automation marketplace.” They sold 27 systems in 1988 and
successfully migrated from proprietary hardware to the DEC VAX hardware environment. in 1883,
Innovative was tled with CLS! as the leading vendor of the year with 39 system Installations. And then

in 1990, Innovative clearly distingulshed itself from the other vendors with 43 Installations and $20
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million in revenue. The addition of circulation and public access and the migration away from

proprietary hardware aided Innovative in Its successful growth in the three years between 1987 and
1990.

Ameritech information Systems. Early in the 1980's, the National Library of Mediclne
developed an automated library system and several vendors evoived from the development of this
system. Avatar Systems and Online Computer Systems both began marketing the NLM integrated library
system. In 1982, the LJ article shows Avatar with 3 systems and Online Computer with 3 systems
Installed. That article also discussed OCLC's intentions to market a system deveioped by Claremont
Colleges. In 1983, OCLC bought Avatar and also the installations of Online Computer Systems,
renaming the product LS/2000. In 1984, OCLC installed 9 more systems and again in 1985 showed a
large increase in systems installed (19). By 1986, OCLC owned 8% of the market and was battling for
3rd place among vendors. In 1986, OCLC had 30 system acceptances and also acquired the ALIS | and
ALIS I systems from DataPhase. Called the "Fast Track” vendor for 1987, OCLC signed 46 of the
DataPhase sites and by 1988 brought their market share to 8%. However, in 1989 OCLC retreated from
the market making only 3 installs. And in 1990, OCLC sold its Integrated library system division to
Ametitech Information Systems and vlnﬁally left the local library system marketplace.

OCLC's retreat from the marketpiace Is an example of the behavior of other vendors that have
been less successful in selling and malntaining integrated library systems. At the low end of the vendor
case studies is DataPhase, a company who was an early leader in library system sales and instailations
and who vanished from the market by 1987.

DataPhase. DataPhase Is a vendor that has "come and gone" from the marketplace. By the
first article in 1981, Dataphase installed 26 new systems and had 47 total systems installed. Despite
the fact that their management changed, 1982 saw 13 systems installed. Another management change
in 1983 still did not prevent the downtrend for the company. In 1984, the company only had 2 instails
and in 1985 there were none. By 1986, the company virtually disappeared by selling its Tandem based

software to UTLAS, another library vendor (from Toronto, Canada) and the ALIS Ii installations and
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software to OCLC. DataPhase installed one-third of the new systems in 1981 and was not in business
by 1986 which illustrates the environment for easy exit from the market.

The brief narratives of these 10 vendors provides a characterization of the activities in the
market over the 10 year period. All of the companies described were small businesses involved in a
new venture — the automation of library functions and processes. In addition to these 10 vendors, there
were many others also selling library systems. For instance, in 1987 and 1988, there were more than
50 vendors involved in library sales. The changes in upper management, the buyouts of vendors in the
market (or exit depending on perspective), and the introduction of new functions and technology to the
systems in an effort to meet the needs of libraries are all examples of the aggressive business practices
used by vendors over the decade.

Technology in the Market. The third part of this research was an effort to identify the use of
new technology in the market by analysis of the growth patterns of the total market and of individual
vendors. Examination of the growth charts Indicate that the 1986 systems installed decreased by 18%
from the systems Installed in 1985; h swever, there was a large increase (57%) between 1986 and 1987
(193 to 302 systems installed) which creates a highlight for review of the market. During that year, CLSI
announced a move to a UNIX platform; bynlx broke from its parent company; OCLC had a dramatic
Increase in systems Installed; innovative released its InnoPAC system; DRA added Boolean searching
to its OPAC: and NOTIS introduced keyword and Boolean searching. The average price of a system
increased from $560,000 to $681,000 In 1987. At the same time, GEAC was suffering financial
difficulties and DataPhase left the market.

Can the changes between 1986 and 1987 be attributable to new technology in the Industry?
It appears that the big increase in sales in library systems in 1987 was related to the introduction of
online public access (OPAC) capabilities in library systems. The OCLC system, LS/2000, had one of the
better OPACs of the time. NOTIS and DRA were adding Boolean searching capabititles to the OPACs
of their systems and Innovative released the public access parts for the InnoPAC system. And

DataPhase left the market; the system they sold to OCLC, ALIS II, was primarily a circuiation system with
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little public access capabilities. The increase in system sales in 1987 may be attributable to improved
system software technology that provides online public access capabilities to the library systems
available in the market.

The second significant time period for growth was 1989-1990 when the number of systems
installed increased a dramatic 40%. At this time, CLS| was cooperating with Innovative Interfaces in
marketing their products, Dynix was expanding by selling to smaller libraries, NOT!S was focusing on
smaller libraries with a tumkey (KeyNOTIS) system, and DRA, GEAC, and INLEX were improving
communications with other systems and access to other databases. The trend, if any, among the
vendors was to expand their sales to smalier libraries and to connect to other systems. In 1990, the L.J
article noted that the number of installed systems included PC-based integrated library systems in
addition to the larger systems. The trend seems to have been expansion of the market to smaller
libraries and vendors were selling PC-based integrated systems.

This is a more concrete example of the introduction of new technology: the PC, first available
in the late 1970s, had increased in computing potential so dramatically that by 1990, it was capable of
providing the power required to support an integrated library system. The increase in computer
hardware technology made the PC capéble of performing in the library market. The use of the new,
faster hardware chips caused an expansion of the library system market. This use is illustrated in the
increased number of sales in 1990, the redefinition of the operation variable to include PC systems and

the decrease in average system cost.
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Discussion of Resuits

Interpretation and Implications

Total Market. The results of the 10 year accumulation of statistics of the automated library
system market reveal a number of market characteristics that are otherwise undetected. The collected
data provides an opportunity to evaluate and interpret rates and characteristics of change through the
decade and to predict future development of the automated library system industry.

The ten year period from 1981 to 1990 can be viewed as the introduction phase of library
systems. Growth in the number of systems sold and the amount of revenue generated were generally
increasing through the period. The 2469 systems Instailed that generated over $1.3 billion represent
the size of the market and resulits of the rapid growth period. However, the last year, 1990, indicates
a milestone In the market development. The number of systems sold reflect dramatic growth while the
totai amount of revenue showed a large decrease. This divergence is Important to the library
community because it represents an environment for a decrease in the number of library system
vendors. The sale of smaller, less costly systems means generation of less total revenue. When the
total revenue in the market decreases, fhere are fewer dollars to spread among vendors; as a result,
vendors will be forced, for financial reasons, to exit the market. From 1988 to 1990, the number of
vendors declined from 62 to 41 — a 20% decrease. The trend for vendors to exit the market has begun.

As discussed, the maintenance dollars contirue over the life of the system and have impact
beyond the initial sale of the library system. As time passes and the market size increases, maintenance
revenue has an Increasing impact on the economy of the market. Vendors can survive for some time
on the maintenance revenue generated from past sates, so that if new sales decrease, there Is a time
lag for survival. Figure 3 depicts the increasing percent of maintenance revenues to sales revenues over
the 10 year perlod. In the first year, maintenance doilars represented only 12% of sales revenues (by
definition); in 1990, the maintenance revenue represents 90% of new sales dollars. Despite the fact that

sales revenues decrease, the totai sales and maintenance revenues increased as a resuit of the number
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of new installs and the continuing maintenance fees for both new and old sales. The significance of first
getting a customer, and secondly, keeping a customer becomes more important when interpreted in
light of the significance of system maintenance revenue.

It is important to note that the average library system purchase price is decrezsing. As the
market definition expanded to include systems at the low-end of the price scale, the average system
price decreased by more than half. As the purchase price decreases the quantity of systems demanded
increases causing an expansion in the market. The decrease in 1990 is a significant indicator of
changes occurring in the marketplace. This average system cost peaked in 1983 at an estimated
$712,000. The average system cost in 1990 has dropped to $321,000 which has severai explanations.
The addition of low-end PC-based systems in the statistics bring the average down; however, at the
same time, hardware prices continue to drop with highe: speed technology costing less. This drop in
the cost of a system implies that there should be additional libraries that can afford to automate. With
costs dropping, an automated library system should be within financial reach of more librarles and the
market size will again grow in the number of library systems in the market.

The size of the increase in demand for library systems can be calcuiated by using the concept
of price elasticity of demand. By the nature of the dernand curve, when the price of a system decreases,
corresponding quantity demanded Increases. The rate of change is related to the shape of the demand
curve for the product. By calculating the price elasticity of demand for the change from 1989 - 1990,
an estimate of the increase in sales can be predicted for 1981, if the slope of the demand curve remains
constant. Between 1989 to 1990, the average price of a library system decreased from $646,000 to
$321,000 (50%), and the number of systems purchased increased from 385 to 564 (40%). The following
calculations provide the price elasticity of demand between 1989 and 1990 for automated library
systems. This calculation establishes a ratio by which the next years’ sales can be predicted. In the
following equation, Q = the number of library systems cdemanded; P = the price of each system; 1989

is Year 1; 1990 is Year 2.
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Price Elasticity of Demand

n= AQD - AP
(Ops+Opz) /2 (Py+P,) /2

For Automated Library Systems 1989 - 1980

_159 325
474 483

nN«.498

The price elasticity of demand for automated library systems between 1989 and 1990 is .498.
Because the price elasticity of demand for automated library systems is less than 1, the elasticity of
demand is sald to be inelastic. An Inelastic price means that a further reduction i1 price will {again)
reduce the total expenditures in the market on the product which implies that even if demand, or
quantity of systems sold increases, the tbtai sales revenue willl again decrease.

Us'ng the price elasticity of demand of .498 for 1890 and predicting 1991, there would be sales
of 776 automated library systems, assuming a constant demand curve. The average system price will
be approximately $160,000 and the total market system sales reveniie is predicted to be 123.3 million.
The elasticity of demand Is one model that can be used to predict future market trends.

As system costs decrease, the related maintenance revenues will also decrease and there will
begin to be fewer dollars in the market despite the fact that the number of libraries with automated
systems will increase. With decreasing system costs, libraries are likely to see fewer "services”
packaged with the sale of the system. Vendor supplied training, support and other consulting services
may be provided at additional cost in order to recover the decreased costs in systems. Vendors whose

costs are too high will not be able to maintain a profit, or even break even, as prices decrease. Agaln,
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watch for changes among vendors in the market. Decreasing prices with inelasticity of demand implies
decreasing revenues which will force some of the inefficient vendors out of the market.

The important facts to note about the total automated system marketplace are the generally
increasing size of the market (both systems and revenue) but decreasing unit purchase price of the
systems. The market is positioned to show another increase in systems installed, a decrease In
revenues and another decrease in average system price. The continuing system maintenance dollars
increase the total monetary size of the market and are becoming more significant over time.

Individual Vendors. The 10 year study of vendors provides an opportunity to visualize the
aggressive competition in the market. Figure 6 illustrates 10 years of contention between the three
feading vendors of the library systems market. CLSI was the dominant vendor from 1981 until 1989.
At that point, Dynix, who was not even on the chart in the early years, became a major player and in
1990, was the ciear leader in the industry. GEAC's presence in the market has been constant despite
financial difficulties through the middle years. Dynix’ aggressive growth and takeover as leader in the
market must be noted.

In addition to the contest among the leading vendors, there is a similar intense battie among
the middle vendors. Figure 7 plots the lﬁumber of yearly instaltations for the next six vendors (VTLS,
Innovative, DRA, INLEX, NOTIS and Ameritech) and thé graph provides an overview of the relative
deveiopment of these vendors. Figure 8 plots the total number of systems for each of the above six
vendors and, again, the contest for market share is obvious. tt appears that by 1990, there was enough
distinction in systems to cause some divergence in yearly systems sales. But overali, these six vendors
are very close in competition and in market share as illustrated for total systems instalied in 1980.

All nine of these vendors seem to hold enough market share to continue to exist in the market.
If the number of systems continues to increase as the market expands into the smaller libraries, and the
cost of each system continues to deck:ne, will the keen competition continue or wiil the vendors of small
systems overtake the vendors of the few large systems? How many more libraries are positioned to

automate In which sectors of the market? The research has generated many questions; can it be used
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to accurately predict the future development of the market?

Technoiogy in the Market. The answer to that question may be determined by understanding
and interpreting the reaction of the market to the introduction of new technology. This meta-analysis
of the automated library system market has detected two peaks in systems installations. In both cases,
arguments can be presented that directly relate the introduction of technology into the market to the
dramatic increase in system sales.

The 1987 increase in system installations was related to a time of development and enrichment

+ - ftware functionality. In 1987, vendors were announclng additional functions in the online public
access modules of the systems. Several vendors were improving OPAC functions by adding Boolean
and/or keyword searching. One vendor introduced the capability of accessing other databases in
addition to the pubilic catalog through the same user interface. A valid argument can be deveioped that
shows that the introduction of new software technologies (information retrieval} created an environment
for an Increase in sales In the automated library system market. In 1987, the technelogy was additicnal
software functions which increase vendor costs; as & resuit, system price remained high and the
vendors’ revenues increased as well. ‘

The 1990 figures reveal another growth spurt in system installations. Because the cperational
definition of system enlarged, the growth can be directly attributable to new hardware technology in the
market. The faster computer hardware chips becarne available to the entire computer commuiity but
had an unusually large effect on library systems because small computers were suddenly powerful
enough to support the work of a library. However, this new technology was less costly and as a result,
average system cost decreased. The related sales revenues decreased causing the size of the market
(in doltars) to aiso decrease.

it appears that large increases in systems installed can be linked to the introduction of new
technology in the market. However, revenue operates independently depending on the type of

technology change. In the two examples, when software improved, the revenues increased; when t
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technology caused a decrease in price, revenues decreased as well. An increase in the number of
systems installed in any year may be linked to the introduction of a new technologv. The absolute value
of the change in revenue signifies a changing market environment. A dramatic negative change can

signal new technology as well as a dramatic positive change.
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Conclusions and Summary

Conclusion

In-1981, the library automation marketplace was in its infancy. By the end of that year, there
were about 300 libraries with automated systems and the market generated about $25 million in
revenue. The following decade saw a widespread, rapid growth of the implementation of library
systems. By 1990, nearly 3000 libraries had installed library systems and the industry revenue over the
period equalled $2 billion. The library community had monitored this development through annual
publications about the growth in Library Journal and other sources of market data. The milestone of
10 years of annual data begged for a summary and analysis of the decade.

This study quantified the 10 year growth period in system instaliations and in market reveaue
for both sales and mainienance of library systems. All years (except one each for system installs and
sales revenue) exemplified positive increments In growth with some variance in the rate of growth from
year to year. There were two years, 1987 and 1990, that reported excessive rates of growth in the
number of systems Instalied. In 1987, it appears that added system functionality in the area of public
access provided a technical change that Increased installations. In 1990, the enlargement of the market
to include PC-based library systems indicated the techniéal revolutions at the low end of the computer
scale,

Despite continuing increases in the number of systems installed each year, the total revenue
from sales declined dramatically in the last year. The decline in revenues was related to the decline in
average system cost which illustrates the trend in the computer industry toward increasing power and
decreasing costs for hardware. The decreasing revenue is an indicator for a succeeding market change
because if revenues are smaller, the market cannot support as many vendors and therefore, either some
small vendors will fail or some large vendors wiil takeover smalier ones.

Among individual vendors, there are three leaders in the industry. CLSI and GEAC were

positioned at the beginning of the decade and they remain historical leaders in the market. Since 1984,
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Dynix has developed from a new company to the clear market leader in 1990. Dynix currently holds
17% of the market alone; the three vendors together own 40% of the market. Behind these three, there
are (at least) 6 vendors that are in close competition in the "middie of the pack.” These next six vendors
own the néxt 35% of the market. Some of these vendors have narrowly defined their system to a
specific market niche to increase their market share.

Vendors who cannot maintain pace with technology development or whose costs are too high
cannot exist In the competitive market. The story of DataPhase is not the only story of a vendor that
appeared and then disappeared from the library system marketplace. OCLC, a long time leader as a
bibliographic utility, was in and out of the automated library system market in less than 7 years. The
market is not stable and the entry and exit of vendors is prevalent.

it was hypothesized that the introduction of new technology to the library system market is
reflected in an unusually large increase in system instaliations. The large increase in sales in 1987 was
related to the introduction of OPAC technology In the software. The dramatic decrease in revenues in
1990 reflects the technology Increase in PC computing power which became available to the library
community. The increase In library system sales can be related to the introduction of technology to the
automated library system market. ’

Summary

This report provides a foundation for further Hbrary system market research. In this study, the
data sources were restricted to the articles from Library Journal that have been published over the 10
year petiod. This data ~ontains some anomalies but does provide a consistent base for a 10 year
longitudinal meta-analysis study. The summary of the L.l data can be used as the starting point for
future research. Additional data sources can be used to substantiate or verify the accuracy of the data
presented here. In addition, the vendors could be surveyed again to try to substantiate the figures that
were presented in Library Journal,

An historical research paper could be developed to account for the large increase in the library

automation market in 1987. A literature review to determine the state of technology just prior to that
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increase could provide more information for the analysis of the market change at that time. If the
individual library system evolutions were better documented, then the 1987 change could be explained
and better market change indicators could be authenticated. An in-depth study of the vendors may
provide more information about the trends in the total market patterns.

And finally, if Library Journal continues to publish an annual survey of the library automation
market, the yearly figures may be added to these statistics to elongate the study. The study could
remain a 10 year study by continuing to take just the preceding past 10 years, ieplacing the 1981 data
with 1991 data, and so on. Or the number of years of the study can be increased to provide a longer
historicai platform from which trends in the future of the automated library system marketplace may be

predicted.
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Dynix to Total Market
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Yearly Installs for Six Vendors
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