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The Pricing of Information: 

A Model for Selective Dissemination of Information Services 

Abstract 

Harriet Williams Zais 

The pressures of limited budgets and ~f increased competition 

for use of funds are forcing information centers and libraries to re-

as~ess their financial underpinnings. There are, however, few prece.:.. 

dents or guidelines for the information service administrator to turn" 

to for assistance in formulating pricing policy. 

In this dissertation a modified descriptive model from the 

field of industrial organization was applied to pricing of an informa-

tion servic'e, computer-assisted selective dissemination of information 

(SOl). The obj ecti ve of the study was to'determine if identifying the 

market structure of SOl centers, through use of the structure and con-

duct components of the model, could provide predictive indicators as 

to what SOl pricing behavior would be like. 

Centers that offer current awareness services from niachine-

readable bibliographic data bases were considered firms in a industry. 

A survey was conducted in which representatives from 23 such SOl cen-

ters were contacted through written questionnaires and extensive inter-

views for information on center size, services, user characteristics,· 

and pricing policies. 

6 o .... 
~ o o 
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Utilizing data from this Charging Center Survey, a market struc

turewas identified for the "industry" and, on the basis of this struc

ture, pricing conduct patterns were suggested. The centers appeared to I 

function as a moderate-to-highly concentrated oligopolistic industry, 

operating in regional markets and/or with elements of local monopoly 

power. Information on various user groups revealed market segments with 

differing potentials for growth and with different price elasticities of 

demand for SOl service. On the basis of this struct.ure, oligopolis.tic 

pricing conduct patterns were suggested. These patterns were then com

pared with SOl pricing policies and practices obserVed in the data of 

the survey. 

Evidence is not conclusive that the model applies. A mixed pat

tern of pricing conduct was presented by the survey data. Several fea

tures of SOl pricing behavior present in the survey data were antic

ipated by the model, but several were not. There are enough differences 

between conventional industries and the SOl industry so that a perfect 

correspondence could not be expected between firm and SOl center pricing. 

The oligopolistic structure and conduct identified by the model did de

scribe, however, the behavior of that segment of the SDI industry whose 

centers compete to serve the same pool of potential users from the chem

istry-related data bases. Given the evolving nature of the information 

service, it is suggested that the model may prove more applicable at a 

future time. The study concludes by suggesting sources of alternative 

pricing models, chiefly a variety of marginal cost pricing approaches 

that may prove fruitful areas for future research. 

-, 
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Chapter 1 

INTRODUCTION 

The press~res of limited budgets and of increased competition 

for use ·of funds are forcing information centers and library services 

to reassess their fin!lncial underpinnings. Alternative forms of sup':' 

port are being investigated: one of the principle ones is revenue from 

user charges. Some information services are dec·iding not to charge 

and are having to defend that position--even setting the price at zero 

is a' pricing policy. Other library and information services of all 

types are facing the problem of formulating fee structures. 

There are, however, few precedents or guidelines in the li-

brary field for the information service administrator to turn to for 

assistance in formulating his or her pricing policy. Until fairly re-

'cently, information such as that provided by library-type services has 

'usually been considered as something freely available, not as some-

thing that mus t be paid for. An ext ens i ve body of literature on . 
.. 

pricing does,however, exist in the fields of business administration 

and economics and there has been increasing interest in the field of 

economics as applied to information and to information services. 

In this dissertation a modified descriptive model from the 
I 

field of applied economics is applied to pricing of an information 

service, computer-assisted selective dissemination of information (SOl). 

A description and historical overview of SOl service is presented in 

O ";)' ) (" o a 
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Chapter 2. 

A survey was conducted for this study in which representatives 

from 23 SOl centers were contacted through written questionnaires and 

extensive interviews for information on center size, services, user 

characteristics, and pricing decisions. Chapter 4 describes this 

Charging Center Survey (CCS), its objectives, methodology, and data 

analysis. 

The objective of this study is to determine if identifying the 

market structure of the SOl centers, through use of the structure and 

conduct components of the descriptive industrial organization model, 

can provide predictive indicators as to what SOl pricing behavior would 

be like. 

Chapter 3 presents the model used in this study: a modifica-

tion of an industrial organization model whose proponents postulate 

causal links between the market structure of an industry and its mar-

ket behavior (of which pricing conduct is one component). That is, the 

model suggests that pricing behavior is determined by the structure and 

basic conditions of the market in which the firms of an industry oper-

ate. For the study, SOl centers are considered as constituting firms 

in an industry. 

In Chapters 5 through 8 a structure for this "SOl industry" is 

created using the elements of market structure identified by the model 

as having predictive value and using the recent survey data on SOl 

centers. The elements of market structure include concentration of 

buyers and sellers, extent of product heterogeneity, height of barriers 

- i 
I 

., . 

.. : 
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to the entry of new firms, and industry demand and cost characteristics. 

Chapter 9 summarizes the structure thus identified for the sor industry: 

a moderate-to-highly concentrated oligopolistic industry, some segments 

of which operate in regional markets and/or with elements of local mo-

nopoly power. The industry did have substantial barriers to entry but 

the~e are lowering due to changes in technology. The market in general 

be c~lculated for the growth rate of market demand because of insuffi-

cient data. For certain segments of the user market price elasticity of 

demand appears to be somewhat inelastic. 

On the basis of this structure, in Chapter 10, a range of 

oligopolist~c pricing patterns are suggested. Generally, prices in 

oligopolies are formulated using'rule-of-thumb pricing techniques such 

as cost':'plus pricing or imitative pricing and then are modified in the 

light of reactions expected by other sellers in the industry ("mutual 

interdependence"). sor market structure as identified for a sample of 

sor centers suggests that centers could be expected to display at least 

a moderate amount of mutual interdependence which may include some form 

of interseller coordination such as price leadership, tacit collusion, 

or impUci t bargaining. 

The test of a model's value when that model is being used in a 

positive (descriptive) role is the extent to which observed behavior is 

consistent with the implications of the model. Consequently, in Chap-

ter 12, suggested pricing conduct patterns are compared with sor center 

pricing policies and practices observed in the Charging Center Survey 

o 0 o (.~ 
t~ o 
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data. Several features of SOl pricing behavior present in the survey 

data are anticipated by the model, but several are not. The links be-

tween elements of the industry structure and specific pricing practices 
\ 

are not unique and consequently do not have the predictive quality 

hoped for. 

Evidence is not conclusive that the model applies. The model 

did appear to fit one segment of the industry as identified in this 

study--those centers competing to serve the same population of users 

from the chemistry data bases. Given the evolving nature of the indus-
i 

try, it may not be unreasonable to expect centers to come increasingly 

to resemble more conventional firms: subsidies for center operations 

are not likely to continue, pressure will continue for cost recovery 

and accountability, and more for-profit firms will be attracted to en-

ter the market. The model may prove more appropriate in the future. 

The pricing of information services such as selective dissem-

ination of information is an increasingly important area for policy 

formulation. In Chapter 13, sources of alternative pricing models are 

suggested as potentially fruitful areas for future research. 
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Chapter 2 

AN INFORMATION SERVICE: SELECTIVE DISSEMINATION 

OF INFORMATION (SDI) 

The information service whose pricing will be modeled in this 

study is computer-assisted selective dissemination of information. 

This chapter describes the informaiton service, presents a brief his-

torical overview, and states the reasons for the selection of SDI ser-

vice for study. 

Selective dissemination of information can be described asa 

service which provides each of its subscribers with a periodic, tail-

ored listing of new documents that have been entered into the system's 

file. Each subscriber receives a different set of references, depend-

ing upon his or her particular interest, as defined in the subscriber's 

"interest profile". The profile is a logically-associated group of terms 

representing a user's topic of interest. It is made up of names of col-

leagues pursuing related research, significant words and thesaurus 

terms, classification numbers and codes, names of organizations noted 

for their research activity in the topic being searched, etc.; the ac-

tual composition of the profile is a function of the data base it is 

being searched against. To create an SDI notification, the profile is 

screened against the most recently received up-date of the data base. 

The citations that match the requirements of the interest profile are 

printed out by the computer (usually taking the form of a paper print-

out or card output) and are mailed to the subscriber. This is done 

0 ~ 0 17 • () (""I 0 0 (/~ r,p 
,> 
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automatically at regular intervals. A "custom profile" is one that is 

individually tailored to represent a user's search question or topic of 

interest. Individually tailored profiles comprise the majority of pro

files processed for SDI. "Standard" and "group" profiles are often also 

offered by several centers: A "standard profile" is one that covers a 

wider topic of interest than a custom profile and is designed to satisfy 

a wide group of users. It ~s usually written by information center per

sonnel on a topic of more general interest (e.g., "pollution control-

aerosol" or "alkaline pulping processes") and all subscribers receive 

copies of the same output. A group profile, on the other hand, is 

created to meet the needs of a specific group of users. As with an in

dividual's custom profile, the group profile is tailored to the group's 

specifications~ but all members of the group receive the same notifica

tion. 

SDI service is designed to keep the subscriber regularly in

formed of new documents published in the subscriber's area(s) of inter

est in order that he or she can keep abreast of the latest developments. 

Provision of such current awareness service has always been a library 

function--anextension of conventional reference service. Many librar

ians (especially those in libraries serving industrial and research 

personnel) have manually maintained user interest profiles, reviewed· 

the literature, and provided current awareness service to their constit

uents. 

The service under analysis in this dissertation is the com

puter--assisted version of this manual service. The user's interests 

are in machine-readable form and are matched against lists of citations 
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also in machine-readable form. This dissertation is specifically con-

cerned with SOl service offered from publicly-available, machine-

readable bibliographic data bases. A publicly-available data base is 

one that is made available to organizations outside the organization 

that produced it. Such data bases are the most commonly used by cen-

ters offering SOl service and frequently are the machine-readable 

counterparts of abstracting and indexing publications: Atomic Energy 

Commission's Nuclear Science Abstracts, Chemical Abstracts Service's 

Chemical Abstracts Condensates, Engineering Index, Inc.'s Computerized 

Engineering Index, NTIS's Government Reports Announcements, etc. 

Recent surveys and literature [35], [86], [89] have identified 

SOl service being offered by at least 100 agencies, ranging in size 

from those offering current awareness service from one data base to a 

handful of users to large systems offering service from approximately 

20 data bases to well over 10,000 users. The terms SOl center or 

mechanized information des semination center are used throughout this 

dissertation to refer to agencies devoted wholly or in part td pro~i~ 

ing services from machine-readable data bases. These centers operate 

in a wide variety of environments: federal and local governments, uni-

versities, industry, professional societies, non-profit organizations, 

and commercial organizations. [89]. Information dissemination centers 

functions as brokers, retailers, or middlemen between data base pro-

ducers and the end user. 

o o (} 
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_ 2.1 SDI: Historical Overview1. 

Hans Luhn of the IBM Corporation is generally credited with 

being the father of the concept of mechanized selective dissemination 

of information. Writing in 1958 and in the early 1960's, he conceived 

of it as "that service within an organization which concerns itself 

with the 'machine-assisted' channeling of new items of information, 

from what-ever source, to those points within the organization where 

the probability of,usefulness, in connection with current work or in

terest, is high." [44). This concept of mechanized current awareness 

has not appreciably altered, but the provision of the service has now 

extended well beyond the confines of a single company. 

The service developed rapidly in the early 1960's. One factor 

was the early work by IBM and other corporations with the necessary 

computer facilities. Another factor in the rapid development and ex-

pansion of SDI services was the publishers of abstract and index jour-

nals and other publications making tape versions of their bibliographic 

citations available. These tapes were actually a by-product of the 

publication process. One of the earliest to do this was the American 

Chemical Society, which decided in 1962 to provide experimentally 

Chemical Titles information in magnetic tape form. 

1. This brief historical account is drawn chiefly from Houseman's 
review [35), from Mauerhoff's excellent analysis [ 51], and 
from Williams' chapter in the Annual Review of Information Sci
ence and Technology [89 ). 
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The third factor in the rapid growth of SDI services was the 

availability of government money to support the development of regional 

information processing centers to provide computer-based retrospective 

and current awareness searches. During the 1960's funding was sought 

from the Office of Science Information Service of the National Science 

Foundation (NSF) and from the National Aeronautics and Space Administr~ 

tion (NASA). The NSF-funded c.enters were oriented toward providing' 

services to the academic community; the NASA Regional Dissemination 

Centers, toward the commerical sector. 2 

SDI was thus transformed from an internal company operation in-

to a service offered by a wide variety of information facilities. At 

this time, each location was writing its own programs to search the' 

data bases and the systems were being run on a wide range of computer 

equipment. In 1965 a commercial SDI service was begun: the Automatic 

Subject Citation Alert (ASCA) by the Institute for Scientific Informa-

tion (lSI), publishers of Science Citation Index. SDT was now being 

offered by centers in universities, industries, nonprofit organizations, 

and state and federal government. The number of users increased during 

this period and, as more data bases were addeo, the spectrum of user 

interest broadened slowly from ~he so-called "hard sciences" of phys-

ics and chemistry to include the life sciences. 

A variety of professional organizations appeared. In 1968 an 

industry association was formed--the Association of Scientific 

2. The National Bureau of Standards' report [49] describes in detail 
six of the university-based centers that received such NSF fund
ing. 

(\ f'.'~.' 
{I. •• V { " 
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Information Dissemination Centers (ASIDIC)--an outgrowth of a meeting 

of six major centers called together by the American Chemical Society 

(ACS) to share their experiences and information gained through the use 

of CAS's tape data bases. In 1969, the American Society for Informa

tion Science Special Interest Group on SOl (SIG/SDI) convened its first 

business meeting. This was followed shortly, in 1970, by the formation 

of the European counterpart of ASIDIC known as the European SCientific 

Information Dissemination Centers (EUSIDIC). A'number of conferences 

and symposia were also sponsored during this period. 

The growth in the number of centers being established tapered 

off and the 1970's are marked by retrenchment for many centers. 

·University-based SDI centers .had been supplying subsidized or free 

services to an impressive number df local users and for-fee services 

to a much smaller number of nonaffiliated users, but. with the ending of 

much of the government subsidy, many centers are in a period of finan

cial reassessment. Financial constraints have led to increased inter

est in the establishment of regional and national search service cen

ters. No longer is it envisioned that each major university and gov

ernment installation will acquire the bibliographic data bases and 

process them itself. [28],[51]. Competition has also entered the 

picture in the form of the appearance and rapid growth of retrospec

tive search service offered online--an attractive, albeit more expen

sive, alternative to the batch search mode of the SOl centers. 
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SDl. is an expensive service to provide [51] and, increasingly, 

centers must face the issue of charging users to recover costs or of 

finding institutional or other funding to support their continued exis-

tence. Mauerhoff has summed up the future of search centers succinctly: 

" the American search centers·have had their critics, and it appears 

that their success and survival in the seventies will be determined by 

the influence of their seryices on the user, their promotional efforts, 

and price structures!' [51, p. 45]. 

o o 0 
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2.2 Selection of. SOl Service for This Study. 

The provision of mechanized current awareness service was se-

lected as the information service for analysis in this study for sev-

eral reasons:. 

1. The service is clearly definable and agencies offering 

SOl services can be identified as constituting a group. 

SOl service administrators have formed an industry associ-
f 

ation (ASIOIC) and are concerned with standardization, 

$.hared resources, networking, etc. 

2. The financial factor in SDI operation is of critical con-

cern to center management. Administrators of SOl centers 

have been identified as a group of information suppliers 

who are being faced with difficult pricing .. decisions. 

[ 22, p. 23]. In many cases, federal funding has stipulated 

that the centers strive for financial self-sufficiency 

after the grant period ended. [28] . Mauerhoff sees the 

success and survival of American search centers as being 

determined in large part by their price structures. 

[ 51, p. 45]. 

3. Mechanized SOl is one information service that could be or-

ganized on "market-economic" principles. One theory holds 

that at least in some segments information centers can be 

run on a profit making basis (i.e., selling their services 

on the market in order to cover at least their operating 
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costs) and should have a market-price mechanism. [72, 

p. 571]. 

4. Pricing is a notoriously sensitive issue--"Pricing is a1-

most the only forbidden subject for open discussion by 

businessman. II [62]. Because many SDr services operate 

innon-profit-making environments, it was felt that they 

would perhaps be less sensitive about discussing their 

pricing objectives and policles. 3 Also, because some 

centers already have begun to charge for SDr service, 

there would be pricing data available to use in eval-

uating the model used in this study. 

This chapter has identified and described the information ser-

vice to be studied. Chapter 3 presents the model to be used to ex-

plore pricing conduct. 

3. Subsequent data gathering efforts proved this to be overly 
optimistic. 

o o a 
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Chapter 3 

THE INDUSTRIAL ORGANIZATION MODEL 

Selective dissemination of information (SDI) has been identi

fied as an information service that is striving for financial self

sufficiency. Many centers are faced with the need to evaluate (or to 

re-evaluate) their price structures. 

Industrial organization, a branch of applied economics, has an 

approach that mig~t prove useful. It is proposed to use a modified 

descriptive model from this field to explore SDI pricing conduct. Use 

of such a model calls for SDI centers to be considered as firms consti

tuting an industry, the "SDI industry". The objective is to learn if 

a market structure for this industry, identified through the use of 

components of an industrial organization model, can provide predictive 

indicators as to what SDI pricing behavior would be. 

This chapter defines an SDI industry and describes how the 

modified industrial organization model is used in this study. Subse

quent chapters identify the market elements and create a market struc

ture for the SDI industry. 

3.1 Background of the Model. 

Many of the studies in the field of industrial organization 

use abroad descriptive model formulated by Edward S. Mason at Harvard 

9 0 
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during the 1930's and extended by other economists. 1 The model grew 

out of .the body of oligopoiy theories which were emerging at that time 

from the impact of Edward H. Chamberlin's classic, Theory of Monopolis-

tic Competition. With this model, theories are sought which permit 

prediction of the market performance of an industry from observation of 

the market structure, basic conditions, and conduct of the industry. 

A causal flow from market structure and basic conditions to conduct and 

performance is postulated by proponents of this model, most notably by 

F. Scherer, whose version of the model is used in this study. The 

most common applications of the model have been industry analyses 

leading to formation of public policy, e.g., antitrust activities. 

3.2 Components of the Model. 

To summarize the model: economic performance of an industry is 

measured by how well societal goals such as full employment and equi-

table distribution of income are satisfied. In the model, performance 

in particular industries depends upon the conduct of sellers and buyers 

in such matters as price policies and practices, product quality, overt 

and tacit cooperation among firms, advertising strategies, and so on. 

Conduct depends in turn upon the structure of the market. Although 

there are many economically significant features of a market. those 

1. Mason's seminal works are "Price and Production Policies of Large
Scale Enterprise." American Economic Review, March 1939; and 
"The Current State of the Monopoly Problem in/the United States," 
Harward Law Review, June 1949. Economists expanding his theories 
include Joe S. Bain [5]and [6], F. M. Scherer [69], R. Caves [18], 
and J. W. McKie [53]. 

,~ j 
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elements of market structure which have predictive value are consid-

ered more important than others: the number and size distribution of 

sellers and buyers, the existence and degree of product differenti-

ation, the presence or absence of high barriers to the entry of new 

firms, the ratio of fixed to total costs in the short run, etc. Market 

structure and conduct are also influenced by'various basic conditions 

such as the price elasticity of demand for the proquct at various 

• prices, the rate of growth of demand, the availability of substitute 

products, and the durability of the product. The major elements in 

each of these components and their interrelatedness is shown in the 

model's paradigm. (See Figure 3-1.) 

Because the thesis is concerned with pricing theory and prac-

tice in selective dissemination of information (SOl) centers and not 
, 

with the performance of the SOl industry in the American economy as a 

whole, attention is focused on the market structure component and on 

the pricing behavior portion of the model's conduct component. 

!.. 0 o a 
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Figure 3-1 

A Model of Industrial Organization Analysis 
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3.3 Selection of the Model. 

, 
There are several reasons for selection of the industrial or-

ganization model as the basis for this study's exploration of pricing 

behavior: 

1. For a model to be useful, data must be obtainable for the 

variables used in the model. For many economic models the 

data necessary are extensive cost and demand flUlctions. 

Such data are extremely difficult to obtain for information 

services. The industrial organization model, however, iden-

tifies and analyzes aspects of the information service's 

environment (for which data are hopefully more easily ob-

tainable) other than costs for their role in price forrnu-

lation. 

2. Pricing is a sensitive issue; firms are often reluctant to 

discuss their policies and procedures. Because with the 

industrial organization model pricing behavior is being 

inferred from market structure, it seems possible that the 

information needed to create the structure can be gathered 

from a variety of sou~ces and may be of a less sensitive 

nature, and thus be more readily obtainable. 

3. Although generally used to analyze more manufacturing-type 

industries, the model has been applied already to the 

analysis of nontraditional industries: water resources in 

Northern California [ 6], scientific journal publishing 

market [10], and computer service bpreau sales [1.2] . 
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3.4 SDI as an Industry. 

In using the industrial organizational model, SDI centers are 

conceptualized as firms in an industry, offering ,a product to be bought 

and sold in a market setting. Additional definitions are needed, how

ever: A market includes a group of buyers and sell~rs of a particular 

product engaged in setting the terms of sale of that product. In this 

case, the product is current awareness notifications provided from 

machine-readable bibliographic data bases. The market for SOl services 

is comprised of three basic groups: 

1. Those institutions, organizations, agencies, etc. which 

produce and/or supply the tape data bases ("tape producers'). 
" ' 

They mayor may not offer SOl services themselves. 

2. Those institutions, organizations, . agencies, etc. offering 

current awareness services from machine-readable data bases 

("tape processor~"). 

3. Those institutions, organizations, agencies, individuals, 

etc. that contract to obtain such services ("users"). 

The relationships between these groups is diagrammed in Figure 3-2. 

3.5. SOl, Industry Boundaries. 

The sellers participating in a given market are called collec-

tivity the industry producing that product. Operationally defining 

this group of sellers, however, can prove troublesome. It is difficult 

to determine how finely the industry boundaries should be drawn. 

I 
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Should tape producers as well as actual tape processors be included or 

are they a separate industry? There is also the problem of closely re-

lated products: Centers offer services from different, discipline-

oriented databases. Is. a center that offers service from chemistry 

data bases in the same industry as one that offers service from educa-

tion and business data bases? Should retrospective search services be 

considered in the same industry as current awareness service? Another 

problem is the issue of local markets: Is SOl a national industry or 

a group of interrelated regional industries? Are SOl centers on the 

west coast in the same industry as those on the east coast? 

The United States Bureau of the Census definition has been used 

as the basis for s~tting SOl industry boundaries for this study. The 

Bureau of the Census defines an industry as a grouping of establishments 

primarily engaged in the same or similar economic activity--in terms of 

2 products made, materials consumed, or processes of manufacture. In 

light of this, tape producers who provide SOl servic~ have been in-

cluded in the SOl industry. Not included are those agencies which offer-

manual as opposed to computer-based current awareness services nor those 

which offer only retrospective search services nor those which offer 

only retrospective search services. Current awareness centers located 

in all parts of the country are considered as part of the SOl industry, 

2. U. S. Bureau of the Census. Census of Manufacturers : 1967. 
Vol. 1: Summary and Subject Statistics. [Washing'ton] 1971, pp.5-6. 
U. S. Bureau of the Budget. Office of Statistical Standards. St'and
ard Industrial Classification Manual. [Washington] 1967, p. xi. 
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as are those which offer services from different data bases. This is 

because they are all engaged in the same activity--the basic product is 

the same (search notifications) as is the process to produce the prod-

uct (regular computer processing of bibliographic data bases against 

machine-readab.le files of user interests), 

It is concluded that in the continental United States, all pub-

lie and private agencies that develop and manage SOl service systems 

an~ use them to provide current awareness service from publicly-avail

able, machine-readable, bibliographic data,bases comprise an SOl indus-

try. 

The next chapter describes the data sources used for information 

on SOl centers and their operations in this study. Chapter 5 then pro-

ceeds to define and identify for the "SOl industry" three of the most 

important market structure elements. 

0 7' n • to:" (J f1 0 <,:}! f1 <!,J! 
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Chapter 4 

OATA SOURCES FOR SOl CENTER OPERATIONS 

The information on the selective dissemination of information 

(SOl) centers used in the creation of an SOl industry market .structure 

is gathered chiefly from available report and journal literature (iden-

tified in Appendix 1) and from data contained in two surveys. These 

surveys are (a) the survey commissioned by ASIDIC and conducted by 

Williams and Stewart [86] and (b) the survey done specifically for this 

study and referred to in it as the "Charging Center Survey". This chap-

ter presents the SOl data sources and describes the Charging Center Sur-

vey, presenting some of its findings that bear on market structure. 

4.1 SOl Survey Oata Comparability. 

The Williams and Stewart survey [86], published in June 1972, is the 

largest and most recent compilation of data on information centers that 

offer current awareness and/or retrospective search services. The sur"" 

vey was conducted to elicit information on centers that would be of use 

in setting up an informal network of cooperative arrangements between 

centers. Survey contents include a list of survey respondents, a list 

of the publicly-available data bases processed by the responding infor-

mation centers, and numerical data tabulations covering information 

center characteristics and statistics such as number of profiles pro-

cessed per year, number of users, average number of terms per profil~; 

content and format of output, use of remote terminals, and availability 

n o a 
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of software. The survey included both centers that charged for their 

information services and those that did not. Although the 46 centers 

in the survey were not selected by a random sampling method, the centers 

responding were a substantial portion of centers comprising the indus~ 

try at that time and thus, for this study, are considered as representa-

tive of the industry as a whole . 

. The Charging Center Survey was conducted in 1974 and is de-

scribed in detail in the remaining sections of this chapter. The cen-

ters used in the survey are a subset of the centers in the Williams and 

Stewart Survey1_-specifically (as the name implies), the Charging Center 

Survey consists of center~ that charge their users for current awareness 

service. Data were gathered in this survey on pricing practices and 

policies, revenue sources, and user characteristics. 

Williams and Stewart and Charging Center Survey data are drawn 

upon to create the SOl industry structure from which pricing behavior 

will be identified in the pricing conduct component of the model. 

Charging Center Survey findings of actual center pricing behavior are 

used primarily then to evaluate the pricing conduct portion of the 

model. Inherent in this use of survey findrngs is the assumption that 

the population from which the Williams and Stewart and Charging Center 

Survey samples were drawn was the same. The reasonableness of this as-

sumption (i.e., that centers that charge and those that do not differ 

only in this presence or absence of a pricing structure) can be 

1. Only one center in the Charging Center Survey was not included in 
the Williams and Stewart Survey and that was because the center had 
not yet begun operation at the time of the Williams and Stewart 
Survey. 
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demonstrated by comparing center characteristics from both surveys: 

·a. the organizational settings of the centers, 

b. the average number of profiles per center, and 

c. the' average number of terms per profile. 

d. The number of publicly-available data bases from which 

service is provided. 

e. The number of users service is provided to, and 

f. the date that service began. 

If the centers come from the same population the figures should 

be comparable (allowing some factor for the two-year di fference in the 

dates of the surveys). 

The SOl centers participating in the surveys are located in a 

similar mix of organizational settings. Table 4-1 presents the organ-

izational affiliation breakdown by center for both surveys. The fig-

ures for sor centers in the Williams and Stewart Survey were compiled 

from the list of respondents to that survey. 

There is a high degree of correlation between the two sets of 

figures in Table 4-1 (rs = 0.998). Around 30 percent of centers in 

both surveys are university-based. Approximately one quarter of the 

survey centers are located in industrial firms--chemical companies, 

computer corporations, electronics firms, etc. Over 10 percent of the 

centers are located ~n nonprofit organizations or professional socie

ties . Probably no more than 5 percent of the centers are commercial in 

affiliation, i.e., centers that offer SOl service from data bases 

created ,by their parent companies with for-profit motivation. 

- i r-'~ 
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Table 4-1. Organizational Affiliation of the Sample SOl Centers 

Charging Center a 
Surv.ey ASIDIC Survey 

Affiliation of SDI Center Number of Percent Number of Percent 
centers centers 

Government 4 21.1 13 29.5 

Industry 5 26.3 10 22.7 

Academic 6 31.6 13 29.5 . 
Nonprofit Organization 2 10.5 6 13.6 or Professional Society 

Commercial 2 10.5 2 4.5 

Total 19 100 44 99.8 

aFigures for the ASIDIC Survey were extrapolated from the list of sur
vey participants[ 86, p. 1-7] ~ 

- .. 



-27-

In the following paragraphs, comparisons are made between 

Charging Center Survey findings and characteristics of the Williams and 

Stewart Survey, expressed as features of a "hypothetical typical infor-

mation center (lITIC)" described by Williams in terms of the average 

data entries for categories in which the majority of the responding 

centers provided data. [86, p. xvi]. 

Williams' lITIC began providing regular current awareness service 

in 1967. The median starting date for centers in the Charging Center 

Survey was mid-1968. In 1971, the lITIC provided current awareness ser-

vice to users via 400 profiles of 26.6 terms each. In 1974, centers in 

the Charging Center Survey had a median of 490 profiles per center. 

This larger number probably can be attributed to the increased growth 

experienced by the SOl industry in general in number of users receiving 

mechanized current awareness service between 1971 and 1974. The profile 

in the Charging Center Survey consisted of an average of 28.3 terms. 
, 

The lITIC provided service to 3-plus users per profile processed. 

In the Charging Center Survey, for each profile processed, at least two 

users saw the output/notifications. Finally, the lITIC handled four 

publicly-available data bases. Among the 18 centers responding to this 

portion of the Charging Center Survey, current awareness service is of-

fered from 32 different, publicly-available data bases. This is an 

average of about four data bases per center. The range was from one 

data base per center to 18 data bases per center. As was found in the 

Williams and Stewart study, very few data bases enjoy widespread use. 

Of the 32 data bases, the majority are used by fewer than three centers. 

(\ ? 0 ". ,~" n ~\:, .. 
0 0 Ik I!-I<'i f 

cJ 



-28-

The similarity of center characteristics demonstrated by the 

above comparisons supports the assertion that the two survey samples 

are from the same population. 

4.2 Charging Center Survey Objectives. 

These sections describe the Charging Center Survey--its objec-

tives, survey methodology, and data collection process. 

The objectives of the survey wer'e twofold: 

1. To gather information from a sample of SDI centers for the 

market structure component in order to augment the data 

from the Williams and Stewart Survey. 

2. To gather information on the actual pricing behavior and 

decision making in centers offering current awareness ser
) 

vices in order to evaluate the findings of the industriai 

organization model's conduct component. 

4.3 Survey Methodology. 

The sample of SDI centers to be analyzed was selected by the 

purposive or judgmental sampling technique. In this method, the re-

searcher selects the sample on the basis of his or her own knowledge 

of the population, its elements, and the nature of the research aims. 

[4, p. 106]. 

The following criteria were used in the selection of the centers 

to be included in the sample: 

- ... 
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1. The centers must offer current awareness service based on 

profiles processed on-site against one or more machine-

readable, publicly-available data bases (e.g., Chemical 

Abstracts Condensates, ERIC, COMPENDEX). 

2. The centers may offer service to users within their parent 

organizations ("in-house") and/or to users outside, but the 

center must charge (or charge-back) their users. 

3.' Certain SOl centers that were known leaders in the field 

were included. An attempt at industry analysis would be 

misleading without them. 

4. The five centers that were started with National Science 

Foundation grants were included in the survey. Each has 

reacted differently to the problem of obtaining further 

funding and to the initiation of user charges. 

5. Centers that offer SOl service from the same data bases 

were included: (1) To make analyses comparable to those 

done by May in the OECO study [61]; and (2) to explore the 

possibility of a competitive situation in the industry,e.g., 
, ' 

"firms" (centers) offering the same "product" (SOl service 

from the CAG data base). 

6. Centers in a representative sample of geographic locations 

were included to aid in determining industry boundaries and 

the regional or national nature of the market. 

o .. 
f7 o o 
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7. Centers from a variety of organizational settings were in-

cluded: academic, private industry, government agencies, , , 
• j 

nonprofit organizations, and professional societies. 

With this universe in mind, the following sampling frames were 

chosen as appropriate to the needs of the study as expressed in the 

above criteria: 

1. ASIDIC Survey of Information Center Services 

(June 1972). The best and most complete recent .survey of 

centers offering current awareness and/or retrospective 

search services.[86] . 

2. Cost Elements and Charge Bases in Information Centers, 

M;Williams, ed. (March 1974). The most recent cost study; 

data provided on seven centers. [87]. 

3. Annual Review of Information Science and Technology, 

eight volumes (1968-1973). Volumes contain much informa-

,tion on individual centers and trace' the development of the 

industry. 

4.4 Survey Instruments. 

The survey instruments consisted of a written questionnaire re-

questing information on center size, services, and user characteristics 

and an interview guide specifically covering the priCing decisions made 

at the center. The instruments were pretested on representatives from 

two centers arid, as a result, were extensively revised with the assis-
t 



/ 
I 

-31-

tance of the University of California's Survey Research Center. Coptes 
. . 

of the questionnaires are included in this study as Appendix 2. 

4.5 Data Collection. 

The survey was conducted over a three-month period. The ques-

tioimaire was mailed to 23 centers and the lengthy (1-1/2 hours) inter

view was administered to people representing 18 centers. In addition, 

several people with varying degrees of involvement in SDI work were con-
-

tacted to elicit their views on the character of the SDI market, the 

nature of pricing decisions, etc. Survey data were collected from a' 

total of 19 different institutions offering current awareness services 

from publicly-available data base~. As 23 such centers were contacted 

initially, this represents a response rate of 82.6 percent. Paired 
'" . 

data sets, i.e., a completed interview and a completed questionnaire 

from the same center, are available for 15 centers. 

4.6 Analysis of Charging Center Survey Data· 

Techniques of descriptive analysis were applied to the survey 

data. These include measures of form (frequency distributions), mea-
. . ... 

sures of central tendency (mode, median, and ari thmetic mea~)', and mea-

sures or dispersion (range, interquartilerange, variance and standard 

deviation)--typicalmethods of ~ummarizing univariate data. The nature 

of the analysis that can be performed on the survey data is perforce 

limited to descriptive statistical analysis by the sampling technique 

chosen. Purposive sample does not yield a sample that can be consid-

ered random for purposes of inferential statistical analysis. 

o 0 
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Consequently, care is exercised in any attempts to apply, by extension, 

the description of the survey sample to the population from which the 

sample was taken. 

The survey findings presented in this portion of the study are 

those related to the structural elements of the industry. All findings 

given in these subsequent sections of the chapter are from the Charging 

Center Survey conducted especially for this study, unless otherwise 

noted. Those Charging Center Survey findings pertaining to actual center 

pricing conduct are presented in Chapter 12. Analysis of those data was 

rendered more difficult by the narrative structure of the interview and 

by the extreme sensitivity of the pricing data. Every attempt has been 

made to quantify survey findings, but not as much is shown as would be 

desirable because of the sensitive nature of the information. Assur

ances of confidentiality were given to all centers who participated in 

the. survey; consequently, tables and figures have had to be constructed 

in such a way that center anonymity is maintained. 

4.6.1 Genter Affiliation. 

Centers. that offer current awareness services from machine

readable data bases exist as part of other organizations. They are 

affiliated most often with libraries and information service groups 

(over half the centers in the sample). Other centers are affiliated 

with computer service facilities located within parent organizations. 

SOl centers outside of this environment, formed to offer SOlon apure1y 

commercial basis without a supporting parent organization, have not 

. .. 
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succeeded thus far. 

The 19 centers that participated in the survey are found in a 

variety of organizational settings: government, industry, academic, and 

nonprofit organization or professional society. On the basis of the 

responses, a fifth category was created (commercial) for those centers 

who are part of businesses that sell information products fora profit. 

Table 4.1 presented the organizational affiliation breakdown by center. 

Around 30 percent of the centers in the survey are university-

based. All six academic centers in the sample are located on university 

campuses. Over one quarter of the survey centers are located in indus-

trial firms--chemical companies, computer corporations, electronics 

firms,. etc. Generally these centers are allowed to serve only the em-

ployees of their own corporation: All five industry-based centers in 

the sample offer such "in house" service although two centers are plan-

ning to expand their operations to serve clients outside the parent 01'-

ganization. 

Of the two centers that selected the nonprofit affiliation 

category, one is a center operated by a nonprofit organization that 

produces information products in print and tape form and the other is a 

center operated by a not-for-profit institute. Both agencies in the 

commercial category offer SDI service from the data bases created by 

their parent, for-profit companies. 

o o a 
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4.6.2 Data Bases. 

The centers offer current awareness service from a number of 

machine-readable data bases. Among the 18 centers responding to this 

portion of the survey, current. awareness service is offered from 32 dif

ferent, publicly available data bases. This is an average of about four 

data bases per center. In addition, three centers reported use of in

ternally-generated data bases, e.g., data bases created at the center, 

usually made up of corporate reports, internal documents, etc. Inter

nally-generated data bases have not been included in the following sta-

- tistics. 

The range is from one data base per center to 18 data bases per 

center. As was found in the Williams and Stewart Survey, very few data 

bases enjoy widespread use. Of the 32 publicly available data bases, the 

majority are used by fewer than three centers, as can be seen from Table 

4-2, which lists the data bases that SOl is offered from by Charging· 

Center Survey sample centers in order of frequency of use. Acommonly 

used acronym is given for each data base and these are used throughout 

the study. Of the 32 data bases, 28 percent are offered at only one 

center. In addition, there is a small core of data bases from which 

most SOl service is being offered: Chemical Abstract's Condensates, 

Engineering Index's COMPENOEX, and NTIS's Government Reports Announce

ment. Sixty-one percent of the centers sampled offer SOl from CAC tapes 

and 55.5 percent offer service from COMPENOEX. Half of the centers offer 

both CAC and COMPENDEX. Fifty percent of the centers offer service from 

the GRA tapes, while 27.7 percent of the centers offer service from all 

three: CAC, COMPENDEX, and GRA. 
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Table 4-2. Publicly-available Machine-readable Bibliographic Data Bases 
in the Charging Center Survey in Order of Frequency Used 

Source 

Chemical Abstracts Service 

Engineering Index 

National Technical Infor
mation Service (NTIS) 

Biosciences Information 
Service 

Educational Resources 
Information Center (ERIC) 

Chemical Abstracts Service 

National Agriculture 
Library 

Institution of Electrical 
. Engineers, London 

Institute for Scientific 
Information· (ISI) 

Name of Data 
Base and Acronym 

Number of CCS 
Centers Using the 

'Data Base 

Ch~mical Abstracts 
Condensates-Odd 
Issues (CAC~Odd) 

Chemical Abstracts 
Condensates-Even 
Issues (CAC-Even) 

Computerized Engi
neering Index 

(COMPENDEX) 

Government Reports 
Announcements (GRA) 

BA Previews: Bio
logical Abstracts (BA) 
BioResearch Index 

(BIORI) 

Current Index to 
Journals in Education 

(CIJE) 

Research in Education 
(RIE) 

Chemical Titles (CT) 

Cataloging and Indexing 
Data Base (CAIN) 

Information Services in 
Physics, Electrotechnology, 
and Computers and Control 

(INSPEC) 

Science Citation Index 
(SCI) 

Social Science Citation 
Index (SSCI) 

o 0 

11 

10 

10 

9 

7 
6 

6 

6 

5 

4 

4 

4 

4 
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Table 4-2. (Continued) 

Source 

International Food Informa
tion Service 

American Society for Metals 

National Aeronautics and 
Space Administration 

American Geological 
Institute 

Library of Congress 

National Library of 
Medicine (NLM) 

Atomic Energy Commission 
(now: ERDA) . 

Chemical Abstracts Service 

American Institute of 
Physics (AlP) 

Macmillan Information, 
New York 

American Psychological 
Association 

Aluminum Association 

Shirley Institute) 
England 

Name of Data 
Base and Acronym 

Number of CCS 
Centers Using the 

Data Base 

Food Science and Tech
nology Abstracts (FSTA) 

Metals Abstracts Index 
(METADEX) 

NASA 

Geological Reference 
File (GEO-.REF) 

Machine-Readable Cat
aloging (MARC II) 

Medical Literature Analysis 
and Retrieval System 

(MEDLARS) 

Nuclear Science Abstracts 
(NSA) 

Polymer Science and Tech
nology (POST) 

S·earchable Physics Informa
tion Notices (SPIN) 

Current Index to Scientific 
and Technical Literature 

(PANDEX) 

Psychological Abstraets 
(PA) 

World Aluminum Abstracts 
(WAA) 

World Textile Abstracts 
(WTA) 

3 

3 

3 

2 

2 

2 

2 

2 

2 

2 

1 

1 

1 



. . 

-37-

Table 4-2. (Continued) 

Source 

Derwent Publications, Ltd. 

Name of Data 
Base and Acronym 

Pharmaceutical Lit~r
ature DocumentatioL 

(RINGDOC) 

Environmental Abstracts (EIC) 

National Agriculture Library Bibliography of 
Agriculture 

Institute of Paper Abstract Bulletin of 
Chemistry the Institute of Paper 

Chemistry 

Abstracted Business 
Information (ABI) 

Sociological Abstracts 

(ABI or INFORM) 

Sociological Abstracts 

Total Number of Data Bases Used 

Number of CCS 
Centers Using the 

Data Base 

1 

1 

1 

1 

1 

1 

32 

o 0 
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4.6.3 Center Size. 

As the centers differ greatly in the number of data bases they 

offer current awareness from, so also do they differ in the number of 

users they serve. Estimates on the questionnaires range from less than 

200 users to more than 13,000. A user is an jndividual who is the re

cipient of current awareness notifications whether or not his name ap

pears on the custom-made profile. The average number of users is 2500 

per center, but the median seems a more accurate indicator: 700 users 

per center. Table 4-3 shows the number of users, profiles, and terms/ 

profile for each center in the sample. 

The number of users is one measure of size. Another measure is 

number of profiles. The ASIDIC Survey defines a profile as a logically 

associated group of terms representing a user's topic of interest. It 

is the user input that is screened against a data base in conducting a 

search. A custom profile is one that is individually tailored to repre

sent a user's question or topic of interest. [86, p. x]. The number 

of profiles per center also shows wide variation: the range is from 

around 100 profiles to over 4200 profiles at the largest center. The 

average number of profiles per center is 1162, but the median of 400 

profiles per center is a more realistic figure. 

A profile is made up of terms: descriptors, words, authors' 

names, concepts which are combined in various prescribed ways to create 

- a profile. The average number of terms per profile for centers in the 

sample is 28.3 terms, with a range from 10 to 67 terms per profile and 

a median of 25 terms. 

- \ 
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Table 4-3: Number of Users, Profiles, and Terms per Profile from 
Charging Center Survey Data 

Charging Total 
Center Sur-Number of 
vey Code Profiles 

Average Number of 
Terms per Profile 

N = 15 

I 170 

2 115 

3 3600 

5 1650 

6 350 

7 1855 

8 490 

9 130 

11 400 

12 . 330 

13 3841 

14 770 

16 172 

17 104 

18 4200 

Total 18,177 

1 

24 per custom"pro
file 
22 per standard 
profile 

varies from 10 to SO 

1

30 per custom pro
file 
40 per standard 
profile 

25 

50 

67 

25 

56 

15 

not given 

10 

20 lines 

10 

37.7 

26.6 

Number of Users 
(Estimated by 

the Center) 

1600 

300 

11,100 

1250 

700+ 

5200 

400 

400-500 

600 

200 

4000 

1300 

250 

162 

13,000 

40,512 

Number of Poten
tial Users (Esti
mated by the 
Center) 

50,000 

500 

35,000 

2500 to 3000 

estimate not 
given 

34,000 

400 

5,000-10,000 

2000 

estimate not 
given 

40,000 

4000 

400 

500 

estimate not 
given 

177 ,000 

o 0 
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4.6.4 User Characteristics. 

Fifteen centers in the sample provide service to approximately 

40,500 users. These users are located in a variety of organizational 

and geographical settings. Table 7-2 shows each type of center (academ

ic; government, etc.) with the number and organizational affiliation of 

-its users. 

Academic-based centers serve the largest number of people: 46.5 

percent of all users served by the sample centers are served by academ

ic-based centers. This is followed by private industry-based centers 

who serve almost 34 percent of the total number of users. Government

based centers serve 14 percent, while information centers in nonprofit 

organizations or professional societies serve only 4.4 percent of the 

total number of users. The number of users served by commercial centers 

is considered proprietary information and therefore not generally avail

able. One commercial service did provide figures and from those it was 

extrapolated that 1.1 percent of the total number of users are served 

by commercial services. 

Centers tend to serve users in the same type of environment as 

themselves. For example, as can be seen from Table 7-2, almost 93 per

cent of the users of academic-based SOl are university-based themselves. 

~ndustry-based centers serve their parent organizations: 99 percent of 

the users of these centers are employees of the various parent corpora

tions which operate the information service. Government-based centers 

serve a somewhat wider 'group of users: 50,percent of their users are 

located in government organizations, including those agencies in which 

- .. 



-41-

the center itself is located. The remaining users are located in ac-

ademic (34.S percent) and private industry (13.6 percent) settings. 

Information services offered by nonprofit organizations are 

used by private industry (69 percent), by users in academic settings. 

I (16.7 percent), and by government (12.7 percent). Two percent of the 

users are in the parent organization sponsoring th~ snI service. Fina1-

ly, the one commercial firm in the sample which spec.ializes in business 

information understandably had 91 percent of its users in industry. The 

other commercial service, which caters more to research, lists 70 per-

cent of its users as being in universities, 20 percent in industry, and 

10 percent in government. 

Sixty-one percent of the centers (11 centers) had overseas users. 

These users range from less than 1 percent of the center's total users to 33 

percent. The average percent of overseas users is 7.~ percent and the 

median (a more representative figure) is 2 percent. 

The survey conducted for this study, and described in this 

chapter, presents findings that will be used in the next five chapters, 

along with data from the literature and from other surveys, to identify 

a market structure for snI centers considered as firms in an industry. 

o • ~, t, n 0 
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Chapter.S 

MARKET STRUCTURE 

As noted in the description of the model in Section 3.2, market 

structure is one component in the industrial orgarization model. Most 

commonly considered, market structure is comprised of the economically 

significant features of a market which affect the behavior of firms in 

the industry supplying that market. [5, p. 9]. 

There are many economically significant features of a market, 

e.g., psychological, technological, geographical, historical; however, 

those elements of market structure considered most salient by Scherer 

and other proponents of the model' for influencing the nature of pricing 

include: 

a. the degree of seller concentration, 

b. the degree of product differentiation, 

c. the condition of entry into the marekt, and 

d. the degree of buyer concentration. 

What is the market structure of the SOl industry? Which com-

bination of structural characteristics does SOl have? In this chapter 

and in the next four chapters, market elements are eXGmined in the 

light of recent SO! survey data. It is the pattern of these elements 

that may offer insights into SOl pricing conduct. 

o 0
·" 
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5.1 Seller Concentration. 

One of the most strategic elements of market structure of any 

industry is the degree of seller concentration--whether the number of 

~ellers in an industry is many (pure competition), few (oligopolistic), 

or one (monopolisitc) and what their relative sizes are. The degree of 

seller concentration indicates what portion of an industry's sales or 

output or employment is in the hands of a small ntmber of sellers. 

This portion may be low, moderate, or high resulting in correspondingly 

low, moderate, or high degrees of concentration. FOT example, if the 

largest SDI centers have a minor portion of the total current awareness 

subscriptions then concentration is low in the SDl industry. 

One of the most widely used measurement tools which takes ac-

count of both the number and size distribution of firms in a market is 

the concentration ratio. It shows the extent to whi~h the larger sell-

ers control the bulk of the industry's sales and is presented as the 

p,ercentage of total industry sales contributed by the l.argest few firms, 

ranked in order of market shares. A concentration ratio is computed by 

ranking the firms in order of size, starting from ~he largest. in the 

industry. Then,starting at the top of the list, the percentages of 

the top "x" firms are added. Statistics are usually given in the form , . 

of ratios for the largest four, largest eight, and largest 20 firms in 

an industry. Table 5-1 gives concentration ratios for some selected 

United States industries in 1963. The U. S. BureilU of the Census has 

calculated and published concentration ratios for manufacturing indus-

tries in the U. S. Ratios are more difficult to obtain for non-
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Table 5-1. Concentration Ratios in Selected American Industries, 1963 

Industry 

Locomotives and parts 
Gypsum prod-ucts 
Cigarettes 
Soap and other detergents 
Matches 
Cutlery 
Synthetic rubber 
Ball and roller bearings 
Radios and TV sets 
Plastic materials, resins 
Envelopes 
Weaving mills, cotton 
Paints and allied products 
F()cd-pr oJucts machinery 
Industrial patterns 
Fur goods 

Total 

Number of 
Companies 

23 
. 60 

7 
641 

18 
156 

16 
93 

322 
391 
180 
229 

1579 
649 

12C6 

1591 

Percentage of Value of Shipments 

Accounted for by: 

Largest 4 

97 
86 
80 
72 
71 
66 
57 
57 
41 
35 
32 
30 
23 
22 

9 

5 

Largest 8 

99 
97 

100 
80 
92 
76 
80 
76 
62 
49 
42 
46 
34 
33 
14 

8 

Largest 20 

99+ 
99+ 

100 

88 -
100 

87 
100 

91 
82 
69 
59 
67 
47 
47 
24 
15 

Source: Concentration Ratios in. Manufacturing Industry, 1963, Report prepared for Subcom
mittee on Antitrust and Monopoly, U.S. Senate Judiciary Committee, 89th (ong., 2nd sess. 
(Washington, D.C., 1966). 
Source: [18, p. 9] 

XBL 7511-9086 
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manufacturing industries, but general patterns can oe seen. 

5.1.1 The Influence of Seller Concentration. 

The degree of seller concentration gives an indication of the 

pricing patterns (e.g., open rivalry, tacit coll~sion) that can be ex-

pected from sellers in industries. To do this, industries are classi-

fied according to their seller concentration, using the familiar three-

fold distinction: 

1. Monopolized industries (monopolies), in which a single 
seller supplies the entire output going to the market. 

2. Atomistic or purely competitive industries, in which 
many small sellers are in competition. 

3. Oligopolistic industries (oligopolies), in which a few 
large sellers are in competition. 

Industries in each of these classes tend to have different ap-

proaches to pricing. "Monopoly" implies a single seller in the industry. 

For example, the Aluminum Company of America before World War II was the 

sole producer of aluminum ingots in the United States. The concentration 

ratio for a monopoly would be 100 percent and the monopolist has complete 

control over the market price at which he sells. 

"Pure competition" implies a very large number of sellers occu-

pying the market with no one seller powerful enough to influence the 

price charged for the product being sold in the mary.et. Agriculture is 

the classic example of the purely competitive industry. No single 

Kansas winter wheat farmer, acting independently, can influence the 

price his product sells for in the market. The concentTation ratio for 
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the largest four firms in a highly competitive industry would be very 

small (S to 10 percent as no one seller can control the bulk of the in-

dustry's total sales). Another example of this "atomistic" industry is 

the women's suit and coat industry, with 2,481 sellers in 1963 and with 

the four largest sellers together supplying only 8 percent of the market. 

[ S, p. 146]. Many of the industries which produce primary raw materials 

are also fairly unconcentrated, e.g. most wood-product industries and 

the bituminous coal industry. Rivalry usually m&.rks the pricing be-

havior. 

"Oligopoly" is used to cover all industries that have more than 

two sellers and fewer than "many". The key feature is that in an oligo-

poly, generally, there are few enough sellers supplying the market that 

changes in the price or output of one seller can affect the others. 

Consequently, each seller will determine his pric~ and other policies 

with an eye to what his rivals' reactions might be. 

This is such a large class that degree of seller concentration 

is used to distinguish among the many different typzs of oligopolistic 

industries. Saints scheme classifies oligopolies from "very highly con-

centrated" to "low concentration" in five types. These refinements must 

be made to be able to predict market conduct patterns and pricing pol-

icies. Generally, the'higher the degree of concentration, the greater 

the tendency toward cooperative action among sellers (e.g. collusion). 

Low degrees of concentration makes such collective hction difficult and 

each seller is more likely to set his prices independently. Highly con-

centrated industries include automobile production, the cigarette indus-

try, and electric light bulb production. Moderatelyconcentrated 

o 0 
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industries include the meat packing industry and wall paper. 

5.1.2 SDI Seller Concentration. 

A concentration ratio has been calculated for the SDI centers 

surveyed in the Williams and Stewart study [86]. (See Tables 5-2a and 

5-2b.) It is offered as an approximation for the concentration ratio 

for the SDI industry. Data are not available for the industry as a 

whole. The Wiiliams and Stewart Survey contains the fullest listing of 

SDI centers to date. 

Size is usually measured in terms of sales or physical output. 

Employment, value added, and assets are also used. Sales is riot a good 

measure for SDI centers: not all centers charge and those that do often 

have charges which reflect varying degrees of subsidy and thus do not 

make sales an accurate reflection of size. Data for. the other measures 

are not available. The number of profiles processed against publicly-

available data bases and number of users were used in the calculations; 

these best correspond to the more common measures of sales and physic~l 

output. Of the two ratios, that computed with the nl~ber of profiles 

(Table 5-2b) is probably the more representative. 

If the SDI industry had the degree of cOT,centration shown in 

Table 5-2b, it would be classified as a "Type I" cligopoly, using Kaysen 

and Turner's scheme: an industry in which the leading eight firms made 

at least 50 percent of the industry's shipments (Kaysen and Turner's 

measure of size) and the largest 20 made at least 75 percent. 1 

1. Carl Kaysen. and Donald F. Turner, Anti trust Policy: An Economic and 
Legal Analysis, Harvard University Press, Cambridge, Mass., 1959. 
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Table S-2a. Concentration Ratio for SOl Industry With Nwnber of SOl 
Service Users as a Measure of Sizea 

Centers Offering SOl 
Service 

48 Centers Total 

Largest 7 Centers 

Largest 10 Centers 

Largest 19 Centers 

SOl INDUSTRY 

Total Number of SOl Service 
Users [N = 30,000] 

(in percent) 

58.3 

73.3 

95.8 

aFigures extrapolated from Williams and Stewart [86J. Figures for the 
largest 4, 8, and 20 centers were not uniformly available due to the 
form of the data. 

~- (: 7, 0 ~,. • 0 n 0 n V ~ ~'" 
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Table 5-2b. Concentration Ratio for SOl Industry With Nwnber of 
Profiles Used as a Measure of Sizeb 

Centers Offering SOl 
Service 

48 Centers Total 

Largest 5 Centers 

Largest 10 Centers 

Largest 20 Centers 

SOl INOUSTRY 

Total Num~er of Profiles 
Processed [N = 20,000J 

(in percent) 

4'1.S 

60 

81 

bFigures extrapolated from Williams and Stewart [86]. Figures for the 
largest 4, 8, and 20 centers were not unifoTInly available due to the 
form of the data. 
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This would indicate an oligopolistic industry with rr:oderately high con-

centration. 

But sor is not a manufacturing industry. Where does sor fit 

with other nonmanufacturing industries? An adequ2.te statistical picture 

of seller concentration is not available for indur-tries outside manufac-

turing sectors; however, there are patterns. High concentration would 

put sor more in a class with transportation, conummication, and other 

, public utility industries which have very high seller concentration. 

sor centers would have a cooperative attitude toward pricing policy 

formulation-~they should be very aware of the possible impact their 

policies will have an other sor centers. 

5.1. 3 Seller Concentration Limitations. 

Concentration ratios pertain to national markets and do not de-

tect the difference between regional and national environments. Survey 

data show that most sor centers typically specialize in producing for 

particular geographic regions and for particular categories of clien-

tele. Consequently, the concentration ratio for sor probably under-

states the amount of monopoly power in these regiona.l markets. . Monop-

oly power would tend to make individual sor cente,~s less sensi ti ve to 

the impact of their pricing policies on the other centers .. Subsequent 

sections will explore this issue. 

o a 
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5.2 Product Differentiation. 

Another key element in market structure h the extent of prod-

uct differentiation: whether the products of competing sellers are uni-

form and identical or are differentiated by desi~l. brand, etc. 

Products are undifferentiated when, in the minds of the buyers, 

products are perfect substitutes, i. e., the buyeT has no basis for form-

ing any preference between them. The classic exampl6 is wheat: given 

the same variety of wheat, one farmer's crop is no different physically 

from his neighbor's. The buyer could not tell one output from the other 

and thus would not pay more for one than the other. Markets with such 

undifferentiated or "homogeneous" goods are comparatively few. 

Usually a product has some distinguishing marks which make the 

brand sold by one producer not quite the same as Co competitor', s. As 

soon as one producer's merchandise can be distinguls~ed from another's, 

it is no longer undifferentiated. Product differentiation occurs when, 

due to differences in physical attributes, ancillary service, geographic 

location, and/or subjective image, one firm's products are clearly pre-

ferred by a least some buyers over rival products at a given price. 

These differences may be actual or perceived. 

In the manufacturing sector, the heaviest product differentia-

tion falls in those industries that are supplying consumer goods. Buyers 

are frequently susceptible to persuasive advertising appeal, e.g., for 

goods like cigarettes, soap, and liquor. Caves [18J notes that when 

consumers typically lack the skill to evaluate different brands, they 

may form preferences on the basis of superficial a~pearance, advertising 
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claims, and the like. Such a situation typically arises when a house-
, 

hold purchases certain goods relatively seldom (e. g., major appliances )--
; . 

they can form no judgment of the exact merits of different brands from 

their own experience. 

Local retail and service trades (e.g., groceries, clothing, 

drugstores, etc.) usually show significant diffe~entiation based on con-

venience of location to the buyer.and on quality cf service. This gives 

service industries a greater amount of monopoly power than may be indi-

cated by their concentration ratios. 

Product differentiation in an industry exert~ an influence on 

pricing. Because buyers now prefer one seller's product or at least 

rank it higher than some others, the seller of a heterogeneous good has 

more independent influence over the price he sets for this product. The 

producer of a differentiated product has less incentive to reduce prices 

and more incentive to increase them. The seller knows he can affect the 

demand for his product by changing its traits or quality as well as its 

price. Changing the amount and character of his advertising can also 

be effective in increasing the demand for his product. Thus, in an in-

dustry marked by product differentiation, such nonprice competition 

(i. e., emphasis on advertising or on product design, etc.) emerges as a 

supplement to or substitute for price competition. 

In Section 5.3.3, product differentiation as a. barrier to the 

entry of new firms into the industry is discussed. 

0. 
.f () o 
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5.2.1 SOl Product Oifferentiation. 

sor service has both actual and perceived differences to the 

user. Like the service trade category above, the differentiation focus-

es around such factors as convenience and quality of service. sor cen

ters offer current awareness services from a variety of different data 

bases, but even those offering service from the same data base have 

quite different products: 

a. Each center has its own computer seaT~h programs and formu

lates the users' requests differently. Thus, conceivably, 

the same question submitted to mUltiple centers to be run 

on one particular data base (e.g., Chemi~al Abstracts Con

densates) may well not produce the same citations. 

b. The time elapsed from when the search is entered into the 

system until the results are received (turn around time) 

differs among centers. 

c. The format of the search results differs a~ong centers. In 

. the Williams and Stewart Survey [86], the S6 centers surveyed 

offered their output in at least 30 different formats from 

36 different publicly available data buses (e.g., output on, 

card stock with abstract,on computer paper with key words, 

etc.) . 

Other service features also differ. Some centers will construct 

the profile for the user while others require that the.user formulate 

and code his own query. Some centers monitor t:le results of 

. . 
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the search before they are sent to the user and others do not. Some 

centers offer some form of document delivery as part of the 

search service--free or for a fee. A variety of discounts and free 

trial demonstrations are offered. Some centers allow unlimited profile 

modification; others restrict the extent, timing, or nature of modifica-

tions. 

In one study where a comparison of centers was made, O'Donohue 

[58] evaluated the five commercial service centers u£ed byhis firm and 

found differences among the five in promptness, interaction with the 

users (ease of profile formulation and modificatio~), and the physical 

format of the listing . But such an evaluation is a.ctually rather un- . 

usual. Evidently, a large portion of the product differentiatioripre

sent in SDI service is not apparent to the user. As in the case bfa 

major appliance purchase, relatively few SDI users have the opportunity 

to try out a variety of centers. Outside of one particular user group 

(chemical and pharmaceutical companies), most SDI ~sers do not seem 

aware of the existence of other centers. SDI generally is not a widely 

known service product. Also, as with complex product pur~hases ih the 

consumer field, few users are aware of or would be able to evaluate the 

fundamental differences between services (i. e., the nature 6f the system 

programs that determine the search results). 

5.3 Barriers to Entry. 

A third factor in the industrial organization analysis model of 

. market structure is the presence or absence of barriers to the entry of 

new firms into the industry. While the concentration ratio reflects the 

L 7. o 0 
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number of actual market rivals, the height of barriers to entry reflects 

the number of potential rivals. A new firm may be at a disadvantage 

compared to one already in the industry for seve;~al reasons. 

5.3.·1 Scale-Economy Barriers. 

Scale-economy barriers to entry arise when firms do not achieve 

the lowest possible production costs until they have grown large enough 

to occupy a significant portion of the national market. A dilemma faces 

the potential new firm: If the existing firms can supply the entire mar

ket with their output and if the new firm builds a plant big enough to 

achieve the scale economies, the newcomer would have to make and sell 

enough of the product to take a big chun~ of the market away from the 

other firms. This would involve early, heavy losses. If, on the other 

hand, the newcomer decides to build a small plant with lower capacity 

and to sell his output without really impinging 0:1 the markets of the 

other firms, 'he must pay the penalty of small-sca!e inefficiency--he 

faces a cost disadvantage over the old firms by pr~ducing less than the 

efficient number of units. 

To convert this into a measure: the greater the output of a 

firm that has achieved economies is, relative to the l1ational market, 

the harder it will be for a new firm to start out at an "efficient size" 

and the higher the barriers to entry are. 
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5.3.2 Absolute-Cost Barriers. 

Absolute-cost barriers arise when the new firm faces a cost dis-

advantage over the old one at any output levels it chooses to produce. 

No matter how much of the product the new firm puts out, the old firm 

still has cost advantages. This can come about from many sources: (1) 

Established firms ~ay have .knowledge of certain production techniques 

that reduce their costs or they may have patents granting them exclusive 

rights to features or processes which the new firm must pay royal ties 

tO'use or spend money to invent substitutes. (2) The going firm may 

have the supply of some necessary input cornered (e.g., in industries, 

based on minerals). (3)' The cost of capital to a new firm may be too 

great (e.g., to enter the steel industry, a new firm would have to in-

vest around one-half billion dollars in capital before the first bar of 

steel is produced). 

5.3.3 Product-Differentiation Barriers. 

Product-differentiation barriers to new firms can be caused by 

the established firm having a product distinctiveness or brand prom-

inence and well-established channels of distribution. A reservoir of 

good will for the firm may exist and so its advertising and sales pro-

motion may need only to be at a level to maintain this brand loyalty. 

Thus a new firm, even with a competitive product (i.e., equal or better 

quality and lower price), must spend more on advertising and sales pro

motion to convince some people to prefer his produ~t over others they 

already know. The greater the disadvantage the neu firm encounters, 

o 
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the higher the barriers to entry, 

The conditions of entry affect pricing. D€pending on the height 

of barriers to entry in an industry, firms already in that industry have 

to estimate whether the price they charge will attract or discourage en- - ; 

try of new firms. If an industry has high barriers to entry, the firms 

in the industry as a whole can charge higher prices (relative to average 

costs) than if there were low barriers because they know it is difficult 

for new firms to enter and undercut them. 

What patterns exist in industry? High turnover of firms in most 

service and retail-trade industries indicates low entry barriers.' Con-

versely, local public utilities and much of the tra.nsportation sector 

have high barriers to entry because of scale economies and the capital re-

quirements and also because franchises from governmental authorities are 

often required. The manufacturing industries present a mixed picture 

ranging from quite high barriers to low or negligible ones. 

5.3.4 Conditions of Entry for SDI. 

Until recently, the most important barrier to the entry of new 

firms into the SDI industry has been the capital required. Access to or 

ownership of computer equipment and creation of the extensive computer 

programs for SDI required substantial capital outl~y. For example, in 

his 1971 cost study for the OECD, May cited costs that ranged from 

$86,000 to $168,000 for development of computer pro£rams alone. [61,p.20). 
\ 

His study did not include other development costs such as. the capital 

cost of a computer, the cost of engaging and training of staff, or the 
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support of the center while it buHds up its user population to a point 

where the center is self-supporting. If the center had to create its 

own data base then May had estimated that an investment of $1,135,000 

spread· over 3 years would have to be contemplated in order to create an 

SOl service from scratch. [61, p. 15-16]. It should be noted that this 

figure does not allow for purchase of equipment and premises, recruit-

ment and training of personnel, etc. 

Recently, these capital requirement barrIers have been lowering. 

It is now possible to purchase the computer programs that do the search-

ing and to purchase computer time to run the programs from service bu-

reaus. The tapes cost from less than $1000 to over $10,000 per year per 

data base (plus royalties) and are available for lease or purchase. 

Office space can be rented; a large physical plant is not needed. How-

ever, there are still substantial marketing costs because educating po-

tential users to the nature of and need for current awareness service 

entails extensive personal contact: probably the most expensive way to 

market. 

Based on information from the centers surv~yed for this study, 

there has been little entry activity in the industry in the past few 

years despite the lowering entry costs. Four cen~ers were started in 

1971 and two centers have since suspended operations: one of which was 

a for-profit enterprise which did not succeed. Previous entry -activity 

was in 1968 when nine centers started. As noted in Chapter 2, most of 

the large SOl centers were started with substantict.l government subsidies; 

others were started under the sponsorship of large corporations which 

n o· a 
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absorbed the enormous development costs. Such sponsorship is no longer 

so readily available. 

In late 1974 there were two new entrants i-nto the field of SOl. 

Their entry, if successful, may be an example of p~oduct differentiation 

being used to bypass barriers to entry in that their current awareness 

service would be provided by a different method than the established 

centers. The two are commercial vendors who offer retrospective search

ing in an on-line mode and who now are planning to offer the capability 

for the user to enter a search on-line and have it stored as an SOl pro

file. The firm periodically will rerun the search, exactly as entered 

by the user, and inail the results to the user. The vendors would not 

formulate the profiles for the user nor modify thein. 

One entrant was setting its prices at the time of this writing 

and in private communication with the author concern was expressed at 

the lowness of the existing SOl prices--perhaps so low as to be diffi

cult for a profit-making venture to compete with because they often re

flect a substantial amount of subsidy. Prices for the new services were 

not available at the time this study was done, but they should be inter

esting to see. Will the vendors charge the same or lower prices than 

established conventional centers, having their own firms absorb the 

losses until their places in the market are established? Will they 

charge higher prices, coupled with advertising, to trade on the popular

ity of their existing services and on the innovative aspects of their 

approach to current awareness service? How will SOl centers respond? 
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This chapter has presented three of the main elements of market 

structure; the next chapter identifies several additional elements: 

government policy, geographical distribution, and buyer concentration. 

o o o 0 
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Chapter 6 

ADDITIONAL ELEMENTS OF MARKET STRUCTURE 

The three elements discussed in the previous ~hapter, seller 

co~centration, product differentiation, and conditions of entry, are 

considered main elements in market structure. (Another traditional key 

e1em~nt is buyer concentration; it is discussed at the end of this 

chapter.) In addition, there are a variety of other elements that in-

fluence the conduct of firms in an industry, some operating more stron~ 

1y than others in certain industries: geographical distribution, tech-

nology, receptiveness of consumers to advertising, effectiveness of 

managerial organization, merger decisions, and government policies. 

The recently completed survey has shown two of these elements to have 

special applicability for the SOl industry: government policy and geo-

graphical distribution. 

6.1 Government Policies. 

The federal government not only has shaped the structure of 

.. important industries (e. g., by antitrust legislation . limiting the size 

and nature of industries such as the steel-producing companies) it also 

is the framer 9f the legal environment within which businesses operate 

and is the single largest domestic customer for goods and services. 

The government has played a major role in the SOl industry. The 

a 
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computer software that is used in most of the major bibliographic , 
search services was created by or for the federal gove,rnment with public 

funds. [23, p. 366). 

Of the 21 centers in the Charging Center Survey sample. 11 were 

started. or assisted to start, with government funds (mainly NASA or the 

National Science Foundation). and six still receive 2upport from govern-

ment agencies. This on-going funding ranges from 25 to 75 percent of 

the total support needed by the centers. 

Twenty-one percent of the centers samplea in the Charging Center 

Survey identified themselves-as government affiliated. 1 Of the users 

served by all the surveyed SDl centers, 7.7 percent of the users were 

identified as being in government organizations. 

This degree of government involvement influences pricing: 

1. Prices resulting from government cost-recovery policies 

and accounting procedures may be expected to be quite 

different from those that would be created in a competitive 

market situation. 

2. The government subsidies to nongovernment-based centers 

also could be expected to produce fees which were different 

than those whfch would have been produced asa result or a 

more usual market situation. 

1 .. Table 4.1 presents the organizational affiliatim1 of centers in 
both the recently completed Charging Center Survey study and the 
Williams and Stewart survey [86]. 
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3 .. The extent of subsidization can be expected to have an ef-

feet on the entry into the industry of new centers that are 

not subsidized. They would be competing with centers whose 

prices for service may reflect the subsidization. 

6 ~"2 Geographical Oistribution. 

As a result of the survey conducted for this study, it became 

apparent that the geographical structure of the market, i.e.; the pat-

tern of seller and buyer locations, must be included as a key element 

in the description of SOT industry structure. 

The SOT industry appears to be one whose firms sell in separate 

regional markets. Figure 6-1 is a map of the United States showing the 

locations of the American and Canadian SOT centers surveyed in the 

Charging Center Survey and in the Williams and Stewart Survey [86].2 

The centers are concentrated on the east coast with a few in the south 

and in the midwest (notably Chicago), 'and almost none in the west. 

Tt was observed in the centers supplying L\Ser location data in 

the Charging Center Survey that, although the centers had users in a 

variety of locations (e.g., in other states and even, as noted in Sec-

tion 4.6.4, abroad), many of the centers had their user population 

located close to their centers. "Close" is defined here to mean that, 

2. Canadian centers are included on the map because they serve a small 
American market. The industrial organization model, however, ·tra
ditionally takes into account only the American firms in an indus
try. 

n .l,> o o 
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Figure 6-1 
Surveyed SDl Centers Pinpointed by Geographic 

Location 
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given a map of the United States which has been divided into the 12 re-

gions specified by the U. S. Department of Commerce Bureau of the Census 

(Figure 6-2), the majority of a center's users are located in the same 

region as the center itself. Analysis of the Charging Center Survey 

data showed that 10 of the 16 centers ,responding had at least half of 

their user populations located in the same regions as the centers them-

selves. Three centers were industry-based and served their corporate 

employees wherever located; three centers were more national in their 

market in that their user populations were scattered around the country. 

Actual buyer locations cannot be shown for tile sample centers 

because of the confidential nature of the information. Data on user 

population distributions has been made available in the literature, how-
. 

ever, by the Georgia Information Dissemination Center (GIDC) at the 

University of Georgia in Atlanta and has been included here as an ex-

ample. GIDC is the largest center in the cO).lntry inte.rms of· the num-

ber of data bases from which service is offered. Using 1972 figures 

which include both SDI users and retrospective search users, the geo-

graphic distribution of users includes most areas of the United States, 

parts of Europe, Canada, Africa, and Japan. Most of the European users 

are information dissemination centers who have th~ir restrospective 

searches processed by ,the Georgia center, as many of the Georgia back 

files are not available for search in Europe. Figure 6-3 shows the 

geographical distribution in the United States; Figure 6'::4, in other 

parts of the world. Table 6-1 presents the breakdown of number of 

users by geographical region. As can be seen from the figures and the 

n ,.1 n 0 '-,c. 
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Figure 6-3 

Geographical Location of USA Users of the Georgia Information 
Dissemination Center 
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Figure 6-4 

Geographical Location of Non-USA Users of the Georgia 
Information Uissemination Center, 
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Table 6-1. Geographical Location of Usersa of the Georgia 
Information Dissemination Center 

University System of Georgia 

Athens (UGA) 

Other Georgia Institutions 

Commercial 

Northwest 3 

West and Southwest 11 

Central 12 

South and Southwest 31 

.. North and Northeast 26 

Outside U.S.A. 7 

90 

Academic 

Northwest 0 

West and Southwest 3 

Central 6 

South and Southeast 6 

North and Northeast 7 

22 

Total number of users: 

1718 

214 

2044 

aThese figures were compiled as of July 30, 1972: 
see also [17, p. 33]. 

. ""'" 
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table, the largest concentration of users is in the South and South

eastern United States (96 percent of the 2044 users). 

In the industrial sector, one of the usual reasons for regional 

markets appearing is because of transportation costs. For example, it 

is too expensive to ship cement from one coast to t~e' other so cement

producing firms tend to appear a11 over the COuntly, each serving es

sentia11y the cement market located closest to it. It is not the trans

portation costs that mark the local market nature ~f SOI--SOI notifica

tions usually are on paper or cards and are mailed to the recipients, 

wherever they are located. Rather, the distribution can be traced to 

two factors: 

1. Many centers were given mandates by their sponsoring agen

cies to serve specific user groups, e.g., to serve employees of the 

parent company, to serve students and faculty of s?ecific academic in

stitutions~ to disseminate NASA technology to busines$ and industry in 

the northeastern United States, etc. Table 6-2 lists these objectives 

and missions given by the Charging Center Survey sample SOl centers for 

the forming of their information centers. The typical objective for 

the service offered can be generalized as the dissemination of informa

tion, 'usually of a scientific and/or technical nature, to a target user 

group. 

2. Another reason for the geographical distribution is the 

difficulty in marketing SDI services and in providing follow-up ser

vice to the user. A great deal of personal contact is needed: poten

tial users must be educated as to the nature and purpose of current 

: 
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Table 6-2. Objectives and Missions for the torming of Informa
tion Centers Given by Centers in ,the Charging Center Survey 

Objective of Service of Sampled snI 
Centers 

Accumulate and disseminate information 
to (select) company personnel. 

Provide information service to industry 
and business community~-to make results 
of technical research and development 
more readily available to industry and 
business. 

Provide information service to specific 
s~ientific and technical community. 

Provide (computerized) literature re
trieval service to specific (large) 
,acad~mic community. 

Facilitate technology transfer for 
NASA. 

Make'resultsof technological research 
and,development more readily available 
to the general public. 

Provide a monitor for the tapes pro
,duced, by parent organization. 

Provide current awareness service from 
a particular data base. 

As a "for profit" by-product of other 
corporate activities. 

Generate trarisportable snI software; 
test software, and define center oper
ations: 

Total responses 

Number of Centers with 
That Response 

(N=16 C~nters) 

5 

4 

4 

4 

3 

1 

1 

1 

1 

1 

~otals more than 16 because some centers supplied more than one 
objective or mission. 

(" 
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awareness service and to their need for it.. Often workshops and sem

inars are held for this purpose; brochures and IDC'.ilers do not yield 

the same results. [MIC [ 54, Chapter 6] , [CCS Interview], and IITRI 

[88]]. Industrial top management is contacted to convince them to in

vest in SDlfor their research staff. Then theprofile(s) of the 

user's interests must be created, entered into the system, and modified 

until they run satisfactorily. This profile creation and modification 

process is usually handled by a representative of the center, often in 

person or by phone. The extent of this persona::' contact is very expen

sive, especially when considered on a cost per profile added to the 

system basis. 

Of the centers in the Charging Center Survey that do not have 

a regional or.corporate orientation to their provision of current 

awareness services, one is a government sponsored service (not American) 

offering a large number of data bases on a nationwide scale. The other 

centers (one government, two commercial, and one nonprofit) each offer 

service nationwide from data bases of which they themselves are the 

producers. 

This regional orientation may change. Until recently, there 

has been neither the impetus nor the funds for SOl centers to go far

ther afield in offering their services .. The centers' sources for fund

ing from subsidies, grants, and internal overhead are now decreasing 

or ending and centers. have to consider additional Of' alternate sources 

of revenue. This may necessitate a rethinking of the mission of the 

centers.with a corresponding widening of the market they attempt to 

serve. 

; 
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Pricing is affected by geographical distribution in that firms 

located in local markets ofteri have monopolistic pricing advantages, i. e., 

these firms have greater freedom to set prices. If the firm is the sole 

supplier in an area (e.g., the only grocery store or doctor in the town) it can 

set higher prices without the fear of losing clientele t.o a competitor, assuming 

there are no close substitutes for its products or services. SDl cen-

ters may be the sole suppliers of service from a particular data base 

in a given area, but their local monopoly power may well be limited by 

the existence of less expensive substitutes for the mechanized informa-

tion service .. This will be explored further in the next chapter. 

6.3 Buyer Concentration. 

The last element or market structure that will be considered 

in this chapter is buyer concentration. As with seller concentration 

(discussed in Section 5.1), it is relevant in determining the nature of 
I 

competition in the industry. The degree of buyer concentration refers 

to the number and size distribution of the buyers who make up the market 

which a gi venindustry of sellers supplies [5, p. 1501. Where buyers 

are few and large, they can exercise considerable influence over the 

prices the seller charges· for his products, depenc,ing on the degree of 

seller concentration p~esent in the industry. 

Buyers in most American industries, however, are numerous, each 

purchasing such a minor portion of the industry's total output that he 

cannot influence the price at which he buys, either by restricting his 

purchase or by bargaining with the sellers. A significant degree of 

~ 
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buyer concentration (oligopsony) is ml,1ch less frequently encountered 

than is oligopoly among sellers. Where it does OCCl'T, however, express 

or tacit collusion among the few large buyers may develop and, as with 

an oligopoly, the buyers may have a tend~ncy to act collectively to 

lower buying prices by exercising their "monopsonyll (buyer's monopoly) 

power; Even without collective action, the individual large buyer with 

his large volume of purchases may be able to negotiate lower prices. 

There are not sufficient data to compute a buyer concentration 

ratio for the SOl industry. Too little is known even to make observa

tions. Probably SOl fits in with the pattern of numerous small buyers: 

no individual user acquiring even a fraction of the total number of SOl 

profiles produced': The only indication that there may be some buyer 

concentration is that many of the centers provide voltnne discqunts for 

large numbers of profiles being sent one mailing addr'~ss. 

This chapter has presented three common m~rket structure el

ements;the next chapter continues the examination of market structure 

by irivestigating demand for SOl services. 

: 
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Chapter 7 

THE DEMAND FOR SDI SERVICES 

In this chapter, demand for current awareness service is dis-

cussed in terms of two more elements of market structure: growth rate 

of market demand and price elasticity of demand. 

Demand for SDI has been a neglected aspect of current awareness 

service. operations. Surprisingly few centers did. market surveys as part 

of their center's start-up operations. (Only two centers in the Charg-

ing Center Survey reported commissioning market surveys or doing one 

themselves early in the development of their center.) Perhaps this ne-

.glect is because so many current awareness services started, not in 

response to user requests, but'because of a combination of factors. 

1. The popular opinion, at the time, wa~ that current 

awareness service from machine-readable data bases may 

possibly be a useful service. 

2. Data bases existed as a by-product of· publishing acti v-

ities. 

3. Several universities had computer facilities with avail-

able excess capacity. 

4. Funding was available from private and government sources. 

The services were created first and then later a market was 

identified for them. 
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7.1 Growth Rate of Market Demand for SDI. 

A discussion of growth in market demand is hampered by lack of 

data. Statistics like those compiled by the U. S. Department of Com-

merce in its Survey of Current Business which gives consumers' expendi-

tures over time for different products and services do not exist for 

SDI services. 1 For this discussion, Charging Center Survey data will 

be used along with the published literature on centers and their an-

nual reports. 

In the past, available reports show substantial increases in 

the number of users. Figure 7-1 shows the growth in number of profiles 

in the current awareness service offered by the University of Georgia's 

Information Dissemination Center over 4 years of operation as reported 

by Dr. James Carmon, Director of the Office of Computing Activities 

[ 17] . Figure 7-2 gives the growth in number of carrent awareness pro-

files at the Mechanized Information Center (Ohio Sta~e University) dur-

ing its first year of operation. Such impressive rates of growth would 

seem to indicate a young and vigorous industry. 

Center representatives interviewed during the Charging Center 

Survey disagree themselves, however, on the growth potential for SDI 

services. Some expressed the view typified in Hautlrhoff's article [ 51] 

that the heyday of SDI was five years ago, while others point to markets 

as yet underdeveloped--"an industry in its infancy.II2 

1. U.S. Department of Commerce, Survey of Current Business, annual is
sues (Washington, D.C.: Government Printing Office). 

2. Private communication from representatives of SDI centers and data 
base suppliers at the ASIDIC meeting, Chicago, September 27, 1974. 
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Figure 7-1 

Growth of the Current Awareness Service in Number of Profiles 
at. the Georgia Information Dissemination Center (University 
of Georgia) 

Current Awareness Profile Growth (Net) 
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Figure 7-2 
Growth of the Current Awareness Service in Number of Profiles 
during Year 1 of Operation at the Mechanized Information Center 
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Chemists, physicists, and others in the physical and biolog-

ical sciences, have been served the longest by SDl centers. Several of 

the centers were founded with the express purpose of providing current 

awareness se~vice from the Chemical Abstracts Service tapes. 

The 1970 U. S. Census shows a large number of employable men 

" and women in the physical and biological' sciences (3.9 million).3 This 

is a substantial number of potential users, but not all would either 

want, need, or pay for SOl service. The chief paying customers of SOl 

currently are 'the pharmaceutical and chemical companies. This market is 

limited in the sense that there are only a few of these firms 4 and com-

petition is already keen among SOl centers to serve them. In addition, 

several of these companies are being served by their own SOl services, 

created to preserve corporate security, e.g., DuPont, Dow, Searle. 

The behavioral sciences (sociology, anthropology, business ad-

ministration, etc.) and the liberal arts have not had their market pot en-

tial tapped yet. Data bases to serve their interests are now being made 

more widely available: Social Science Citation Index (SSqI), Abstracted 

Business Information (ABI), Psychological Abstracts, the ERIC data bases 

on education, Historical Abstracts [89]. Census data show 3.8 million 

3. "Summary of Social and Economic Characteristics of the Experienced 
Civilian Labor Force by Detailed Occupation and Sex: 1970" in U.S., 
Department of Commerce, Occupational Characteristics, 1970 Census. 
Issued June 1973, Table 1. . . 

4. Bowker's Industrial Research Laboratories in the United States, 14th 
edition (1975), lists 6,661 laboratories belonging to 3,241 organ
izations. Over 1400 of these laboratories are listed in the subject 
index as being engaged in work relating to chemistry and/or pharma
ceuticals. 

o o .. ri!' o o 
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employable men and women in the behavioral sciences, teaching, etc. S 

The people in the social sciences seem the least willing or able to pay 

for SDI services, however, and so the growth rate of demand might not 

be as great as expected from this market. 

In discussing the anticipated growth rate for the industry, how

ever, such optimistic figures will be tempered with changes in economic 

conditions. Unless more funding and/or user subsidy is provided, fu

ture growth of the SDI industry as a whole will probably have to be in 

terms of paying users. The willingness of users to p3.Y for current 

awareness service will have an increasingly important impact on the 

growt,h rate of the industry. 

Almost all centers suffered loss of users when a fee was initi

ated after the service had been offered for free--1I1any users deciding 

to forego the service or severely limit their use of it. [23, p. 367]. 

For example, Gardner reported in the ARL Management Supplement [28,p. 6] 

that there was a 70 percent reduction in use at Stanford when a $5 fee 

for nonStanford users of MEDLINE was instituted. Losses reported in 

the Charging Center Survey ranged from 10 percent to over 90 percent of 

a center's users. Charging Center Survey data are presented in Table 7-1. 

On the average, seven centers in the Charging Center Survey lost 49 

percent of their users when fees were instituted. Use in at least three 

of these centers then built back up after this initial shock, and vol

ume of users reached and exceeded the previous, precharge use level. 

S. U. S. Department of Commerce, 10c. cit. 

.. 
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Table 7-1. Percentage Loss of Users among Charging Center Survey 
Centers when Charges for SOl were Instituted 

Charging Center Survey 
ID Number 

1 

2 

5 

8 

9 

13 

17 

a. Raw Data from Brown [13, p. 1] . 

Percentage User Loss 

30 percent loss 

225 to 11 users 
(95.2 percent loss initially but 
use then buih: back up) 

95 percent loss then use built 
back up to 60 percent previous 
volume of use. 

21.5 percent overall loss 
a 211 to 152 (28 percent loss) 

in Chemical Titles profiles 

102 to 84a (18 percent) loss 
in odd issu~s of CA Condensates 

a 153 to 130 (15 percent) loss 
in even issues of CA Conden
sates 

25 percent which was later off
set by new accounts 

10 percent loss 

300 to 100 profiles 
(66 percent loss) 

o o 0 
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Charging Center Survey centers reported that different classes 

of users responded differently to the user charges. Three Charging 

Center Survey respondents identified university users as the group 

where most of their loss of users took place. One center singled out 

government agencies as ·a group of users that left when fees were im

posed. Section 7.2 identifies characteristics of SOl users that affect 

their willingness to pay, and price elasticity of demand is discussed 

in Section 7.3. 

This appears to be an uncertain time for SOl industry growth. 

There are more data bases on different subjects available now to serve 

a wider range of users and' this will be coupled with a more active ed

ucating and advertising program to attract users. More SOl services, 

however, are having to initiate charges or to raise those charges al

ready in effect at a time when users' funds are being cut back. This, 

coupled with the tremendous upsurge in interest in on··line searching 

(seen by many as an attractive substitute for batch SOl), makes SOl 

growth rate of market demand difficult to estimate. 

7.2 SOl User Characteristics. 

Using the definition from the Williams and St0wart Survey [86], 

a user in this study is an individual who is the recipient of current 

awareness notifications. The 18 centers in the survey conducted for 

this study, the Charging Center Survey, provide service to approximately 

40,500 users. These users are located ina variety of organiza~ional 

settings. Table 7-2 shows each type of center (academic, government, 

.' 
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Table 7-2. Types of SOl Centers in the Charging Center Survey with 
Number and Organizational Affiliation of their Users 

~ 
Academic Gov't. Private Nonprofitl Commer'l Total 

N=4 N=3 Industry N=2 . Centers:a N=15 
Centers Centers N=5 Centers I N=2 Centers 

Users Centers (1) I 1 
I 

Academic 92.7% 34.5% 16. ,'% 70% I 4% 48.8% 
(17,482) (1954) (300) 1(18) (19,754) 

I 

I 

Government 0.1% 33.4% 10% I 5% 7.7% 
(24) (1890) 12.7% 1(23) (3128) 

(227) I 

I 

I 

I 

Private 6.1% 13.6% 0.9% 69.1% 20% I 91% 42.8% 
Industry (1159) (768) (130) (1243) 1(409) (17,329) 

I 

I 

I 

Nonprofit 1% I 0.5% 
(184) I (214 ) 

I 

I 

Parent 17% 99% 1. 7% I [ Inc1ud-
Organization (964) (13,620) (30) I ed in 

I above] 
I 

I 

Other (1) 1.5% I 0.2% 
Individ- (85) I (86) 
ual I 

I 

I 

99.9% 100% 99.9% 100% 100% 1100% ' 100% 
TOTAL (18,850) (5661) (13,750) (1800) ( a) (450) (40,511) 

I 

aThere were two commercial centers in the Charging Center Survey. One 
gave its total number of SOl users as 450. The other center did not 
supply the number of SOl users but did indicate the percentage break
down of their users by organizational affiliation. . 

: ... ,., n 
\ 
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industry, nonprofit, conunercial) with the number and organizational af

filiation of its users. 6 For example, about 49 percent of all SOl users 

served by the centers in the Charging Center Survey are located in ac-

ademic settings. Forty-three percent of the users are in private indus-

try, while approximately 7 percent are in govenl1.lent and the remaining 

I percent are in nonprofit organizations (such as hospitals), profes-

sional societies, etc. 

There are many different ways to categorize L".sers: demograph-

ically by age, sex, occupation, organizational affiliation (as was done 

above), social class standing, etc. Below are Ested some of the char-

acteristics of the SOl user that affect his or her demand for current 

awareness service and, consequently, his or her willingness to pay for 

such service. 

1. Research interest(s) of the user. As noted in the previous 

section, service from data bases in machine-readable form 

is more readily available for some subject areas than 

others. Chemistry is especially well covered with at least 

five different data bases. A researcher in the physical or 

biological sciences would be more likely to find informa-

tion of use to him in machine-readable ferm than would an 

historian. Art, history, the humanities are not adequately 

represented by data bases yet. Here, consequently, is a 

'\ 
6. Data on users in the survey by their type !of wurk, e.g., researcher, 

faculty, graduate student, physician, etc~, were not available. 
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large group of users who cannot yet be served. 

2. Information-gathering behavior of the user. Studies such 

as those by Allen [ 2], Gerstberger and Allen [30], Wolek 

[91], and Slater and Fisher [74] suggest that some classes 

of workers are more literature-oriented than others. The 

information needs of individuals vary greatly as they 

progress with a project and some people may turn to the 

literature more than others, who may prefer to ask col-

leagues for information than to seek it from the liter-

ature. SDI is a literature-monitoring service, not a fact-

finding service. The product of an SDI search is a list 

of bibliographic citations; consequently, it is reasonable 

to assume that the service will be of mcst interest to those 

users who are comfortable working with the literature. 

3. Organizational affiliation of the user. SDI users in dif-

ferent work environments respond differently to fees. 

Users in academic settings, both students and faculty, 

appear to be somewhat less willing or able to pay for SDI 

than others. Several centers in the Charging Center Survey 

reported that the academic users were the first to drop the 

service when the fees were imposed or raised. This could 

be for a variety of reasons: 

a. Academic users have less funds: both student users and 

faculty/staff. 

n (' 0 0 
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b. Academic users have alternate ways to get the same 

information that do not involve a cash outlay. For 

example, students can do their own literature searches 

and faculty can have their graduate students do the 

searching. The library facilities on the campus are 

available at no charge. 

c. Academic users are not as accustomed to paying for 

services as are industry based users who often have 

library services, along with graphic arts, Xeroxing,. 

etc. charged back to their departments. 

·d. Academic users tend to enter the system as individual 

subscribers rather than by entire department subscrip

tion as is the case with some industrial users. Thus, 

academic users are more aware of the cash outflow for 

the SDI service than if payment we~e being handled at 

the departmental (or higher) level. 

Industrial users, as mentioned above, may accept paying for SDI 

services more readily than most users: 

a. Top management can be made aware of the savings in time 

and duplicated effort that can be avoided by good liter

ature searching done inexpensively. 

." 



, . 

-87-

b. Unlike academic users, industrial users often do not have 

I access to vast research libraries; consequently,pur-

chasing SOl service is a reasonable alternative. 

c. To maintain company confidentiality, many large firms 

have their own SOl services set up to serve the research 

staff. Consequently, these centers often have captive 

subscribers--the staff cannot use any other SOl services 

except their company's own (although they may have the 

option not to use any notification service at all if the 

in-house cente~ does not meet their needs). 

d. Funds to support industrial use of SOl t~nd to come from 

department overhead or department project money ear

marked specifically for information service. The indi-

vidual user may not be so aware of the amount being spent 

on SOl by his department. 

Sufficient data are not available to make similar comparisons 

for government-based and nonprofit users. 

4. Time span of research interests. SOl is a literature-
..... 

monitoring service and as such is of Special use to those 

whose research interests extend over a period of time (e.g., 

several months or years), Thus current awareness service 

may appear of more value to research staff than to linder-

~ It'! e . . U !'\ 
¥._J o 
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graduates, whose interests seldom last longer than the 

quarter or semester. Undergraduates would probably be 

more willing to purchase retrospective searches. 

s. Availability of funds. SDI services are generally pur-

chased from department or research project funds. In the 

Charging Center Survey, centers were asked to identify the 

sourceCs) of funds with which their users purchased center 

information services. "User's department funds'" was 

selected as the most common source of funds (15 out of 19 

centers responding), followed by "research project funds" 

as the next most common source (12 centers). User's 

library's funds was the third most COI!llllon source selected. 

No data were gathered from users to verify the accuracy 

of the centers' opinions; however, several centers have 

elicited this type of information as part of their market 

surveying efforts. It is reasonable, therefore, to as-

sume that center use'would be influenced by the avail-

ability of such departmental and research money. In this 

time of reduced funds, there are many items competing with 

current awareness service for the usel'S' money . .., 

.0 

,. 
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6. Other Characteristics. 

a. Also important to the demand for SDl may be the moti-

vation of the user: how great is his "need to know". 

There is a cost to using an SDl service in addition 

to the subscription fee: the cost of the user's time 

to go through the notification and the cost to the 

user of "knowing" (Mooer's Law)7 because knowing some-

ting often demands that action be takzn on it. 

b. How responsive the user is to innovation is important. 

One center,manager characterized SOl users as the 2 

percent of the p~pulation who are innovators or early 

adoptors of innovation [Po Schipm&, Speaker, Fall 

1974 ASlDlC meetin~ . 

c. Another factor may be the involvement of an information 

specialist or librarian in providing SDl in the user's 

work environment. One center reported that initial sales 

of SDl were best made to top management but that 90 per-

cent of the renewals came from settings where the li-

brarians had been convinced also of the value of the 

7. "Mooers' Law: An information retrieval system will tend not to be 
used whenever it is more painful and troublesome for a customer to 
have information than for him not to have it."Calvin N. Mooers, 
American Documentation, 11:3 (July 1960), p. ii. 

r, n a 
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services. [Center Representative, Speaker, Fall 1974, 

ASIDIC ~Ieeting, September 25-27, 1974, Blackstone Hotel, 

Chicago, Ill.] 

7.3 Price Elasticity of Demand. 

A synonym for price elasticity of demand would be "sensitivity 

to price change." It is a measure used to gauge the sensitiveness, or 

responsiveness, of the quantity demanded of a good to changes in the 

price being asked for the good. The price elasticity of demand is de-

fined to be the percentage change in quantity resulting from a 1 percent 

change in price [48, p. 60]. For example, suppose that a 1 percent re-

duction in the price of SDI service on the Nuclear Science Abstracts 

data base results in a 2 percent increase in the number of profiles 

running on t.hat data base from the High Energy Physic~ Group at the 

Lawrence Berkeley Laboratory. For this group, then, the price elasticity 

of demand for NSA profiles is two. 

The demand for a commodity is said to be price elastic if the 

elasticity. of demand exceeds one in absolute value. 8 The demand for a 

commodity is said to be price inelastic if the elasticity of demand is 

less than one. Demand for a commodity is said to be of unitary elas-

ticity if the price elasticity of demand is equal to one. These mea-

sures are of use to the producers of a commodity because the measures 

can be translated into an indication of the effect of price increases 

8. Conventionally, elasticity is given a positive sign despite the fact 
that the change in price is negative and the ~hange in quantity de
manded is positive [48, p. 60]. 

. . 
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and decreases on total amount spent by consumers on the products. If 

Inl >1 (elastic demand), expenditure on the product will increase with 

a fall in price. If Inl < 1 (inelastic demand), expenditure decreases 

with a fall in price. If Inl = 1 (unitary elasticity), expenditure is 

unchanged with change in price. [ 43, p. 25] . 

Attempts at creating a numerical estimate of price elasticity of 

demand for SOl services are hindered by lack of data and by the math-

ematical problem of measuring percent changes frem zero. The mathemat-

ical measure is really designed to use with increases or decreases in 

price, not with going from a noncharging to charging situation. As an 

example, however, a price elasticity of· demand measure has been calcu-

lated in Table 7-3 for the Oow Current Awareness Service. It had been 
. 

charging $50 for a profile running on CA Condensa.tes odd or even tapes 

and, in 1970, the center raised its price to $130 per profile. The mea-

sure thus calculated shows a price elasticity of derr.and of 0.19. For 

this center's CA Condensates service, demand is inela!;tic since the 

price elasticity of demand is less than one, using this measure. 

Elasticities are used more often as broad descriptions ("highly 

elastic," "low elasticity," etc.) than as exactnUJllbers, even when these 

may have been estimated. Price elasticity measurements for the SOl in-

dustry as a whole are not available, but some observations are possible, 

in addition to the measure as estimated above and the Charging Center 

Survey information in Section 7.1. One Charging Center Survey center 

representative felt that demand for SOl in general was inelastic since,if 

prices are lowered for SOl, there would be no great increase in the de-

mand for SOl. [Charging Center Survey interview, ASIOIC Fall 1974 Meeting, 

9 ~. n ~ . .. J, 
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Table 7-3. Numerical Estimate of Price Elasticity of Demand for Current 
Awareness Service on CA Condensates at an SDI Center 

a 

n - -

Price 
(in dollars) 

PI = 50a 

P2 = 130 

n - -

Q = Quantity 

P = Price 

Quantity 
(in number of profiles) 

Q1 = 255 

Q2 = 214 

214-255 

130-50 / ( 50 ; 

-0.174 
0.888 = 0.196 

-41/234.5 
80/90 

Raw Data from M. Brown, Untitled Report, February 1971 ASIDIC Meeting 
[13, p. 1]. 
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September 26-27,1974]. Perhaps this is because, analogous to medical service, 

either a need for the service exists or it does not. Lowering the 

price does not necessarily c.reate a need for the service: someone will 

not have their tonsils out just because the price of the operation has 

been lowered. Those SOl users already being served will not buy more-

but of course, new users may be attracted to the service and current 

users may be more willing to renew at a lower price. 

The variety of user characteristics presented in Section 7.2 

suggests that price elasticity of demand differs among the different 

segments of the SOl market. King, writing about info:rmation services in 

general [40, p. 70], expects the institutional market to have a rel

atively inelastic demand curve (demand not highly sensitive to changes 

in price) while on the other hand he expects the market consisting of 

individual users probably would have an elastic (highly sensitive to 

price changes) demand curve. 

An additional indication of the elasticity of demand for SOl 

service can be obtained by examining some of its determinants. There 

are several determinants of the elasticity of demand. 

First, the price elasticity of demand for a commodity depends 

on the number and closeness of the substitutes that are available. If 

a commodity has many close substitutes, its demand is likely to be 

pri~e elastic. i.e., if increases occur in the price of a product, its 

buyers will turn to the close substitutes that are available. It would 

seem that different classes of SOl users have dif:::e:rent elasticities of 

demand for current awareness service. For example, certain classes of 

users have close substitutes available to them (e.g., academic users 

can do the searching themselves) and thus their demand for SOl service-
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would be price elastic. If prices of SOl increased, this class's use 

would decrease. In other cases, demand would be more inelastic for 

those users who could not get the information any other way. Other 

close substitutes, in addition to doing the search manually, include on

line searching and doing without the service. Recent literature [23, p. 

367], [28] talks of SOl and retrospective searching in batch or on-line 

mode interchangeably. Of course, doing without the service at all is a 

substitute. 

Secondly, elasticity of demand is likely to depend on the im

portance of the commodity in consumers' budgets. Industrial users' de

mand for SOl might be more inelastic than other users because expendi

tures for SDl profiles constitute only a small portion of the typical 

research unit's budget. 

Third; price elasticicity of demand for a commodity depends on 

the range of uses for it. If a commodity has a wide range of uses, it 

is felt that its demand will be more elastic than if it can be used in 

only one area. SOl demand would be rather inelastic in this case; al

though the SOl center may offer a variety of info'rmation services from 

machine-readable data bases, an SOl notification i~self does not have 

an apparent range of uses. 

If price elasticity of demand is indeed inelastic for some seg

mentes) of the market for SOl service, this suggests that efforts to 

increase the demand for SOl services should not be solely related to 

modifying the prices but: should be supplemented w:~ th non-price competi

tion (e.g., advertising, product design) to raise ~he total demand for 
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the product .. 

This chapter has explored the demand for SDT services in terms 

of growth rate of market demand, SDl user characteristics, and price 

elasticity of, demand. The next chapter will present the last element of 

market structure to be considered in this study, cost characteristic.s. 

n o 
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Chapter 8 

SDI COST CHARACTERISTICS 

There are various ways of expressing the cost of a specified 

event or output program. According to the economist's definition, the 

cost of an event is the highest-valued opportunity necessarily forsaken. 

[l,p.404]. For example, the cost of providing SOl service is the 

value of the most valuable goods and services that could be obtained 

from the manpower, equipment, and materials used currently in mechanized 

current awareness service production. This is the alternative Gost doc-

trine. " 

A variety of .costs are included when determining the cost of a 

product or service, for example, social costs and the explicit and im-

plicit cost portions of private costs. Social costs are the costs to 

society when its resources are employed to make a given commodity. 

[48, p. 158]. These costs can take the form of external diseconomies 

as, for example, when a firm pollutes a stream with waste materials or 

pollutes the air with smoke. Such actions result in costs to others. 

Private costs are the costs to the individual firm owner of producing a 

gi ven commodity. Two types of private costs are usually distinguished: 

Explicit costs are the ordinary expenses that accountants include as the 

firm's expenses, e. g., payroll, payment for raw materials, etc. Im-

plicit costs can be considered as the alternative cost doctrine applied 

to the firm's owner--when a proprietor of a firm invests his own labor 

o o o 
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and capital in his business, these inputs should be valued at the 

amount he would have received if he had used these inputs in another 

way. Implicit costs are costs of resources owned and used by the firm's 

. I proprletor. 

Costs can be considered as an element id the structure of an 

industry. In keeping with this study's treatment of SOl centers as 

firms in an industry, this chapter, using explicit private cost data, 

explores basic cost functions for SOl service in an attempt to learn 

more about the nature of SOl costs. Basically, a cost function de-

scribes a relationship between costs (expressed in dollars or other ap-

propriate monetary unit) and quantity of output (r9presented in units 

of a product or a service). Output can be defined as a designated unit 

of productive output [55, p. 37] or, also, as som~ measure of use made 

of a facility [55, p. 14]. Although citations prociuced and sent to 

the user would be a good measure of output to use, la.ck of data forces 

use of another "designated unit of productive output" (the SOl profile) 

in this study. 

In this chapter, fixed costs, variable costs, and marginal costs 

in the short run will be explored for SOl centers. The short run is de-

fined as a time period so brief that the firm cannot change the quantity 

of its plant and equipment. These are the firm's fixed inputs. The 

1. It is beyond the scope of this study to evaluate for current aware
ness services the social costs, alternative or opportunity costs, 
or the implicit cost portion of private costs of production. A 
consideration of these costs with respect to public policy would be 
a promising topic for future research. 
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amount of calendar time corresponding to the short run varies with the 

nature of the industry. For example, it would take a long time to add 

steel producing equipment in the steel industry because the amount of 

fixed inputs are large and not easily modified. On the other hand, 

where the amount of fixed inputs are small and relatively easily mod-

ified as is the case in cotton textiles, the short run may be very 

short. In this study the time period used for the short run is one 

year, a conventional time period. 

8.1 SOl Cost Data Sources Used in This Chapter. 

Cost data on SOl center operations are difficult to obtain. 

SOl centers are so frequently embedded within o~her organizations that 

the center's own costs are difficult to isolate. The Charging Center 

Survey done for this study was able to gather li ttie cost data;2 con-

sequent1y, this chapter draws upon findings of SOl center cost surveys 

undertaken by May [61] and Vickers [60]and [84] for fhe Organization 

for Economic Cooperation and Development (DECO). 

David May undertook a preliminary analysis of SOl center costs 

for the DECO' sWorking Group of Experts on Pricing Policies [61]. He 

collected data from a dozen information centers, covering the costs of 

developing programs, the costs of constructing or acquiring data bases, 

the costs of operating current awareness and retro~pective search ser-

vices, as well as the cost of producing secondary publications. 

2. Cost data gathered in the Charging Center Survey are displayed ln 
Tables 8-6 and 8-11. 

o . " 
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He did not include costs such as equipmentpurchClse or recruiting and 

training personnel but did include overhead costs (calculated as a per

centage of staff costs). 

He divided the costs of operating information services into fixed 

and variable cost categories, and the results are shown in Table 8-1. 

Very wide variations in costs of computer processing, personnel, and 

overhead were noted, even among those centers which were using the same 

data bases (cf. Centers A,D, and E in Table 8-1). May, in concluding 

his study, stated that it would be necessary to carry out a more de

tailed cost study if accurate cost comparisons WE're to be made. 

Such a study was indeed undertaken and its findings are reported 

by the OECD [60] and Vickers [84]. The 27 SOl systems surveyed were 

divided into three categories by type of system: 

1. Data-base producers which are systems within agencies pub

lishing abstracting journals, indexes to technical literature, 

and which supply a data base in machine-readable form, usually as 

magnetic tape. 

2. Data-base processors are systems using magnetic tape data 

bases (usually obtained from item 1 above) to provide infor

mation services either within an organization or to the 

public. 

3. Self-contained systems that create a TIlachine-readable data 

base in order to provide SOl and/or re.trospective·retrieval 

facilities but do not themselves publish an abstracting 

journal. [84, p. 260]. 
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The approach chosen for the study was to'ca1culate unit costs on 

the basis of the resources that contributed directly to each operation. 

Consequently, overhead, development, and ancillary costs were not included as 

they are not system dependent. Such costs are often a function of the organ

ization of which the information service is part. Where possible, the overall 

budgets for systems were collected and analyzed to give an accurate pic

ture from the organization viewpoint. 

Costs were divided basically into input costs (costs to create the 

data base), processing costs (costs of providing various services such as SDl 

and retrospective searches), and total systems budgetS (analysis of budgets 

for patterns of expendi ture that would be useful in proj ecting budgets of new 

systems). As did May, Vickers divided operating costs into fixed and variable 

cost per user. Table 8-2 presents many of his SDl cost findings. 

The centers surveyed by May and Vickers were European for the most 

part, but they have characteristics similar to those centers in the Charging 

Center Survey and in the Williams and Stewart Survey whose data are used in 

the thesis. First, the Vickers and May centers have the same structure as 

the other surveyed centers, i. e., they are data base processors, data base. 

producers, etc. Next they offer SOl and retrospective search services from 

publicly available machine-readable data bases. They serve comparable num

bers of users per center and, as with the Williams and Stewart Survey, some 

t;:enterscharge fees and others do not. Finally, the survey data are from ap

proximately the same. time period: the early 1970's. 

The remainder of the chapter presents cost functions derived for 

the most part from these survey data: two centers from the May Survey 

serve as examples. 
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8.2 SOl Fixed Costs. 

There are three concepts of cost in the short run that are im-

portant: total fixed cost, total variable cost, and total cost. 

Fixed costs refer to outlays which remain constant or unchanged 

regardless of the number of items output by the firm. For SOl services, 

these fixed costs include the expenses incurred in acquiring the data 

bases (either by creating own data base(s) or by purchase from data base 

supp1ier~, in converting the data bases to a format searchable by the 

system, and in maintaining the data bases. These .fixed operating _costs 

do not vary with the number of profiles output by the center. As an ex-

ample of fixed costs Table 8-3 presents the costs to lease or purchase 

ten of the most frequently used publicly-available data bases, as re-

ported in the Charging Center Survey. 

There are certain fixed costs which are incurred in the overall 
. 

center operation (as compared with the fixed costs listed above which 

are directly related to the provision of service from specific data 

bases), such as the costs of computer rental, space rental, insurance, 

and management salaries. These are referred to as fixed overhead costs 

and cannot be specifically attributed to anyone particular SOl profile 

produced by the center. 

The upper portion of Tables 8-4 and 8-5 present fixed costs as 

identified by May's survey for two sample centers operating an SOl ser-

vice from a data base identified as Oata Base 5. Total fixed costs are 

shown to be $6580 for Center 0 and $4300 for Cent-er E. These total 

cost functions are graphed in Figures 8-1 and 8-2. For purposes of 

( 
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Table 8-3. Lease or Purchase Charges for Ten of the Most Frequently 
a Used Publicly-Available Data Bases in the Charging Center Survey 

Data Base 

CAC odd and even 
52 tapes/year 

COMPENDEX 
12. tapes/year 

NTIS: GRA 
24 tapes/year 

BA and BIORI 
36 tapes/year 

ERIC: CIJEand RIE 
24 tapes/year 

CT 
26 tapes/year 

CAIN 
12 tapes/year 

Lease or· Purchase Price 

Leased on an annual basis @ $4400/year 
plus postage ~nd charges for magnetic 
tapes. (1973) . 

Lease (Industrial, educational, and 
governmental organization for in-house 
use) is $6500/year . 

. License (Organizations providing ser
vices to customers for a fee) is 
$6000 base fee/yeaT. 

$2000 domestic annual subscription 
$2375 foreign annual subscription 

Base price is $5000/year plus the cost 
of the tapes FOB Philadelphia PA (in
cludes subscription to Biological Ab
stracts and BioResearch Index in hard 
copy form). 

Option 1: $80 per tape reel. Cus
tomer retains reel.$1920/year. 

Option 2: $50 per tape reel. Data 
is written on new tape provided by 
custimer. $liOO!year. 

Leased on an annual basis at $1700/ 
year plus charges for magnetic tapes 
and postage. (1973). 

$45/reel, normally 1 reel/month. 
($540/year) . 

aprices are from Schneider, Gechman, and Furth [71], Survey of Commer
cially Available Computer-Readable Bibliographic Data Base and were 

effective as of November 1973 unless indicated otherwise. 

t' S r;~ () f7 • 0 I~ (.- r;' c-:. 0 0 , 



Table 8-3. (Continued) 

Data Base 

INSPEC 
(up to) 26 tap~s/year 

lSI Source and Citation 
Magnetic Tapes 

52 tapes/year 

lSI Social Science 
Citation Index Magnetic 

52 tapes/year 

-105-

Lease or Purchase Price 

Tapes are supplied on a lease basis. 
Annual subscription prices range from 
£1,350 (Approx. $3,400) to £2,350 (ap
prox. $6,000) depending on service 
and coverage. An additional license 
agreement is r9quired for publiG ser
vices. Royalty of £ 2 (approx. $5) 
per SDI profile in excess of 100. 

Current year: $20,000. 
First year for nonprofit organiza
tion: $10,000. 

Projected: $4,000 for Source Data; 
$6,000 for Citation Data; $10,000 for 
complete data base. 

I 
.,- : , 
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Table 8-4. Fixed and Vari.able Costs for Operating an SDI Service at 
Center D, Data Base Sa 

Center D, Data Base 5 

Fixed Costs 

Data base purchase 

Freight charges 

Handling and ordering 

Data base to system format conversion 

Fixed .overhead costs 

Total Fixed CostsC 

Variable Costs 
($ Eer annum) 100 300 

Staff-professional 3750d 11,250 

Staff-clerical 1500 4500 

Computer time 4290 12,870 

All overhead 5240 15,750 

Royalties 1000 3000 

Miscellaneous 1120 3360 

Number 
500 

18,750 

7500 

21,450 

26,200 

5000 

5600 

Do 11 ars/Anriwn 

2300 
b 

900 

3380 

$6580 

of Profiles 
700 1000 

26,250 37,500 

10,500 15,000 

30,030 42,900 

36,680 52,400 

7000 10,000 

7840 11,200 

1500 

56,250 

22,500 

64,350 

78,600 

15,000 

16,800 

Total Variable $16,900 $50,720 $84,420 $118,020 $169,420 $252,920 Costs 

aFigures extrapolated from center cost data in the May study [61, Tables 
3 and 4]. 

bNot all cells are filled either because da~a not available or because 
data not recorded in those categories. 

cGiven the high development costs found by May and Vickers (cf. Section 
5.3.4) it seems likely that these fixed costs are understated. Also, 
rent, electricity, insurance, equipment purchase, et-:. is apparently 
either borne by the parent organization or else is added as an over
head factor to salaries. 

dlndividual components for variable cost breakdown were not available; 
these figures are approximations and do not necessarily sum to the 
total variable cost figure. 

p 0 0 
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Table 8~5. Fixed and Variable Costs for Operating an SDl Service at 
Center E, Data ~ase 5a 

Center E, Data Base 5 

Fixed Costs 

Data base purchase 

Freight charges 

Handling and ordering 

Data base to system format conversion 

Fixed overhead costs 

Total Fixed CostsC 

Variable Costs 100 300 

Staff-professional 4870d 14,610 

Staff-clerical 2830 8,490 

Computer time 7730 23,190 

All overhead 5330 15,990 

Royalties 

Miscellaneous 

Dollars/ Annum 

2300 
b 

2000 

$4300 

Number of Profiles 
(Cost in dollars/annum) 

500 700 1000 ---
24,350 :~'.4 ,090 48,700 

14,150 19,810 28,300 

38,650 54,110 77,300 

26,650 37,300 53,300 

---

1500 . 

73,050 

42,450 

115,950 

79,950 

Total Variable $20,800 $62,400 $104,200 $145,500 $207,700 $312,200 Costs 

aFigures extrapolated from center cost data in the May study [61, Tables 
3 and 4] . 

bNot all cells are filled either because data not available or because 
data not recorded in those categories. 

cGiven the high development costs found by May and Vickers (cf. Section 
5.3.4) it seems likely that these fixed costs are understated. Also, 
rent, electricity, insurance, equipment purchase, etc. is apparently 
either borne by the parent organization or else is added as an over
head factor to salaries. 

dlndividual components for variable cost breakdoml were not available; 
these figures are approximations and do not necess~rily sum to the 
total variable cost figure. 

• j , 
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Figure 8-1 
Total Fixed Cost, Total Variable Costs, and Total Cost Graphed 

for SDr Center 0, Data Base 5 
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Figure 8-2 
Total Fixed Cost, Total Variable Costs, and Total Cost Graphed 

for SDI Center E, Data Base s. 
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comparison, Table 8-6 shows fixed costs as identified for a center in the 

Charging Center Survey. This center offers SOT service from one data 

base to approximately 100 users. 

Fixed costs in these available data from SOl sample centers are 

probably understated, as noted in Tables 8-4 and 8-5. Center fixed 

costs in Table 8-6 are probably more realistic. May noted in his survey 

[61, pp. 13,31] that in centers which purchased tape data bases (instead 

of creating the data bases themselves) fixed costs accounted for about 

20 percent of total costs (fixed plus variable costs) 1f the center had 

above 300 users. If the center had fewer than 300 users, the fixed costs 

reached as high as SO percent of total costs. Similar ratios have been 

created in Table 8-7 from cost figures reported by Williams' [87] for 

seven American SOl centers. Fixed costs appear to J.~ange from 20 percent 

to over 61 percent of total cost. The 61 percent figure is attribut-

able to a 40.3 percent system design, programming and operations cost at 

one center which was still in the design phase when the data was gathered. 

If this category of costs is not included, fixed costs range from 17 per-

cent to 32 percent of total costs. These are roughly comparable to May's 

findings. 

8.3 SOl Variable Costs. 

Outlays that are proportional to, or vary with, the amount of 

business done or the volume of goods produced are cal,led variable costs: 

costs associated directly with the level of activity under discussion. 

For SOl services these include the cost of staff to formulate the profiles, 

the cost of computer processing, output printing and reproduction, 

9 -f~ n o 0 
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Table 8-6. Partial Fixed and V~riable Costs per Annum for SDr Service 
at Charging Center Survey Center 17 from one Data Base 

Center 17 

Fixed Costs 

Data base purchase 

Data base conversion to system format 

Data base and SDr system maintenance a 

Variable Costs 

Staff-Professionalc 

Staff-Clerical 

Computer Processing 

Total Fixed Costs 

Total Variable Costs 

Dollars (Eer annum) 

1600 

1900 

11,400 

$14,900 

b l 
Number of Profiles 

100 

(Cost in dollars/annum) 

4600 

1070 

3890 

$9560 

~his figure is programming effort (which includes 33 percent overhead); 
the SDr programs are undergoing revision and continuing development. 

bCost figures were available only for 100 users. 

cPersonnel costs include a 33 percent factor for overhead. 
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Table 8-7. Relative Proportion of Fixed Costs to Total Costs (Fixed plus 
Variable) in Williams and Stewart Survey Centersa 

Costs 
(expressed in percents) 

Fixed Costs 

Data base lease/license 

Capital purchases-equipment ,etc. 

Management personnel 

Marketing, education,training 
materials 

System design,programming and 
operations 

Tape library maintenance 

Total Fixed Costs 
Total Fixed Costs 

(excluding system design) 

Variable Costs 

Purchased expendable materials 
(cards, tapes) 

Postage; shipping cost 

Royalties (if separate figures 
were given) 

Computer time 

Profile handling 

Clerical, keying, distribution 

Total Variable.Costs 

Other Costs 

Total 

Number of Profiles in the System 

Williams SurveY'Centers 
CAN/SDI GIDC IBM IITRI NC/STRC NERAC 

9 

3 

8 

NA 

NA 

NA 

20 

20 

7 

o 
16.6 

3.7 

2.9 

0.4 

30.6 

27.7 

3 

o 
8 

1 

6 

5 

23 

17 

2 11.9 2 

1.5 0.1 1 

9 NA NA 

18 37 33 

16.3d 10 

21
e 

3.1d 3 

51.5 68.4 49 

28.5 28 f 

100 100 100 

1855 4200 3600 

6 

o 
5 

10 

3 

2, 

26 

23 

5 

5 

4 

20 

25 

15 

74 

o 
100 

170 

4 

o 
8 

19.5 

12 

0.5 

44 

32 

1.5 

o 
3.9 

14.4 

2.8 

0.4 

23 

·20.2 

3 0.8 

0.6 

NA 0.5 

7.5 14 

50 12.4 

14.5 5.1 

56 33.4 

o 43.6 

100 100 

115 1000 

UCLA 

3.8 

0.4 

21.3 

1.3 

0.7 

0.5 

19.4 

8.2e 

2.7 

32.8 

5.6 

100 

1650 

aCost percentages extrapolated from table of relative costs for center operations in Williams 
[87, p. 191. 

blncluding equipment rental. 

CDuring 1974, UCLA was still in the design phase. 
d Based on average rates for personnel in listed job categories. 

eMos t profile writing done by reference librarians, etc. outside of center. 

fMicroprocessing, hard-copy production and distribution, library Lulletins, etc . 

L. S ~ r' J bo [.. t,~ 
" f1 P 0 0 
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mailing and distribution, royalties, and the portion of overhead that 

is related to the staff (social security, vacation, sick leave, etc.)~ 

Each of these expenditures increases with the larger number of users in 

the system, but the rate of increase can vary. For example, the center 

ma!y find that mailing costs for each search notifica.tion is the same 

per hundred whether 100, 300, or 500 profiles are mailed. Alternatively, 

each 100 additional users added to the system does not mean the auto-

matic addition of a fixed amount of staff costs to handle them; differ-

ent people can handle different numbers of profiles. This varies from 

center to center and depends in part also on the data bases that the 

profiles are being created for. 4 

The lower portions of Tables 8-4, 8-5, and 8-6 present variable 

cost figures for the three sample centers. Unfortunately, only partial 

data are available for the Charging Center Survey center's variable 

costs. The total variable costs are graphed f01\ Centers D and E in 

Figures 8-1 and 8-2. Despite the possibilities for variable costs to 

increase at differing rates, in these graphs of the survey data, however, 

the variable costs appear to increa~e at a fixed rate. 

3. Overhead costs are included under variable costs because they usu
ally are calculated as a percentage of staff custs, which, with the 
exception of supervisory staff and management, are usually assumed 
to be variable. In May's survey [61, p. 32] these overhead costs Vary 
from 15 percent to 100 percent of staff costs. May acknowledges the 
problem of separating out the true overheads of the center itself 
from the overheads of the institution of which the center is apart. 

4. Williams [87, p.15] asked how many SDI profile.; for one data base 
could one profile writer handle and received answers that ranged 
from 35 profiles to 1000 profiles per writer with a median of 387 
profiles per writer. . 
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Total cost is the sum of fixed and variable costs. This figure 

is shown for the sample centers at various levels of output in Tables 

8-9 and 8-10 and is graphed in Figures 8-1 and 8-2. The total cost curve 

has the same shape as the variable cost curve, differing only by the 

amount of the fixed costs involved ($6580 in the case of Center 0 and 

$4300 for Center E). The total cost curves in Vicker's OECO study (Fig-

ure 8-3) show a shape similar to May's data (Figures 8-4 and 8-5): total 

cost curves increase linearly with the increase in number of users. 

8.4 SOl Cost Characteristics. 

It has been shown in the survey data that certain cost character-

istics are held in common by SOl centers: notably, (1) .the relationship 

between fixed and variable costs as a function of center size (with fixed 

costs generally being a decreasing proportion of center costs as center 

size increases) and (2) the linear increase in total center costs as the 

number of users increases. 

Another cost characteristic that centers apparently have in com-

mon is the distribution of costs for computer processing, personnel costs, 

and data base acquisition costs. In an SOl center that is operational, 

costs tend to be distributed as follows: Computer processing costs seem 

to occupy around 30 per cent of the budget, with personnel costs account-

iri~ for around 60 percent of the budget and data base acquisition by pur-

chase or lease taking up around 10 percent. [17],[60],[70),and [87]. 

Personnel costs represent the highest percentage of operational cost'S for 

the majority of centers surveyed and for centers reported in the 1iter-

ature. For example, the Royal Institute of Technology Library reported 

B () o o 
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Figure 8-3 
Total Annual SDI Service Cost (Including Data 
Difffrent Pattern, of U (V\ic~er' ~ §urvey) 
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Figure 8-4 

Total Cost of Running SDI and Retrospective Search Services 
(May's Survey) 
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Figure 8-5 

Total Cost of Ihmning SDl Service 
(May's Survey) 
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that personnel costs represent the highest percentage of their SDI sys-

tern's operational costs. [31J. Rolling's [67J and Scheffler's [68J 

papers make the same point: budgets are proportional to the number of 

staff, "which is logical since more than 70 percent of the operating 

costs consist of salaries, against 10 to 15 percent for computer cost". 

[ 60, p. 78 J • 

This high proportion of personnel costs suggests that SDl centers 

may be much like other service industries. By the nature of service in-

dustries, personnel costs tend to make up the largest portion of oper-

ating expenses~-up to 70 or 80 percent, as reported by McDonald and 

Stromberger [52J and by Aubrey Wilson [90J. This has implications for 

pricing because personnel costs are notoriously difficult to apportion 

among the several outputs of a firm for use in price formulation. 

Despite the similarities in cost distributiun, actual expendi-

tures varying widely from center to center. For example, in May's sur-

vey, the component of the variable cost which appeared subject to the 

largest variation among the centers is the computer processing cost 

[61, p. 32J. May found this apparent even in centers running the same 

data base. (Compare A,D, and E in Table 8-8 which process the same data 

base: the figure varies from $40 to $220 for computer costs . [61, p. 141.) 

Perhaps the variability is attributable to the quality of the service 

being offered (Center A uses 10 to 12 terms for its retrieval, whereas 

center D uses 50 to 60 terms), efficiency of the programs, or methods of 

costing. Some centers are not charged for computer usage or are charged 

at discounted rates [89, p. 248 J. Processing costs are also affected by 

technical characteristics of the system--for example, whether the system 

o .. " ( .. (} 0 



Table 8-8. Average Cost per User per Year Varying with Number of Users 

Centre A B C 0 0 0 0 0 E E E F F 

Data Base- 1&2 3 4 2 5 6 7 1&2 5 8 9 4 

Users SOl RS 

100 110 170 330 268 275 336 235 222 202 485 251 359 234 171 

300 74 97 125 268 235 286 191 188 193 404 222 268 163 125 

500 67 82 85 268 227 276 182 181 191 387 217 250 148 .116 

700 64 76 67 268 224 272 178 178 190 380 214 242 142 112 

1000 61 71 54 268 221 269 176 176 189 375 212 237 138 109 

1500 60 67 43 268 219 266 173 174 189 371 211 232 134 107 I 
f-4 
f-4 

Centre F F F G H H H H H ~ 
I 

Oata Base 10 11 12 13 1&2 5 6 14 3 3 

Users 
SOl RS SOl RS 

roo 236 136 245 363 323 190 211 165 156 135 227 485 

300 139 109 199 201 266 173 191 136 119 66 108 186 

500 120 104 190 169 255 169 187 131 112 53 84 127 
\ 

700 112 1()2 186 155 250 168 185 128 109 47 74 101 

1000 105 ~OO 183 144 247 167 184 126 107 42 66 82 

1500 101 99 181 136 244 166 183 125 105 39 60 67 

Source: [61,p.30) 
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entails searching serial files on magnetic tape or inverted fiI'es on 

disc. Computer processing costs for SOl can vary by a factor of 2 or 

more, depending on the technique used [60, p. 36]. Other areas of 

inter-center cost variability can be indentified (for example, salary 

variations). 

May listed the following factors as especially affecting the 

variability of operating costs in general and expressed the hope that 

a study in greater depth would indicate the relation between these 

various parameters which influence costs: [61, p. 35]. 

a. The size of the data base. 

b. The frequency of search. 

c. The efficiency of the search programs. 

d. The quality of the service provided, e.g., the number of 

search terms used; quality of relevant output, etc. 

e. The quality and organization of data on the magnetic tape. 

f. Salary variations in different countries. 

g. The computer rate per hour. 

h. The amount of overhead borne by the services. 

8.5 SOl Average Costs. 

The total cost functions are of great importance, but it is pos-

sible to get a further understandirig of the behavior of costs by .. looking 

at the average cost function and the marginal cost function as well. 

Sl.lch cost functions are used in determining prices and in determining 

if economies of scale exist for the industry. 

o o 
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The three average cost functions (corresponding to the three 

total cost functions) are average fixed cost, average variable .cost, and 

average (total) cost. They are shown in table form in Tables 8-9 and 

8-10 for Centers D and E and are shown graphically in Figures 8-6 and 

8-7. The average cost functions are similar to those ones presented by 

May in Figure 8-8. Average (total) cost declines over the range of out

put provided by these surveys, reflecting the allocation of the fixed 

costs to larger quantities of output. 

The Charging Center Survey requested centers to supply an av

erage cost per profile per year figure. Because the response varied 

depending upon the data base(s) offered by the center and its number of 

users and because different cost elements were included. in the calcula

tion of the figure by different centers, survey results are not compar

able. They are shown, however, in Table 8-11. For those centers that pro

videdusable statistics, the average cost figures ranged from $20 per profile 

per year to $400 per profile per year. The average cost per profile for the 

sample is $121 with a median of $126 and a mode of $200. As noted above, 

part of the variation is due to the different cost elements included by 

the centers in the estimates of the cost. Two of the cost elements most 

frequently included in the estimate are computer processing costs and 

the cost of data base purchase or lease. 

8.6 SDI Marginal Costs. 

Marginal Cost is defined as the addition to total cost resulting 

from the addition of the last unit of output. It is the ratio of the in

crease in cost to the increase in output for a small increment in output. 
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Table 8-9. Total ana Average Costs for SDl Service at Center D" Data 
Base 5a 

Costs (in dollars) 

Nwnber of Total Total Total Average Average Average 
Profiles Fixed Variable Cost Fixed Variable Cost' 

Cost Cost Cost Cost 

0 6580 0 6580 

100 6580 18,775 23,480 65.80 169.00 234.80 

300 6580 50,720 57,300 21.93 169.07 191.00 

500 6580 84,420 91,000 13.16 168.84 182.00 

700 6580 118,020 124,600 9.40 168.60 178.00 

1000 6580 169,420 176,000 6.58 169.42 176.00 

1500 6580 252,920 259,500 4.39 168.61 173.00 

aFigures extrapolated from May Survey data ['61] . 

~ <.) I .. " n b> r~ f; ;rI""- n 0 " < t, t ~; 
~ .. , 
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Table 8-10. Total and Average Costs for SDI Service at Center E, Data 
Base Sa 

Costs (in dollars) 
Number of Total Total Total Average Average Average 
Profiles Fixed Variable Cost Fixed Variable Cost 

Cost Cost Cost Cost 

0 4300 0 4300 

100 4300 20,800 25,100 43.00 288.00 251 

300 4300 62,400 66,700 14.30 207.70 222 

500 4300 104,200 108,500 8.60 208.40 217 

700 4300 145,500 149,800 6.14 207.86 214 

1000 4300 207,700 212,000 4.30 207.70 212 

1500 4300 3i2,200 316,500 2.86 208.14 211 

aFigures extrapolated from May Survey data [61]. 
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Flr,ure 8-6 
Average and tiarginal Cost Curves for SOl Center 0, Data Base 5 
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Hgure 8-7 
Average and Marginal Cost Curves for SOl C?nter E, Data Base 5 
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. Figure 8-8 
SOl Service Average (Total) Cost for Two Data Bases 

(May's Survey) . 
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Table 8-11. Average Cost per Profile Figures from Charging Center Survey Centers 

C C S Average Cost per Costs included in this Avera~e Cost Figure 

Center Profile per year Data base Profile Computer Distribution Overhead Other 
Code purchase formulation Time or mailing 

(in doUars) or lease and upkeep .of notifica-
time tions 

materials 
1 200 V V V cost; 

marketing 

varies with. data royalties 
2 bases V V V V V 

100-400 

3 128 V V V V ,/ 

4 [ 168 estimate] 

5 53-58 V 

7 49.20 to 203.40 V royalties 
depending on data case 

9 [ 156 .estimate] 

screening, re-

11 200 V V view, analysis, 
cutting, binding, 
materials,etc. 

13 20 Y V V .j V 

14 50 Y V V V 

15 100 V V V V V 

17 82.50 V V 



-128-

[ 43, p. 110]. Marginal cost, as applied to SDI service, could be de-

fined as the additional cost incurred by a center when it adds one more 

pr~file to run on ~ particular data base. Marginal cost is calculated 

by subtracting the total cost of "Q" profiles from the aggregate of 

"Q + 1" profiles. 

Tables 8-12 and 8-13 present the marginal cost for SOl service 

from data baseS as calculated for the two centers used as examples in 
~ 

this chapter. The marginal cost function is graphed with the average 

cost functions in Figures 8-6 and 8-7. Analysis of more data is re-

quired but it can be seen from the data available on these two sample 

centers that marginal cost (MC) appears to be constant and that the 

marginal cost curve is everywhere below the average cost (AC) curve. 

This relationship between average cost and marginal cost plays a role 

in pricing when the technique of marginal cost pricing is used. 

For example, when the situation described above exists, i.e., 

when MC is equal to some constant, b, and MC < AC for all levels of out-

put (Q), then the net social benefit maximizing solution of setting 

price equal to marginal cost (P = MC) is not consistent with a pricing 

objective of total cost recovery since total revenue (TR =MCXQ) is less 

than total cost eTC = ACxQ). In. such a case, if the centers were to set 

their price equal to marginal cost, they would not cover their costs. Dei 

Rossi [25, p.27] points out that this situation exists for many automated 

information retrieval systems and is a factor in support of subsidization 

of publicly financed systems, specifically, in those information retriev-

al systems where there are declining average costs. 

r. 9 o o 0 
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Table 8-12. Marginal Costs for SOl Service at Center 0, Data Base 5 

Increase in 
Number of Increase Total Cost Total Cost Marginal Cost 
Profiles in Profiles (in dollars) . (in dollars) (in dollars) 

100 23,480 

300 200 57,300 33,820 169.10 

500 200 91,000- 33,700 198. 50 

700 200 124,600 33,600 168.00 

1000 300 176,000 51,400 171.33 

1500 500 259,500 83,500 167.00 
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Table 8-13. Marginal Costs for SOl Service at Center E, Data Base 5 

Increase in 
Number of . Increase Total Cost Total Cost Marginal Cost 
Profiles in Profiles (in dollars) (in dollars) (in dollars) 

100 20,800 

300 200 62,400 41,600 208.00 

500 200 104,200 41,80D 209.00 

700 200 145,500 41,300 206.50 

1000 300 207,700 62,200 207.33 

1500 500 312,200 104,500 209.00 

.. 
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8.7 Economies of Scale for SDI, 

Another application of cost functions is to determine whether 

scale economies exist for an industry and what form they take. There is 

no available literature on economies of scale for SDI centers and survey 

data present a mixed 'picture. 

As an approximation, Figures 8-9 and 8-10 plot the total number 

of users or profiles against the total cost per user or per unit of out

put per annum.S . Figure 8-9 is graphed from data in Vickers' Survey 

(Table 8-2) w~ile data for Figure 8-10 came from May's Survey (Table 

8-1). Despite the constant marginal costs shown earlier for the two 

sample centers, the graphs seem to show a downward sloping curve, sug-
. . 

gesting increasing returns to scale. It commonly haFpens in economics 

that different approaches to a question yield different results. In 

this case, sample center cost function data implied constant returns to 

scale while industry scatter diagram data implied at least modest scale 

economies. Further analysis is nece?sary before conclusions can be made 

about scale economies. for the SDI industry. 

Perhaps decreasing average costs are present at small output 

levels (e.g., up to 1000 profiles) with constant average costs present 

over the larger output range (e.g., above 1000 profiles). If this did 

describe the case for the SDI industry, economies of scale appear not to 

5. Number of users and number of profiles is used interchangeably in 
this chapter as measure of output of the service. Although even
tually more than one person sees the output from a profile and al
though a user may have more than one profile running at a center, 
for the purposes of this analysis, one user is considered to be 
synonymous with one profile. 

-. 
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Figure 8-9 

Scatter Diagram of SDI Average Costs from Ten Centers 
(Vicker's Survey) 
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Figure 8-10 
Scatter Diagram of·SDI Average Costs from 23 Observations from 

9 Centers (May's Survey) 
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be substantial enough at large volume to make, it worthwhile for a center 

to become extremely large. This would be in keeping with Dei Rossi's 

conclusion that for information systems with constant marginal cost, 

strategies which increase utilization can lead to higher net social ben-

efit but entail producer loss [25, p. 44]. 

8.8 Cross-Section Data. 

In this chapter, the cost functions were extrapolated from cost 
. .: - . 

data supplied by a variety of surveys. These data were gathered during 

interviews and with questionnaires and represent predominantly account-

ing data or historical costs. Other sources of data'that are used to 

establish relationships between cost and output include engineering data, 

time-series data, and cross-section data. There are a number of impor-

tant difficulties in estimating cost functioris 'any of these ways. For 

example, accounting data suffer from the deficiency that accountants 

often use what seem to economists to be arbitrary allocations of over-

head and joint costs. Accounting data are most commonly used because 

they are generally the only cost data available. 

,- For illustrative purposes, Figure 8-11 presents a graph using 

cross-section data in which output levels of various firms at a given 

point in time are plotted against their costs. In the figure, costs 

from the May Survey are shown at one point in time for 9 SDI centers of-

fering service from 14 data bases. As can be seen) the scatter diagram 

for these several centers shows increasing total cost functions, as did 

the sample centers in Figures ,8-1 and 8-2. 

9 9 p rr 0·.·· 
,'..i' 
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Figure 8-11 
Cross-Section Data on SOl Total Costs from 9 Centers 

(May's Survey) 
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In addition, Figure 8-,11 shows the costs of the same data bases 

offered by several centers. Depending on the data base, it can be seen 

that there is a distinct cost function of the same general shape for 

each data base. This is in keeping with Vicker'S findings: He identi-

fied different cost curves for different data bases among the centers he 

surveyed [61, Annex II, p. 37] and saw it as a justification for centers 

to consider each data base as an entity to be costed separately. This 

is the costing approach used by a maj ori ty of centers in the Charging 

Center Survey. 

8.9 Summary. 

Because of the fragmented nature of the available cost data on 

SOl center operations, it is suggested that the cost functions derived 

in this chapter be considered as serving as examples of the types of 

analysis necessary. Costs are an extremely complex issue and the ap-

proach to costs in all the surveys is greatly simplified. SOl centers 

generally are part of a parent organization--computer center, informa-

tion division, library, or publishing operation--and SOl costs have to 

be separated from the cost of the total organization. Also, the issue 

of joint costs needs to be dealt with. For example, data bases are often 

used to provide retrospective ·search service in addition to current aware-

ness service. The cost of the data base, consequently, should be appor-

tioDed between the two services--no one information service should bear 

the total cost of the data base. Vickers, May, and Dei Rossi acknowl-

edge the issue but did not attempt such an apportioning of costs. 

9 ? () M> t"!l l.' ., -. .' rff ,.; . P,O 0 
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The previous four chapters have' enumerated some of the elements 

which make up the economic environment of SDl centers functioning as 

firms in an industry. The next chapter summarizes the market structure 

thus identified for the industry and subsequent chapters will describe 

the pricing conduct to be expected of industries with such structure. 



• 
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Chapter 9 

SOl MARKET STRUCTURE 

Using the elements of the industrial organization model's struc

ture component and using data from the literature, published surveys, 

and from the Charging Center Survey conducted specifically for this 

study, a market structure has been created for the SOl industry. Most 

broadly considered, the SOl industry appears to be a moderate-to-highly 

concentrated oligopoly operating in regional markets. 

The SOl industry consists of several segme:lts, each with its own 

structure. These segments are related to the subject matter of the data 

bases from which service is offered and to the organizational affiliation 

of the center. One group of centers (specifically, those that provide 

"the chemical and pharmaceutical companies and other industries with ser

vice from the chemical data bases) are quite competitive. Other groups 

have a greater degree of monopoly power: (1) those centers that serve 

a captive group, such as an industry-based center which serves corpo

rate personnel who cannot use outside services (although such centers 

cannot set their prices too high because the users may decide to do 

without the service altogether), and (2) those centers that are the 

sole source of current awareness service from particular data bases. 

SOl centers offer a product that is actually highly differenti

ated although the users may not perceive it as such. The industry did 

have substantial barriers to entry but these are lowering due to changes 

B 9 
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in technology. Measures cannot be calculated for the growth rate of 

market demand and for the price elasticity of demand because of insuffi

cient data, but observation of various user groups reveals market seg

ments with differing potentials for growth and with differing elastici

ties of demand ·for current awareness service. Demand in general for SOl 

appears rather inelastic among users in business and industry settings 

and rather elastic among users in academic environments. Buyer concen

tration is not measured but appears to be typically low, with no indi

vidual or group of users able to dictate prices. 

Usable SOl cost data are difficult to obtain but several obser

vations are possible. Costs of SOl center operations are distributed in 

approximately the same ratio among centers reported in the literature 

for computer processing, personnel, and data base acquisition. Person

nel costs represent the highest percentage of operativnal costs--gener

ally taking up about 60 percent of the budget. Despite the similar dis

tribution of operating costs, there is wide variation in actual expen

ditures to operate an SOl center, even among centers offering service 

from the same data base. The variability can be attributed to such fac

tors as organizational management and salary variations in addition to 

technical factors such as the computer processing equipment used. 

SOl fixed costs a.re understated by the available data .... -perhaps 

because SOl centers are so commonly embedded within some other oper

ation, e.g., a computer center or library. Variable costs in the sample· 

data appear to increase at a fixed rate and total cost curves of sample 

centers show a linear increase with increase in number of users. Av

erage costs appear to decline over the range of output shown in the 
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surveys; sample center data show constant marginal costs with curves 

that are everywhere below the average cost curves. It is not possible 

to draw conclusions about economies of scale for the SOl industry with

out further data. The cost curves for sample centers imply constant re

turns to scale while scatter diagram data indicate at least modest 

scale economies. 

SOl market structure appears to be changing, and the industry is 

in a period of instability. New entrants into the industry are chal

lenging existing centers with an innovative approach to providing search 

services. Many centers in the industry need to find additional sources 

of financial support. These pressures could be expected to result in 

greater competition among centers as they change their current organ

izational orientation and reach out to new areas for users, more aggres

sively marketing their services. 

Using the conduct component of the industTial organization 

model, the next two chapters attempt to identify the pricing conduct 

that would be expected of industries with an industry structure as de

scribed above. Subsequent chapters then evaluate the pricing conduct 

suggested by the model by comparing it to the actual pricing behavior 

found in the centers in the Charging Center Survey conducted for this 

study. 
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Chapter 10 

PRICING CONDUCT 

Market conduct reters to the patterns of behavior that enter-

prises follow in adjusting to the markets in which they sell. It chief-

, ly encompasses: 

a. policies toward setting and adj usting prices, 

b. policies toward setting the quality of the product, and 

c. policies that result from competing with and reaction to 

other sellers in the market. 

The concern of this study is one particular aspect of market con-

duct: pricing conduct. . Components of pricing conduct include the objec

tives pursued by the firms in·an industry and the methods they apply in 

establishing what prices to charge. 

Because the SOl industry appears to have basically an oligopolis-

tic structure, pricing methods used by oligopolists will be explored. 

There are many oligopolistic pricing theories and an equally rich array 

of behavioral patterns actually observed in industry, but in general an 

oligopolist sets his price in relation to his costs and the reactions ex-

pected by his. rivals. The firms are interdependent; each firm recognizes 

that its, best pricing choice depends upon the choices its rivals make. 

This mutual interdependency is a key element in oligopolistic prcing con-

duct. 

The remainder of this chapter presents pricing conduct patterns 

encountered in oligopolistic industrues. Section 10.1 sets forth com-

mon objectives in pricing. Secti6n 10.2 presents alternative methods 

o o a 
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of price calculation while Section 10.4 presents specific forms, of in-

terdependentbehavior. -Chapter 12 will relate tttese pricing patterns 

to survey data and available literature on actual SOl pricing conduct. 

10.1 Objectives in Pricing. 

The firm's objectives and goals are a key to pricing decisions. 

In most industry studies, these have included some sort of profit-

maximizing motive. Profit can be defined as a surplus of revenue over 

costs. [82, p. 123]. 

Other organizational objectives are possible, however, such as 
I 

survival, achieving or maintaining a certain share of the market, attain-

ing a particular level of sales or service. Three of these objectives 

are presented below: 

1. Satisficing objective. Herbert Simon suggests that a firm 

will set a price that "satisfices" rather than maximizes 

profit. The firm tries to attain certain standards of per-

formance, e.g., a rate of return that is "satisfactory" for 

the given level of investment and risk [73, p. 337]. The 

practice of target pricing (discussed in paragraph 10.2.1) 

is an example of this. 

2. Maximizing management satisfaction. lfuen differences arise 

between profit maximization and the interests of management, 

executives may set pricing policies favoring their own inter-

ests (e.g.; enhancing their prestige, job security, standing 

in the community, etc.). 
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. 3. Maximize total sales. William Baumol [7] suggested that 

firms will set prices in attempts to maximize total sales, 

rather than profits. He maintains that sales represent a 

measure of management's success, especially since many ob-

servers focus attention on a firm's ~hare of the market as 

an indicator of its performance. 

It should be noted that there is rarely only one objective to a 

firm's pricing policy. Business executives pursue a variety of pricing 

objectives, which frequently conflict (e.g., to maximize profits while 

selecting a course of action that will not be subject to strong crit-

icism if it turns out badly and to increase personal prestige). Most 
" . 

situations require a balancing and blending of objectives. 

10.1.1 SDI Pricing Objectives. 

As with the majority of library and information services, SDI 

has not had profit-maximization as a pricing objective. Traditionally, 

it has goals to minimize costs and to maintain standards of service. , ' 

With recent shifts in financial support, SDI centers increasingly have 

had to meet their costs while being concerned with both efficiency and 

equity. It could be expected; moreover, that as centers assume a more 
--

market-oriented approach and if entrepreneurs enter the industry that 

pricing objectives will come increasingly into line with more conven-

tional industry pricing objectives. The majority of center representa-

tives interviewed in the Charging Center Survey done for this study 

gave cost recovery as their primary objective in charging (13 out of IS 

centers)--most having been told by their funders to recover costs by 

o L o o 0 
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passing them on to the users. 

The surveyed centers had varying degrees of self sufficiency as 

their goal--rangingfromrecovering only a portion of operating costs 

(two centers) to becoming financially self-sustaining (four centers) and 

even revenue producing (two centers). In one center, located in a large 

corporation, a: "breakeven" operation was sought. Another center, which 

is a commerCial venture affiliated with a data base producer, stated 

that its current objective was to maximize profits from sales of their 

data base used in an on-line mode and to "satisfice" on income from SDI 

sales. Objectives to be met by many cost recovery centers are typified 

by the views of one center administrator which were expressed at the 

Fall 1974 ASIDIC meeting: "[we set] prices to allow a reasonable return 

to the data base suppliers and to keep us in busin~ss." 

Additional reasons cited by centers for charging fees were: 

a. People do not feel a service is important unless they 

pay for it (two centers). 

b. One of the tasks in the research grant was to determine 

the worth of the information service by using willing

ness to pay as an indicator of value (one center). 

c. The fee is a means of justification to corporate 

management for the continuance of the service by 

demonstrating employees' willingness to pay (two centers). 
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10.2 Methods of Price Calculation. 

Related to the aims or objectives of pricing are the methods 

employed in calculating what price to charge--the formulas by which the 

prices are computed. A variety of pricing methods can be used to meet 

a given pricing objective. For example, given cost recovery as a pricing 

objective, there are several pricing methods that the firm could use to 

meet that objective: average-cost pricing, cost-plus pricing, imitative 

pricing, marginal techniques, etc. This section presents general pricing 

al ternati ves often mentioned in connection with oligopolistic industries. 

Chapter 12 relates these pricing methods to Charging Center Survey data 

on actual SDI pricing methods. 

10.2.1 Rule-of-Thumb Pricing. 

Generally prices in oligopolies are formulated and then modified 

in the light of the reactions expected by rivals. The following are com-

monly mentioned methods of price formulation. Most oligopolists tend to 

follow certain rules of thumb in order to reduce decision making to man-

ag~able proportions and these are usually cost-based. Typically, all 

costs are included, including a usually arbitrary allocation of over-

head made on the basis of exPected operating levels. 

In both cost-plus and markup pricing the price is determined by 

adding some fixed percentage to the unit cost of production. Markup 

pricing is commonly found in the retail trades (groceries, clothing, etc.) 

where the retailer adds predetermined but different markups to various 

goods he carries. These markups vary considerably among different 

I.. o o {) 
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products. For example, in a retail department store common markups 

(reported in a 1972 textbook) were 28 percent for cameras, 41 percent 

for dresses, and 46 percent for costume jewelry [42, p. 524]. 

In many publishing houses, price is derived by the formula: 

,manufacturing cost times five or six equals the price of the book. This 

cost includes outlays for plant (composition and plates), and for mate

rials, presswork, and binding. The manufacturing cost, Vanier reports, 

is used as the base for setting prices because it can be quite accurate~ 

1y pinpointed. [82, p.11~. 

Cost-plus pricing also relies on the idea of a standard markup 

over costs, but this markup is not so well determined by tradition in 

the industry as is the case with the retail trades. Cost-plus pricing 

is used where the costs are difficult to determine in advance or where 

jobs are nonroutine, such as constru~tion and weapon development. 

Target pricing is a third common cost-oriented approach to 

pricing. With target pricing, a firm tries to determine the price that 

would give it a specified target rate of return on its total costs at an 

estimated standard volume of demand [42, p. 525]. A classic example of 

this full cost pricing rule is the technique used with evident success 

by General Motors for 40 years: GM began its pricing analysis with an 

objective of earning a target rate of return of 15 percent after taxes 

on total invested capital. To do this, costs were calculated on the as

sumption of a standard volume (80 percent of conservatively rated capac

ity). A standard price was next calculated by adding to average cost 

per unit at standard volume a sufficient profit margin to yield the de

sired 15 percent after-tax return on capital. [69, p. 174]. 
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Target pricing is also closely associated with the pricing pol-

icies of public utilities, which have a large investment and, in view of 

their monopoly positions, are constrained by regulatory commissions to 

seek only a "fair" rate of return on their costs. 

These cost-oriented approaches remain popular for several rea-

sons: 

a. Cost-based rules are a way of coping with (essentially 

by ignoring) uncertainties in the estimation of demand 

function shapes and elasticities. 

b. Cost-based pricing methods are relatively simple, quick, 

. and easy to apply. Calculation and posting of prices are 

costly, especially for firms selling many different prod-

ucts. Also, by relating the price to unit costs, the 

seller does not have to make frequent adjustments as de-

mand conditions change. 

c. Cost-based pricing facilitates oligopolistic coordination 

of industry prices. This will be discussed in greater de-

tail in paragraph 10.4.3. Where all the firms in the in-

• 
dustry use this approach, their prices are likely to be 

similar if their costs and markups are similar. 

d. Finally, cost-based pricing is defended on grounds of so-

cial fairness. The seller does not take advantage of the 

buyer when his demand becomes acute; yet the seller earns 

a fair return on his investment. [42, p. 525]. 

..." 0 f7 rf n (~ 0 0 (~ 
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These popular methods have their disadvantages, too. Primarily, 

cost-based methods place a great deal of faith in the precision of cost 

information which may be unfounded, especially when general overheads 

are allocated on an arbitrary basis. 

A fourth common rule-of-thumb pricing method used by oligop-

olists is competition-oriented rather than cost-oriented. This is 

going-rate or imitative pricing where sellers in an industry may arrive 

at prices either by imitating the prices of competitors or else by try-

ing to keep their prices at the average level charged by the industry 

[5, p. 321]. It is popular because, where costs are difficult to mea-

sure, it is felt that the going-rate price represents the collective 

wisdom of the industry concerning a price that would yield a fair re-

turn. Conforming also is felt to be least disruptive of industry har-

mony. [42, p. 529]. 

10.2.2 A Marginal Technique and Break-Even Analysis. 

Prices to be charged can be calculated by using marginal tech

niques 1 and break-even analysis. Powerful economic tools, they are 

generally recommended by economists for use in pricing when the firm's 

objective is to maximize the short-run profits on a particular product. 

They are not dealt with at length in this study because (a) the major-

ity of firms in the SOl industry do not have profit maximization as 

their pricing objective as yet ana (b) the cost and demand functions 

necessary to use these methods are not available. 

1. This is not to be confused with marginal cost pricing, a pricing 
technique used to yield a maximum of social welfare, not profit. 
MC pricing is discussed in Section 8.6. 
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Two fundamental components of the profit-maximizing marginal 

approach are marginal cost and marginal revenue. As discussed in Chap-

ter 8, marginal cost is the change in total cost that occurs with a one-

unit change in output. Marginal revenue is the change in total revenue 

that occurs with a one-unit change in output. If the marginal revenue 

from a unit increase in output exceeds the marginal cost, then the 

change in output should be made. Output should be increased until mar-

ginal cost equals marginal revenue. [42, p. 519]. 

Once marginal cost and receipts are estimated, they can become 

the basis of selection of the price the firm should charge for the prod-

uct. Accepting the premises of this technique, the best or most profit-

able price is the price at which marginal revenue equals marginal cost. 

In break-even analysis, the combination of the total revenue at 

the proposed price and the aggregate costs determine the break-even 

point at which total revenue equals total cost for each product. This 

break-even point shows the decision maker how much of the product must 

be sold in order to cover costs and then start making a profit. This 

model makes several assumptions about the nature of the cost curves for 

the product (e.g., it assumes a linear total cost function), but it is a 

more popular method with businessmen because they are accu~tomed to 

thinking in terms of total revenues, total costs and profits, etc. than 

in terms of marginal figures. [82, p. 129] 

Both methods have the fundamental requisite that the decision 

maker be able to project the costs and demand for the product. Effec-

tive direct use of marginal techniques would require that the sellers 

have detailed information on the effects of successive price reductions 

c 
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on the physical volume of sales. [5, p. 321]. Until recently such 

formulations were difficult, but with the increase in computerized data 

management systems more of this necessary information: should be appear

ing in usable form. Currently these methods do assist in practical 

pricing by their suggestion of the kinds of data for demand and cost re

lations that need to be analyzed. 

10.3 SDI Price Calculation: Inferences. 

The previous sections have presented a variety of pricing ap

proaches used by oligopolists. Unfortunately, it does not seem to be 

possible to determine from SDI market structure which method of price 

formulation SDI centers would use--there are not unique links between 

elements of market structure and specific pricing practices. 

The cost recovery objective would make the cost-based approaches 

likely. As noted in Chapter 7, demand data on current awareness ser

vices are not readily available. Also, there seem to be no accurate 

figures on user willingness to payor on the perceived value of the ser

vice. 

As noted in Chapter 8, however, cost data is elusive; consequent

ly, imitative pricing also would be a method that SDI centers could be 

expected to use. Because of the newness of the industry, there may not 

have been a foundation of cost data to use in price setting. It would 

seem reasonable for centers to turn to the oldest or largest centers that 

had pricing policies already and use their pricing techniques as guide

lines. 
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, Finally, it would be unlikely that SOl centers would be using 

the profit maximizing marginal technique or break-even approach because 

of the lack of necessary data and lack of the profit motive. Perhaps 

as the industry ,develops these approaches w111 be used. Chapter 12 de-

scribes the price calculation appro,aches used by the Charging Center 

Survey centers. 

10.4 Interdependent Pricing Practices. 

The rules-of-thumb and other price calculation methods aid the 

,'oligopolist seller in deciding what price he prefers to announce. His 

mutually interdependent relationship to other sellers in the industry, 

however, may cause him to modify his price in light of the anticipated 

reactions of rivals. 

Different industries display differing degrees of mutually in-

terdependent behavior. The extent of interdependence among firms in an 

industry is related to the market structure of the industry, specifi~-

ally, to the degree of seller concentration in the industry. Economic 

theory maintains that when market concentration is high, interdependence 

tends to be strong--the firms involved can scarcely avoid recognizing 

their mutual interdependence. ~ [ 5, P .314]. Managers of oligopolistic , ' 

firms in such situations recognize that profits will be higher if they 

were to pursue cooperative pricing policies rather thane'ach firm look-

ing after only its own narrow self interest. As a result, concentrated 

oligopolistic industries are expected to exhibit a tendency toward the 

maximization of collective profit through' coordinated pricing, approx-

imating the pricing behavior associated with pure monopoly. Differing 

t . l ~ n r,. h n ~o.)i 0 0 f"$' 'o .. t t' .. · .. 
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cost conditions and other elements of the industries' market structures 

(e.g., heterogeneity of the produ~t, existence of long range substi

tutes), however, act to hinder the extent of such cooperative tendencies. 

This interseller coordination can take several forms; the follow

ing patterns of behavior are most common in oligopolistic situations: 

direct agreement among sellers, price leadership, tacit collusion, and 

interdependent seller action without agreement. 

10.4.1 Direct Agreement Among Sellers. 

Collusion, in general, implies that the sellers in some manner 

arrive at an understanding as to what price to charge or what inputs to 

produce, or both [5, p. 307]. There are a wide variety of collusive 

pricing arrangements--the most conspicuous means oficoordinating prices 

being a formal agreement among sellers. The agreement may cover just 

the price which all sellers will charge for the product or it may go 

further and cover selling practices) quality of the product, etc. as 

well. It may go still further and carve up markets, alloting a private 

territory to each seller. The term cartel is usually applied to such 

extensive and formal agreements which divide up markets. [18, p. 41] . 

In the United States, nearly every form of·agreement. open or 

secret, to fix prices or restrict output is illegal. There are some 

formal cartel-like agreements, however, that are sometimes upheld as 

legal, e.g;, provisions inserted into patent licenses restricting the 

licensee to specific geographic territories or segments of the market. 

[ 69, p. 162]. 
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Also, the price of the patented product can be specified as one of the 

license terms. 

Apart from their illegality, agreements tend to break down in-

ternally for many reasons, e.g., due to differences in opinions as to 

appropriate price levels and market shares or due to the temptation of 

member firms to increase their own profits by undercutting the fixed 

price slightly. Also, opportunities for individual initiative weaken 

agreements. For example, sellers who have agreed only on the price to 

. charge can still compete through stepping up their selling efforts and 

offering fancier products at the fixed price. 

10.4.2 Price Leadership. 

A second form of collusive action and one that is very common. 

in the American economy is price leadership. A collusive agreement does 

not have to be an express agreement arrived at through direct consulta-

tion (either written or oral). It may instead be an unspoken under-

standing arrived at through the rival sellers' experiences with each 

other's behavior over time, repeated until all sellers tacitly under-

stand that they will act together uniformly. Price leadership in its 

simplest form involves the ad<;>ption of some sort of uniform "rule of 

behavior" by some or all of the sellers in an industry. One seller 

(usually the largest) is the "price maker" or price leader for the in-

dustry, establishing the price which all conforming firms will charge. 

The leader also initiates price changes, with the other firms (the 

"followers") making the same price changes. 

() 0 



" 

-154-

Price leadership seems to be particularly effective in oligop

olies selling undifferentiated products (e.g., steel, copper, tin cans). 

In these industries, the sellers' market shares shift drastically if 

differing prices are charged for the same product. [18, p. 43] '. The 

effect of price leadership in oligopolies tends to be the establishment 

of prices higher than they would otherwise be, other things (such as mar

ket structure and the strength of demand) being held equal. [69, p. 173]. 

Patterns of price leadership, like patterns of formal agreement, 

may vary greatly from industry to industry--wide variations being pos

sible in the stability of the price leader's position, the reasons for 

his acceptance as leader, and his influence over other firms. Three 

main categories of price leadership can be distinguished: 

1. Dominant Firm Price Leadership occurs when an industry is 

dominated (i.e., at least ,50 percent of total industry output is con

trolled) by one firm which sets the price. The other firms are each too 

small to influence the price decided upon--they take the dominant firm's 

price as given. This is an extreme case but has empirical relevance, 

since it was applicable at one 'time or another in such important indus

tries as steel, tractors, tin cans, petroleum, and rayon. [69, p.165], [53]. 

2. Collusive Price Leadership as a concept was created to de

scribe the type of price leadership that is especially apt to facil

itate monopolistic prices. This leadership occurs successfully when 

(a) industry members actually do recognize that their common interest in 

cooperative pricing must override individual desires for independent be

havior and when (b) the principal firms together have a significant 

.' 
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amount of pricing discretion. 

Sellers have fought over the role of price leader. Usually it 

is the largest firm whose price changes are regularly followecl; however, 

the firm which was the first to introduce a new product may also be ac-

cepted as a price leader. The firm with·thelowest costs may be in an 

especially favorable position to exercise price leadership. 

To be successful, howev'er, price leadership must be. followed 

consistently. It is undermined by such things as independent price 

concessions and product heterogeneity. In anticipation of this, supple-

mentary collusive. uniformities (express or tacit) ~re developed in many 

industries. [5, p. 313]. These standardization agreements are created 

for product features which, i.f left uncoordinated, would adversely af-

fect the collusion already existing in the industry. Some common uni-

formities that sellers develop include: 

a. creating classification of customers to use in allocating 

price discounts, 

b. setting the sizes of these discounts according to each 

class of user, and 

c. determining the uniform price treatment of "extras" such 

as packaging, finish, temper, gauge, etc. 

3. Barometric Price Leadership is a special form of leadership: 

the leader acts as a barometer of market conditions, raising and lower-

ing the quoted price so that it reflects the actual state of the market. 

[5, p. 313]. The classic situation is where the price leader may set a 

price to which the followers nominally adhere by announcing identical 

(] I.. 
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prices, bilt meanwhile they are making secret or"unannounced price con

cessions to individual buyers. Then, when such sub rosa departures 

from the list price have become prevalent in the industry, the price 

leader modifies the quoted price in order to "recognize" actual market 

condi tions. 

Price leadership may.be a pricing pattern in the SOl industry 

but probably not the dominant price leadership form. The extreme dom

inance of one firm in terms of total industry output combined with a 

small, ineffective fringe of sellers does not find its counterpart in 

SOl market structure. Perhaps "the prices of the oldest established SOl 

center are followed consistently. Perhaps the center with the lowest 

costs is functioning as the price leader. However, product differenti

ation, an element that tends to undermine price leadership by encour

aging nonprice competitive practices, is present in the SOl industry. 

This may be offset somewhat if standardization agreements exist in the 

SOl industry. For example, a standard way of identifying classes of 

SOl users may be used by all centers or there may be industry-wide 

standard discount prices for volume orders of SOl profiles. 

10.4.3 Tacit Collusion. 

A third form of collusive conduct that is quite prevalent in

volves mutual adherance by firms in an industry to a uniform accounting. 

system (e.g., to a specific cost-plus pricing rule) and to a uniform 

formula for determining the relationship of the firms' selling prices 

to their costs. If the member firms in an industry have the same ap

proximate costs, calculated according to the same rules, and if all 
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firms use the same formula for the cost-to-,price relationship (e.g., the 

addition of a uniform percentage to production cost), then their "indepen-

dently" determined prices will turn out to be closely similar and perhaps 

identical. For example, in the mid-1930's, the flour industry trade as-

sociation issued to all sellers "industry-average" costs on which prices 

should be base~ by adding a suggested margin to these e~timated costs. 

; [5,p. 348 J. 

A variation on this form of interdependent behavior occurs in 

industries such as the automobile industry where the industry is dom-

inated by a few firms, where there is substantial product differenti-

ation, and where there are routine patterns of behavior. Product heter-

ogenei ty removes some of the pressure for uniform prices (i. 'e., the 

firms do not have to arrive at identical prices, just closely similar), 

and each seller knows that the others will change their product features 

and prices at regular times. For example, with automobiles, the product 

differences can lessen the impact of price differences. Also, prices 

are changed regularly (at the beginning of the new model year). Each 

seller knows at least roughly how his rivals calculate their prices and 

how they respond tb costs and demand conditions. Knowing this, all 

sellers can independently announce approximately the same price changes 

and keep prices at a level yielding monopoly profits. In previous years 

in the auto industry, prices announced for a gi venclass of vehicle .did 

not come out the same, nor was one of the three major firms typically 

either high or low. The announced prices, however, were close enough so 

that prices were seldom adjusted after the first annoucement. [18, p. 4~. 
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Thus firms can take each others' response into account,without 

anything as externally obvious as price leadership. Oligopolistic coor

dination is faciliated by making rivals' decisions more predictable and 

by providing common guidelines as to appropriate price levels. 

This form of collusion obviously is weakened where wage rates, 

material prices, etc. vary widely from firm to firm within the industry. 

As could be seen in the flour industry example above, however, the infor

mation necessary to use the uniform accounting and pricing systems can be 

provided to sellers by their industry trade associations. Associations 

develop standard cost accounting systems for the benefit of their members 

and also disseminate industry-wide cost data by product line, function, 

or component. 

Seller coordination seems difficult indeed for the SOl industry 

because of the wide variety of organizational settings in which SOl cen

ters are located (government, industry, and academic), representing wide

ly varying costs and wage rates. As in the example cited however, there 

may be sufficient knowledge of how centers calculate their prices and how 

they respond to costs and demand conditions--distributed perhaps by the 

SOl trade association--so that coordination is possible and prices for 

SOl service may be somewhat similar. 

10.4.4 Supplementary Collusive Activities. 

Previous sections brought out the role of industry and trade as

sociations in the dissemination of industry-wide cost data, the develop

mentof uniform accounting and pricing systems, and the coordination of 

standard agreements for product features. 
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Maximum knowledge among firms of rivals' activities serve as a 

bolster for·patterns of interdependent conduct. Trade information such 

as what prices are being charged currently or are going to be charged, 

what volume of sales or advance orders are expected, etc. are often 

systematically exchanged among sellers--often at trade association 

meetings. Also, informal social contacts made at such meetings can lead 

to a .greater degree of mutual understanding which can further inter

seller cooperation. Personal antagonism and mutual distrust, however, 

can also arise from business contacts and have a correspondingly damp

ening effect on cooperation. 

These opportunities for information exchange occur in the SOl 

industry. The industry trade associations, the Association of Scien~i

fic Information Dissemination Centers (ASIDIC) and the American Society 

for Information Science (ASIS) Special Interest Group on SOl (SIG/SDI), 

are very active in providing a wide variety of information to industry 

members in the form of written reports, workshops, and opportunities 

for social contact and exchange of information at meetings. Prices and 

price formulation have been discussed at ASIOIC meetings. [66; Charging 

Center Survey interview with SOl center representative; ARAC presenta

tion at the Fall ASIDIC Meeti~g, September 13-14, 1973, St. Paul Hilton, 

St. Paul, Minn., as reported in the ASIOIC Newsletter, No. 20 (January 

20, 1974) p. 5]. The Williams and Stewart Survey [86], produced under 

the sponsorship of ASIOIC, contains a wealth of information for each 

data base being searched by responding centers. It was designed to aid 

centers in networking their activities. [86, pp. v-vi] . 
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ASIS published in 1973 a survey of commercially available bibli-

ographic data bases. (71). The most recent ASIOIC publication is the 

proceedings of a panel discussion at a 1973 ASIDIC meeting on "Cost 

Elements and Charge Bases in Information Centers". (87). Finally, the 

ASIS SIG/SOI has undertaken to update the Williams'. and Stewart publica-

tions. The questionnaire for the new survey, distributed to agencies 

offering or utilizing on-line or batch SOl and retrospective search 

services, includes requests for detailed cost information, prices, 

equipment configurations, and center usage figures, 

10.4.5 Interdependent Seller Action Without Agreement. 

This section describes interdependent behavior patterns which 

are more subtle ways of coordinating pricing decisions than by price 

leadership or adherance to uniform accounting procedures. These pricing 

practices are examples of price coordination accomplished with the use 

of focal points: Thomas Schelling's theory of focal points 1 maintains 

that in a wide variety of problems, where behavior must be coordinated 

without direct communication, there is a tendency for choices to con-

verge on some focal point. The focal points may be characterized by 

their symmetry, precedent, or any otherfeattire but they must be unique. 

For example, in the practice of price lining, even or odd dollar 

amounts serve as focal points for pricing decisions. By setting its 

price at some focal point, e.g., $9.95, a firm tacitly encourages its 

rivals to follow suit without undercutting. [69, p. 180). Also, 

2. Thomas C. Schelling, The Strategy of Conflict, Harvard University 
Press, Cambridge, Mass., 1960. 

.' 
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ceiling prices set by government agencies inadvertently can become focal 

points. Scherer [69, p. 180] mentions that in England, before national-

ization of the steel industry in 1967, it was customary for all produc-

ers to quote only ,the maximum prices (the "ceiling") announced by the 

Iron and Steel Board. Finally, the practice of round number discounting 

provides focal ,points that are used in price coordination. In industries 

such as those producing drugs and plate glass mirrors, firms reduce their 

prices by round percentage amounts (e.g., 80 percent and then 10 percent 

off the list price) when giving discounts in an attempt to establish 

barriers to further price cutting. They are attempting to communicate 

the message to other sellers in the industry that they are not trying 

to start a price war. [69, p. 181]. 

These focal point pricing practices are essentially forms of 

implicit bargaining--the price publically announced by a seller is an 

invitation to his rivals to react in some acceptable way, e.g., to fo1'-

low suit without undercutting. Thus, although no mutually adopted uni-

form rule of behavior is evident, a mutually acceptable level of· selling 

prices may evolve. The use of focal point pricing obviously has a high 

level of uncertainty--depending on how clearly the bargaining messages 

are read by rival sellers. 

10.5 SOl Interseller Coordination: Inferences. 

Previous sections have discussed the mutua) interdependence of 

sellers in oligopoJistic industries and have presented common patterns 

of coordinated behavior. Because the strength of interdependence among 

firms is related to industry concentration (interdependence tends 
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generally to be stronger as the degree of concentration is higher), us

ing the market structure created for the SOl industry, it would 'be in

ferred from its moderately high seller concentration that the SOl indus

try could have at least a moderate degree of interdependence. 

The nature and extent, however, of this mutual interdependence 

in the SOl industry cannot be determined from the structure portion of 

the model. For example, it is not clear from the structure whether all 

SOl centers, are involved in a recognized interdependence or if only the 

largest are interdependent while the remaining centers do not recognize 

interdependence with each other or with the larger centers. 

To recapitulate the previous sections, if the SOl industry in

deed had a structure as created for it by the model, then certain be

havior patterns, oligopolistic in nature, are suggested for the industry. 

The patterns of interseller coordination present in the SOl industry 

would probably include some form of price leadership, tacit collusion, 

or implicit bargaining. These are typical oligopolistic patterns. 

These patterns could be bolstered if the following existed: (I) the 

presence of strong industry associations which could disseminate infor

mation useful in price coordination (Section 10.4.4), (2) the use. of 

such pricing practices as cost-based, imitative or going-rate pricing, 

etc. (Section 10.3), and (3) the negotiation of standardization agree

ments on information product features (Section 10.4.2). 

To continue, the effectiveness of these efforts at coordination, 

however, may limited by varying extents by the following features of the 

SOl industry: product heterogeneity, unequal costs, and technological 

innovation. 
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1. ,Scherer [69] reports that the type of product heterogeneity 

most likely to disrupt pricing discipline appears to be multidimension-

ality of the product's technical features. Multidimensionality is pre-

.' sent in complex products (such as airplanes and non-standardized per-

sonal services) and in products in fields which are subjected to rapid 
, '. 
technological change. SOl service would qualify in both these catego-

ries: 

a. Custom profiles are very seldom the same for any two users 

because they are created to meet individual users' specific 

'information needs. 

b. Technology in the field of computerized information retriev-

al is constantly changing. 

2. Generally, the more cost functions vary from firm to firm, 

the more difficult it is for firms to maintain a common pricing policy. 

As noted in Chapter 8, cost functions vary among centers in the SOl in-

dustry. SOl centers are of widely varying sizes, are located in many 

different organizational settings, and use different configurations of 

computer hardware. 

3. Technological innovation in an industry also hinders price 

coordination by altering the cost structures of the sellers who adopt 

the innovation. As the innovation diffuses unevenly throughout the in-

~ustry, the cost structures in the industry are unevenly modified, thus 

affecting pricing agreements that are based on uniform accounting sys-

terns. Innovative or technological change also often alters the rel-

ative competitive position of firms and thus new pricing decisions may 

o a . ., 
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, . 

be required. 

Such effects of innovation diffusion seem applicable to the SOl 

industry. Computer equipment costs have been steadily decreasing due 

to technological advances [75], but it is probable that not all SOl cen

ters would be able to take advantage of improved, lower cost equipment. 

Many centers cannot modify the equipment their programs run on or do not 

have the funds to do the programming necessary to take advantage of new 

equipment; other centers have access to the newest, fastest equipment as 

it becomes available as well as the necessary support staff. 

10.6 Summary. 

A structure was identified for the SOl industry (using survey 

data and published literature) which appears to be oligopolistic in na

ture. This chapter has presented major alternatives of pricing conduct 

open to sellers in oligopolistic industries: objecti~es of pricing, 

methods of price calculation, and patterns of interseller coordination. 

The industrial organization model does not offer as direct links as 

would be hoped for--it is not possible to derive specific pricing con

duct patterns from specific market structure configurations--however, a 

variety of pricing conduct patterns are suggested if SOl centers were to 

function as described by the model. 

Specifically, SOl centers would be expected to use rules-of

thumb in price formulation. As part of an oligopolistic industry, SOl 

centers would be expected to exhibit seller interdependence although 

the form of such interdependence ---and its extent aye not determinable 
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from market structure. The industry concentration ratio suggests at 

least a moderate degree but this could be offset by the existence of 

strong local markets. Interdependence could take the form of inter-

. seller pricing coordination and, extrapolating from aligopolistic be-

havior, the patterns most likely for SOl include price leadership or 

tacit collusion strengthened by the existence of strong SOl industry 

associations. Attempts at coordination could be hindered by the effects 

of unequal costs, technological change, and product heterogeneity. 

In Chapter 12, these suggested pricing conduct patterns are com-

pared to data on pricing behavior from a survey of SOl centers conducted 

for this study. The next chapter presents a pricing technique, price 

discrimination, and suggests that elements in the market structure of 

SOl are such that use of this technique by centers is possible. 
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Chapter 11 

PRICE DISCRIMINATION 

Price· discrimination is an important pricing technique and, 

while not limited to oligopolistic industries, it merits discussion. 

It is defined as occurring when a particular commodity is sold at two 

or more prices. 1 [ 42, p. 527]. Generally economists regard price dis-

crimination as a socially inefficient way of pricing a commodity but it 

is recognized, however, that sometimes a good or service cannot be pro-

duced without discrimination. [48, p. 277]. This m~y be the case with 

SOl. For example, if SOl service costs are such that no output exists 

at which price is greater than average cost, then price discrimination 

could be appropriate. With price discrimination, a number of profiles 

would be sold at one particular price to one type of consumer while pro-

files are sold to a second type of consumer at another price; thus the 

total output of profiles would bring in an average price which is great-

er than the average total cost. This approach is discussed further in 

Chapter 13. This chapter defines and discusses price discrimination, 

describing several of the forms it can take. 

1. A more rigorous definition is that price discrimination is the 
sale (or purchase) of different units of a good or service at 
price differentials not directly corresponding to differences in 
supply cost. [69, p. 253]. 
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For price discrimination to be possible, certain conditions 

must exist: 

a. The market into which the product is to be introduced must 

be segmentable, and the segments must show different inten-

sities of demand. The would-be discriminator must be able 

to divide his customers into groups with different price 

... elasticities of demand. 

b. There should be little chance that the members of the seg-

', .. 'ment paying the lower price could resell the product to the 

segment paying the higher price. This resale by low-price 

customers to high-price customers is called arbitrage~ 

Service industries (such as medical care and transporta-

tion) lend themselves particularly well ~o price discrim~ 

ination because the reselling ofperso~alservices is vir

tually impossible--e. g., one cannot "resell" to someone 

else an operation one has had. Possibilities for price 

discrimination in manufacturing industries are somewhat 

more limited because goods can be stored, transported, and 

resold--thus making arbitrage easier to practice. 

c. The seller must have some degree of market power--some con-

trol over price. 

d. Additional conditions: In the segment being charged the 

higher price, there should be little chance that competitors 

will appear and undersell the firm engaged in the price dis-

crimination. Also, the cost of segmenting and policing the 
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market should not exceed the extra revenue derived from 
• 

price discrimination. 

Price discrimination takes various forms, depending on the basis 

of the discrimination: the customer, the product version, the place, or 

the time. The following examples of types of discrimination found in 

practice draw on the classification scheme developed by Professor 

Machlup. [46, pp. 400-423]. 

11.1 Price Discrimination on a Customer Basis. 

This class of price discrimination can be illustrated in retail 

sales of automobiles. One car buyer may pay the list price for the car 

while another buyer may hold out for a lower price and get it. In both 

cases the automobile may be iden~ical and the marginal cost of the 

transaction may be identical; yet the seller has managed to extract a 

higher price from one buyer than the other. The following are specif-

ic types of customer-based pricing discrimination that may be encoun-

tered in the pricing of SOl services. 

1. Personal Discrimination ,. 
a.Haggle-every-time. Every transaction is a separately 

negotiated bargain, e.g., typical pricing practice in 

Middle-Eastern bazaars and in the sales of the automo-

biles described above. 

ii":t"l n i7 • 0 i!-~ n 0 (. r-" {. -
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b. Give-in-if-you-must. Secret departures are made from 

list prices when buyers play one seller off against the 

others. 

c. Size-up-his-income. Wealthier customers (with inelas

tic demand) are charged more than the less affluent. 

Standard examples are the pricing of legal and medical 

services. 

d. Measure-the-use. Customers who lise a good or service 

more intensively are charged more, even though differ

ences in cost may be negligible. 

2. Group Discrimination 

a. Promote-new-customers. New customers are offered prices 

lower than those pa~d by established customers in the 

hope of developing permanent brand loyalty; 

b. Favor-the-big-ones. Large buyers are granted systematic 

price concessions exceeding the cost savings associated 

with volume transactions. 

c. Divide-them-by-elasticity. Group discrimination may be 

practiced whenever groups readily classifiable by age, 

sex, occupation, etc. have different demand elasticities. 

For example, lower prices are charged for children's 

haircuts (despite the additional labor often involved) 

because of the stronger "do-it-yourself" competition . 

. This rationale may also be used for lower SDl prices 
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for academic users--to offset the strong "I'll do it 

• 
myself" competition. 

11.2 Price Discrimination on a Product-Version Basis. 

Such discrimination occurs when slightly different versions of a 

product are priced differently but not in proportion to the supply cost. 

An example would be an electric dishwasher with a $5 formica top selling 

for $180 while the same dishwasher with a $10 wooden top sells for $220. 

The difference in selling price does not reflect the high production 

cost but rather the extra psychological demand. 

1. Appeal-to-the-Classes. 

Differences in price that are more than proportional to dif-

ferences in cost are associated with premium quality. An 

example would be any snob appeal service where the extra 

charge for premium class service exceeds the cost of pro-

viding that service. 

2. Make-them-Pay-for-the Label. 

Manufacturers distribute a physically homogeneous product 

(e.g., aspirin or chlorine bleach) under various brands, 

. - charging more for the better-known brands . 

3. Get-the-Most-from-Each-Group. 

This category includes such practices as charging higher 

railroad freight rates on commodities valuable relative to 

their weight and market skimming whereby a new product is 

introduced at a high price in order to extract the highest 

possible revenue from persons for whom the product has a 

o 
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high present value. The price is gradually reduced to 

penetrate a broader market. Examples of this include 

electronic and digital watches. Market skimming is 

sometimes considered as a form of price discrimination 

over time. 

11.3 Price Discrimination on a Place Basis. 

Pricing that discriminates ona place basis .can be exemplified 

by the pricing of theater tickets. The seats in the theater all cost 

approximately the same to install but theater management charges differ

ent prices for them based on the different demands for various locations. 

DifferEmt prices are charged so that each customer pays close to the 

maximum of what he is willing to pay. From the management point of view, 

the theater is filled and theater revenue is maximized. 

11.4 Price Discrimination on a Time Basis. 

Pricing that discriminates on a time basis takes many forms. The 

demand for a product is likely to vary in intensity over periods of time, 

e.g., from season-to-season, from day-to-day, and even from hour-to-hour. 

Lower prices are charged for services identical except with respect to 

.time of consumption in order to encourage fuller and more balanced uti

lization of capacity. For example, resort prices vary with the season. 

Public utilities in their pricing to commercial users often vary their 

,prices according to the day (weekend versus weekday) or time of day 

(charging higher rates for services at peak periods. [56]. 

• 
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SOl market structure seems to contain several of the condition 

necessary to use this pricing technique. The market for SOl service is 

segmentable--Section 7.2 explored how users of sor .can be divided into 

different classes based on organizational affiliations, nature of re-

search, etc. These ciasses have different intensities of demand for cur-

~ent awareness service. Also, arbitrage is unlikely for SOl custom 

profiles because of the individualized nature of the product--users 

would not be expected to resell their current 'awareness notifications to 

2 someone else. 

Using components of a modified industrial organization model, in 

previous chapters, a market structure for centers in an SOl industry has 

been created using data from surveys and the literature. Possible pric-

ing conduct patterns were then suggested. The next chapter presents the 

Charging Center Survey's findings on pricing and compares the pricing be-

havior suggested by the model with the actual pricing behavior of this 

sample of SOl centers. 

2. Arbitrage would, however, be possible with other products of SOl cent
ers such as standard profiles, group profiles,and retrospective 
searches. 
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Chapter 12 

SURVEYED SDI PRICING CONDUCT 

Using a descriptive model, the study has created a market struc-

ture and has identified pricing conduct patterns for SDI centers con-

sidered as firms in an industry. In order to evaluate a descriptive 

model, the predictions of the model should be checked against observed 

behavior. Consequently, a survey was conducted for this study among 

a sample ofSDI centers to gather information on their pricing policies 

and practices. 
, 

This chapter presents these Charging Center Survey findings .on 

SDI center pricing and compares them with the pricing conduct patterns 

suggested by the model. Section 12.2 reviews SDI pricing objectives, 

This is followed in Section 12.3 by a discussion of surveyed methods of 

S?I price formulation including, in Section 12.4,the different fee struc

ture patterns found: entry fees, service fees, .discounts, etc. Section 

12.5 then relates survey data to anticipated patterns of interdependent 

pricing behavior. Price discrimination is discussed in Section 12.6 

while findings are summarized in Section 12.7. The pricing behavior 

data presented in this chapter are all from the Charging Center Survey's 

extensive interviews (a minimum of one and one half hours each) held 

with representatives of 17 SDI centers. Every attempt is made to pro-

vide survey findings as fully as possible within the bounds of promised 

confidentiality. 

e fa ? 0 ~:? n ,ie" 

(1 0 i.'"" 
~ ".: 

ir.l;, .~f~ 



-174-

12.1 Charging Center Survey Overview. 

The Charging Center Survey, conducted for this study, was de-

scribed in Chapter 4 but to summarize briefly: 

Representatives of 23 organizations that offer current awareness 

service from publicly-available machine-readable data bases were con-

tacted and seventeen of these interviewed as to their pricing activity. 

Selected by purposive sampling technique, these centers were located in 

a variety of settings: industry, academic, government, and nonprofit 

organization or professional society. A fifth category ("commercial") 

was created for those centers who are part of businesses that sell in-

formation products for a profit. The centers were located in a variety 

of geographical areas in the United States and Canada and provide ser-

vice to over 40,?00 users from 32 different publicly-available data 

bases. 

Not all users pay for their SOl service. Based on user figures 

supplied by Charging Center Survey centers and shown in Table 12-1, 
; 

only 12.7 percent of the users located in academic settings were ex-

pected to pay. Seventy percent of government users were expected to 

pay for SOl as were 86 percent of the users located in nonprofit organ-

izations or professional societies. Over 92 percent of industry-based 

users paid as did 100 percent of commercial users. 

SOl service subscriptions provide varying amounts of revenue to 

the centers. Based on the Charging Center Survey sample, around 30 

percent of the support for the surveyed centers,on the average, came 

from revenue from SOl subscriptions. Table 12-2 shows that the range 
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Table 12-1. Organizational Affiliation of Paying and Nonpaying SOl Users 
in the Charging Center Survey 

Academic 

Percent Expected 
12.7 

To Pay for SOl 

Percent Not 

Expected to Pay 87.3 

For SOl 

USERS 
Government 

70.1 

29.9 

Private 
Industry 

92.3 

7.7 

Non
Profit 

86 

14 

Commercial 

100 



" 

Table 12-2. Sources of Charging Center Survey Center Supporta 

Sources of Center Support (in Percentage)b 
CCS 

Center SDI 
Codes Services 

A 80 

B 6 

C 70 

D 3 

E <5 

F 25 

G 95 

H 33 

11 

On-line 
Retrospective Information 

Searches Retrieval 

20 

20 4 

15 

~ 
-5 

5 

J --- """"" ---<1 

K 15 

L 13.9 

alnformation gathered, Fall 1974. 

c(P) indicates parent organization. 

State Federal Parent 
Government Government University Organization 

35 
(P) c 

35 

60-80 
(P) 

50 

13 

24.5 

95 
(P) 

. 10 

75 
(P) 

67 
(p) 

61.5 
(P) 

Other 

15 (Sales of 
other services 

? 

other income 
from sale·of 
other products 

bLines may not total to 100 percent because of the nature of 
the estimates supplied by the surveyed centers. 

I .... 
-...J 
0\ 
I 
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of support to the center provided by SDI revenue is from less than 

one percent to more than 95 percent of total support necessary. The 

median is 13:9 percent. This is in keeping with difficulties expressed 

at that time by the centers in making the centers totally cost recovery 

from the sale of services. 

12.1 Surveyed Centers' SDI Pricing Objective. 

As noted in Section 10.1.2, cost recovery was given most often 

as the pricing obj ect,i ve among the centers surveyed. 

A common core of cost elements was identified for recovery by 

the majority of these centers. These elements were the more easily 

identifiable operating costs: the cost of the data bases (purchase 

or lease plus royalties or other licensing fees), the computer process-

ing costs to convert the tape into a searchable format and to run the 

search programs, a factor for staff time spent in profile creation and 

upkeep, and the costs of distributing and mailing the output. Table 

12-3 presents a list of cost elements and the frequency with which they 

were cited by center representatives as specifically included in the 

pricing' of the current awareness services. Will:lams maintains that the 

mix of cost elements identified' for recovery is a function of the degree 

of subsidization of the center [89]. 

This approach is similar to pricing based on "cash get-out" 

calculations as described by Vanier [82, p. 114] in the book publishing 

industry. The method sets a price which covers only the costs directly 

incurred by the book, so general overhead is not allocated to the pub-

lication. In the business sense, this book is considered a financial 

LS o o o 
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Table 12-3 .. Cost Elements Identified for Recovery by Charging Center 
Survey Centers 

a Cost Element Identified by the Center 

Computer processing costs 

Cost of tape copying, conversion, reformatting, etc. 

Data base purchase or lease 

Royalties or. licensing fees 

Profile formulation, modification, upkeep 

Distribution/Mailing costs 

Overhead 

Number of CCS 
Centers eN= 13) 

13 

11 

10 

10 

9 

9 

9 

Administrative costs, e.g., user training, marketing, 
9 promotion, staff training, etc. 

Staff time for the tape conversion, formatting, etc. 

Verify, edit, and recopy the search results 

Computer equipment purchase or rental 

Costs to create the data base, e.g., acquisition, 
indexing, abstracting of documents, etc. 

Systems development costs 

Other.Costs: 

Program maintenance and improvements 
Cost of paper 
Joint cost with other products 

8 

7 

5 

4 

2 

2 
2 
1 

aCos t elements reported in Charging Center Surveys interviews do not 
match Williams' findings in [87, p. 25]; 
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loss, as it does not make any contribution to the publishing house's 

overhead, but the method is used when the publisher feels it is neces-

sary to lower costs (and thus lower the price since cost-based pricing 

is used) sufficiently to make sales possible. He may have undertaken 

to publish the book with the idea that it will enhance the prestige of 

the house rather than provide a financial return. 

lngeneral, most center administrators surveyed shared the opin-

ion expressed by the OECO Working Group [61], based on May's Survey: if 

the pricecharg~dfully recovers the center's costs, the number of users 

,would decrease. The result, consequently, has been to charge a fee that 

does· not recover the costs but hopes to increase the number of users 

until.the cost of providing the service equals the price that the users 

will pay for the service. There is precedence for this in .other fields 

(e.g., Sobczk [75], recommends this approach for computer center pricing) 

usually only as an interim measure, but not as a long-range pricing pol-
j 

icy. Weinstock of the Institute for Scientific Information [85] warns 

against the continuance of these rationales for partia:l cost recovery on 

the grounds that the conditions that make it possible (e.g., discounted 

computer rates, other underwritten costs, and noninclusion of overhead 

could change thus leaving SOl" systems in trouble because of insufficient 

cost information for decision making.' 

Indeed, this partial cost recovery attitude has been undergoing 

a change. As will be noted in the next section, SOl pricing in the sur-

veyedcenters.has been marked by an increasing awareness of costs. 

Several surveyed centers have been raising their prices to bring them 

increasingly into line with the centers' real costs. 

o 0 
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12.3 Surveyed Centers' SOl Pricing Methods. 

The market structure created for the SOl industry suggested that 

SOl centers might use oligopolistic pricing methods, i.e., use of rules

of-thumb in formulating prices (cost-plus, markup, going-rate, etc.). 

Based on discussions with Charging Center Survey center repre

sentatives, it appears that their pricing of SOl services has gone 

through two readily identifiable stages. The first stage was character

ized by extensive use of going-rate (imitative) pricing and the second, 

by an increased awareness of costs. It should be noted that, although 

the price formulation method used should relate to the pricing objective, 

there are many pricing methods that can be used to achieve the same 

pricing aim. As discussed in Section 10.1.2, cost recovery has been the 

primary stated pricing objective of the surveyed centers. 

As noted in Section 10.2.1, sellers using going-rate pricing 

may arrive at their prices either by imitating the prices of competitors 

or else by keeping their prices at the average level charged by the in

dustry. Where costs are difficult to measure it is felt that the goin~ 

rate price represents the collective wisdom of the industry. Table 12-3 

lists the year the surveyed centers reported that their SOl service be

gan operations along with the year they started charging for, it. It 

can be seen that over half of the centers began charging in the four 

years, 1.967 to 1970. Centers surveyed reported that at the time they 

first set their prices they had analyzed available cost data (5 of 13 

centers) or, in some cases, had undertaken a cost study especially for 

the pricing decision (two centers). However, perhaps because these 
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9 

Table 12.4~ Charging Center Survey Centers Listed by Year SDI Serice 
Began and by Year Fees were Initiated 

CCS Year SDI service Year fees Price changed, modified or pricing 
Center started initiated was redone a 
Code (date included, if known) 

11 1964 1964 Yes; pricing redone 1970 

4 1965 1965 Yes 

2 1964 1966 Yes; prices changed 1973 

3 1965 1967 Yes; usually every year 

10 ? 1967 ? 

18 1968 1968 Yes; revised every year 

8 ·1965 1968 Yes; prices increased '70 

15 1968 1968 Yes 

16 ? 1969 ? 

7 1969 1969 Yes; '71, i73, '74, '75 

1 1969 1969 Yes; redone in '70-'71 

12 1970 1970 Yes; redone '71, raised ' 75 

9 1971 1971 Yes; 9/71, 12/71, 6/72, 2/73 

13 1971 1972 Yes 

17 1968 1972 No 

5 1971 1974 [ Pricing redone 1975] 

alnformation gathered Fall 1974. 

6 n 
\.J 
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data were inadequate or perhaps because of competitive concerns, costs 

actually apparently played a minor role in pricing and the majority of 

centers drew upon a variety of other resources to aid in their pricing 

decisions. Chief among these was looking to what other centers were 
\ 

charging. 

Complete price data are not available from this period in time 

so it is not possible in this study to ascertain if the actual piices 

from certain centers were taken by other centers as the going-rate for 

the industry or if just the pricing mechanisms were imitated. There 

.may at least have been a going-rate price for service from the chemical 

data bases (the.first and most popular files to be used extensively for 

SOl service). 

A variety of reasons were given by survey respondents for using 

this approach: 

First, in those early days, a core of centers seemed to have 

functioned.as price leaders, representing the wisdom of the industry to 

the other centers. These were the centers offering SOl services from 

the most data bases to a wide variety of users. Brought together orig-

inally by the Chemical Abstracts Service to explore ways of using the 

chemical tape data bases, this group has been the most active and vocal 

in industry development, eventually organizing the industry trade asso

~iations. They themselves were concerned with pricing at an early stage. 

Because of the lack of precedent in this country for such pricing, cen-

ters in England where SOl service was being offered already for a fee 
I 

.were asked for advice by at least one core center. These early-pricing 

• 
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centers, then, were naturally seen as representative of the wisdom of 

the industry. 

Second, these and other centers were looked to in this first stage 

because, among centers that were competitive, it was natural to take into 

consideration the price that centers offering the same data bases or com-

peting to serve the same user groups were charging. One center adminis-

trator who was interviewed felt that the CA Condensates prices were 

grouped within a fifty dollar range. Another center (one that did not of-

fer service from the chemical data bases) gathered cost data for its cur-

rent awareness service pricing but then modified the cost elements in-

cluded for recovery so that the resulting price would be in line with that 

charged by its chief competitor. 

Third, little was known about the nature of the demand for SDl ser-

vices in a fee situation. English counterparts were asked what the reac-

tions of their users had been to fees. Only one center did a market sur-

vey.specifically for use in its first pricing efforts. Desig~ed by a 

marketing firm, this survey attempted: to assess the potential user mar-

ket in terms of size, location, experience, services desired, etc.; to 

.. elicit information on how purchase decisions are made in various organ-

izations; and to learn what potential users would consider a "fair" price 

for information services l88, p. 254]. Only a few other centers either 

commissioned their own surveys at a later time or else made use of secon-

dary survey and questionnaire data. 

One of the centers that created its pricing structure the most 

recently of the centers surveyed did state that, through ASlDlC'swork-

shops and meetings, the industry association (ASIDlC) ,had proven very 

helpful in providing information for use in pricing. Centers surveyed 

o o n 
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in general said that they did th~ir pricing themselves with minimal 

help from other departments or agencies within their own organizations. 

Finally, centers in the survey did not attempt to take into ac-

count in their setting of prices the value of the information they dis-

seminated. Most center representatives, while recognizing the validity 

of such an approach, stated that pricing on the basis of the value of 

the information could not be done or that it was not feasible. 

The second stage of SOl pricing'was marked by are-evaluation 

of the prices in the light of additional information and an increased 

awareness of costs: better cost data was becoming available and exper-

ience had been gained in users' reactions to fees. Also, in many cases, 

the first pricing systems were proving disfunctional. For the surveyed 

centers for which figures were available, this phase took place any-

where from a few months to two years after fees were initiated. Many 

price changes took place in the years 1970 and 1971. 

Twelve out of 14 centers surveyed reported having changed their 

prices since they were first introduced. Five of these changes were be-

cause the centers were dissatisfied with the performance of the pricing 

methpd first chosen: centers felt that the schemes were not recovering 
.. 

the costs they were designed to recover. At least two centers in the . 
sample found that a small proportion of users were accounting for far 

more than their share of costs. Other price changes were made to have 

prices more accurately reflect costs of operation. 

Although pricing mechanisms were changed in this second stage, 

prices themselves did not necessarily change. Three of the centers 

surveyed changed the dollar amount of their prices only slightly over 

the time they have been charging. To keep its prices stable, at least 
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one center identified and reduced high cost areas in its operation by 

taking advantage of new technology. Thus operating costs were reduced, 

allowing prices to remain stable despite cost increases in other areas 

such as personnel costs. One center reported during the interview that 

it would like to change its pricing method but feels it cannot; it feels 

locked by user expectations into the way it does its pricing and the 

amount it charges currently. 

On the other hand, at least four of the surveyed centers re-

ported more marked changes in price. Two of these centers were affi1-

iated with data base producers, had data bases of increasing popularity 

and a nationwide market, and increased their prices steadily upward. At 

one of these centers, prices have gone from $25 to $100 to $120 to $150 

per profile since 1971. Similarly, at the other center prices went 

from $84 to $100 to $175 to $350 per profile in the same time period. 

In summary, a cost recovery pricing objective has been stated 

by a majority of centers in the Charging Center Survey--with the more 

readily identifiable operating costs most commonly scheduled for re-

covery. Survey data show a variety of pricing methods used by SDI cen-

• ters to achieve this objective as the industry has developed. Prices 

first set by surveyed centers were apparently formulated using various 

pricing ru1es-of-thumb--ini tially, imi tati ve pricing and more recently, 

more cost-oriented techniques, It is not clear from the data if other 

rule-of-thumb pricing techniques (such as cost-plus, markup, or target 

pricing) were used by the centers surveyed. No mention was made among 

the centers surveyed of the use of marginal pricing techniques. One 

center, however, did produce a break-even analysis that reportedly was 

(, ti~ 0'· O' ? ~, .> 
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used in that center's pricing of SOl service from the Chemical Abstracts 

Condensates file [66]. 

The next section presents different fee structures found in the 

survey data. 

12.4 Surveyed Centers' SOl Fee Structures. 

This section presents Charging Center Survey findings on the 

structure of fees charged for SOl service: entry fees, service fees, 

and discourits. 

There are many features of SOl service for which fees are levied. 

These include charges for entry into the search system, charges for mod

ifying search request formulations ( profiles ) once they have been en

tered into the system, charges for 'each data base chosen for searching, 

and finally, charges that vary with the complexity cif the search, the 

frequency of the search, the format of the search results, and charges 

for special or optional services. 

12.4.1 Entry Fees. 

Among the centers surveyed, three centers charge some form of 

entry or start-up fee. One center charges $40 to join the system; two 

other centers charge a start-up fee ($50 and $100 , respectively) for each 

profile added to the system. The charging of these fees is the excep

tion, rather than the rule. 

" 
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12.4.2 Service Fees. 

The fee structures for'provision of current awareness service 

itself take a variety of forms: basic fee per database searched, var~ 

able fee per data base searched, fee per citation retrieved, fixed fee 

for unlimited service, etc. In most instances, the basic reference unit 

for the price is the "user profile". 

The most common form of fee structure among the centers surveyed 

is a flat dollar amount charged per profile per data base that the pro

file is run against. (9 of the 18 centers responding.) For example, 

one year of current awareness service (24 notifications) from Nuclear 

Science Abstracts is offered for $120 per profile. 

This scheme, along with unlimited service for a flat fee (dis

cussed below), was among the first fee structures used by SOl. centers 

surveyed. Currently, the largest center in the country, an academic 

center serving users in a variety of academic, industrial, and govern

mental settings, uses this structure--charging a fixed fee per profile 

per issue searched. The center is heavily subsidized, however, and 

charges fees only to the relatively small percentage of· "outside" users 

it serves. The fee system is used by all academically affiliated centers 

in the sample as well as by centers in every other organizational setting. 

The fee varies from data base to data base but does not vary 

with the complexity of the search query. Simple profiles and complex 

profiles are charged the same. The amount of the charge usually re

flects the cost of the data base (purchase or lease plus royalties), the 

frequency with which the data base is processed (computer processing 

costs), the costs of printing and mailing the SOl notifications, and a 

o 0 
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factor for staff time spent in profile creation and upkeep. This scheme 

has the advantage of being easy to calculate and administer. In most 

centers, the amount is paid on an annual basis (analogous to journal 

subscriptions); in others, charges accrue on a per-issue basis with 

billing done quarterly or monthly. 

Among the centers surveyed the next most frequently used method 

to structure prices is to set the price based on the size and complexity 

of the search query, i.e., on the number of search terms which make up 

the profile and on the number of citations or "hits" retrieved (four 

centers). For example, a fee is charged for a basic profile that would 

consist of up to 25 terms and would retrieve up to 50 hits. If this 

limit were exceeded, i.e., if more than 25 terms were used in creating 

the profile and/or if more than 50 hits were retrieved per run, then an 

additional fee is charged. Centers reported that this can take the form of 

a fee for supplemental units (e. g., 1 to 10 additional search terms for 

$75) or a flat fee per additional unit (e.g., 5¢ per search term above 

the limit for every tape searched using that profile). These fees also 

vary with the data base being used--reflecting the different data base 

acquisition costs, computer processing costs, etc. as described in the 

previous section. 

This is the price structure method used by one of the few SOl 

centers that has achieved self-sustaining status. It has an accounting 

program to keep track of search terms used and output generated for each 

profile. The center,. part of a not-for-profit organization, originally 

had charged a flat fee per profile per data base with no limit to the 

number of terms a user could put in a profile, but it changed its pricing 

.' 
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procedures to a form based on size and complexity of the profile when an 

evaluation after several months of charging revealed that 10 percent of the 

users:accounted for IOOre than 40 percent of the center's search costs [88, p. 266]. 

Cost control is much better with this structure, but the addi-

tional calculations and monitoring necessary have deterred at least 

three centers in the sample from using it so far. One academic center 

does not want to charge for number of search terms used because it does 

not want to inhibit users in their creation of their profiles. It could 

be expected, however, that more centers will use this method as pressures 

for more accurate cost control and recovery increase. 

Not all schemes are based on a fee per data ~ase. In the sam

ple, one large center in private industry and one government affiliated 

center charge a set fee per citation retrieved and sent to the users. 

The industrial center offers service from several data bases but the fee 

is the same for service from ~ny of them (in 1974 thls fee was l8¢ per 

citation). This system would require a fine knowledge of costs and de-

mands to be successful. The system'is feasible for this center because 

they serve only corporate employees and detailed cost and usage data is 

available to center management every month and has been for several 

years. One center chose specifically not to use this approach because 

center representatives felt that charging only for hits is not in accu-

rate reflection of value. The quality of an information service is in 

many cases not proportionate to the number of references provided or to 

any other similar quantitative indicators. There are areas (e.g., pro-

posals being made for research in new areas or patent searching) where 

null search results are extremely desirable (e.g., it could mean their 

£: 6 () (1 0 
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research is unique). Thus the opinion was expressed that if the charge 

is based on the number of hits, a valuable service is being provided but 

is not being paid for by those who are benefiting from it--it costs in

stead are being borne by other users. 

One commercial center's charge structure is unique in the sample-

fees are calculated on the basis of the characteristics as well as the 

quantity of the search terms which make up the profile. Terms, authors, 

journals, organization names, etc. that occur more frequently in'the data 

base are more expensive to have included in one's profile than those that 

occur less often because they cost more to search. A subscription to the 

service from this center costs a minimum of $115 per year and this fee 

is applicable toward the sum cost of various terms, authors' names, etc. 

chosen to make up the profile. Additional search elements above the 

$115 worth are available for an extra charge. The cost of searching for 

words in titles that are not on the high-frequency word list is $5 per 

single term and $10 per specific phrase. But, for example, to include 

the word "information" (a high frequency word) in' his profile would cost 

the user $47; "retrieval" costs $9. The cost to learn where a particular 

book is being cited is $4 for each title unless the book is on the high 

. frequency list. For example, Siegel's Nonparametric Statistics for the 

Behavioral Sciences is on the high frequency list and costs $24 to have 

included in one's search profile. 

A fifth scheme, a flat fee per year with no limit on service,has 

been tried by several centers in the survey, particularly by the NASA

sponsored centers. At an early stage in the development of its pricing 

policies, one such center ()ffered unlimited service for $2000 per year. 
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The system became overworked and when the center changed their policy to 

one of fees based on profiles, it lost 10 percent of its users and 80 

percent of its. workload. Currently, the Institute of Paper Chemistry 

(IPC) is offering a version of unlimited service for a flat fee with 

what they call their "packa~e rate": For $750 (IPC members and academic 

users) or $1200 (non-members and allied industry), one can have an "un-

specified" number of profiles or searches per year delivered to one ad-

dress. "Unspecified" is defined as "essentially no limitations wi thin 

reason" [IPC, Supplement to the Abstract Bulletin, January 1975.1 

A combination of fee structures is ~sed by several centers. The 

IPC, in addition to its package rates, offers current awareness service 

on a flat fee per profile per data base arrangement. One center surveyed 

charges a flat fee per data base to retail customers (individuals, com-

panies, etc. for whom profiles are created and searches ruh) and charges 

fees based on an algorithm which is derived from the number of terms in 

the profile and the number of citations retrieved to, wholesale users 

(these wholesale users are other SOl centers who have already created 

the profiles and are submitting them to this center only to be processed 

by the computer) .. 

One final pricing practice should be mentioned. One center in 

the survey that serves primarily industrial users "gives" its current 

awareness services away to clients who purchase retrospective searches 

from the center. 1 For example, along with a retrospective search ona 

particular topic costing "X" amount of money comes twelve months of SOl 

!. Actually, a portion of the cost of this SOl service is included in 
the restrospective search fees. 
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service on that same topic. 

12.4.3 Additional Service Fees. 

Profiles may have to be modified several times before they re

flect the user's interest. Only one center in the sample charges a fee 

for such profile modification. The majority of center~ share with the 

Illinois Institute of Technology Research Institute (IITRI) the opinion 

that such a charge for revisions might stifle legitimate reasons for 

change and degrade profile performance [ 88, p. 267]. . Most centers sur

veyed allow profile revision on demand. 

Centers offer a variety of formats in which search results are 

available. A standard citation may include author(s), title, source, 

date of publication, language, abstract, etc. depending on the data base. 

Which of these elements appear on the citation received"by the user de

pends on the center. Most centers provide fairly full citations--in ad

dition, at least three of the centers surveyed provide call number or 

document availability information ~f a local nature. Some elements are 

available for an extra charge, e.g., one center makes abstracts available 

- for an additional charge of 10¢ per abstract for those data bases which 

have abstracts. 

Most centers provide their notifications to users on paper (either 

8-1/2" X 11" or 11" X 14") or on cards. For an additional fee, centers 

offer search results on different media: different sizes of paper, card

stock (e.g., one center charges 2¢ per card for printout on 4" X 6" 

card stock), microfiche, or magnetic tape (use of the latter is restrict

ed by data base suppliers). 

, 
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Finally .. there may be fees for special services, e.g., screen-

ing the output to remove irrelevant material before mailing it to the 

user, binding the output into a report-like format, etc. These extra 

services are especially prevalent in government affiliated centers 

serving primarily industrial users. 

12.4.4 SOl Discounts. 

Ten of the 14 centers surveyed offer discounts to their users. 

Three types are most prevalent: discounts for volume purchases, prepay-

ment discounts, and discounts for profiles coded elsewhere and submitted 

to the centers for processing only. 
. . 2 

Volume discounts, offered by eight 

centers for bulk purchases of profiles, vary from center to center but 

generally range from 6 to over 17 percent on purchases of increments of 

5, 10, 20, or 50 profiles. Prepayment discounts range from 2 to '15 per-

2 cent (depending on the amount placed on deposit) and are given by three 

centers to users who will pay certain amounts of the fees in advance 

(e.g., one year in advance) or who will maintain a deposit account of 

some specified amount. Five2 centers offer discounts if the profiling is 

done at the user's organization and submitted to the.center for process-

ing. Notifications are usually mailed in bulk back to the user's organ-

ization. Discounts appear to be common occurrences in the industry, al-

though the percent discounted differs widely. 

The next section of this chapter discusses survey data and pat-

terns of seller interdependence. 

2. These do not total to t,en because some centers offer more than one 
type of discount. 

S 6 
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12.5 Surveyed Center Interdependence. 

This section relates survey findings to a specific market con

duct element--policies that result from competing with and reaction to 

other sellers in the market. Using the components of the model, the 

relatively high degree of concentration and, until recently, the high 

barriers to the entry of new firms suggest that at least a moderate 

degree of mutual interdependence among SDI centers could be expected. 

Survey data do seem to indicate that opportunities for inter

seller coordination among centers are indeed present in the SDI indus

try: 

1. For example, a few centers interviewed have had as their 

policy not to market in cities--or sometimes even states-

where another center is located. [Interviews with center 

representatives.] This situation has been reinforced by 

the patent-license-like agreements that data base suppliers 

c~e~te--each negotiated separately with each center [3, p. ~ 

and, in at least one case, restricting the geographic usage 

of the data bases by the center. Some suppliers grant ex

clusive marketing rights--there is a wide range of pricing 

and use restrictions which are applied to the various centers 

by the individual data base suppliers (exclusive of govern

ment suppliers). [3, p. 7]. For example, a data base pro

ducer restricted one industry~based surveyed center's usage 

of its tapes to serve only corporate personnel in the United 

States. The center cannot serve its overseas employees from 

the tapes. 
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2. Also, survey interviews with cent'er representatives suggest 

leadership early in the history of the industry by the lar-

ger centers and by those centers earliest involved in price 

setting. 

3. The group of cost elements identified by centers and routine-

ly slated for recovery could be considered as constituting 

a uniform accounting system for the industry. 

4. The industry associations are very activ~ in disseminating 

information by providing opportunities. for sellers to meet 

and exchange information and by publishing industry surveys. 

-
To what extent interseller coordination exists among the sur~ 

veyed SDI centers is unclear: There appears, however, to be evidence 

of oligopolistic behavior in at least one segment of the industry.· • 

Tables 12-5 through 12-8 show the frequency distribution, arithmetic 

mean, median, standard deviation, and range for prices of an SDI profile 

at one point in time 3 for four of the most frequently used data bases 

among the centers surveyed. Excluding all European centers and centers 

that serve only in-house users, prices were available for 11 different 

centers. The ranges were as follows: CA Condensates prices ranged 
-/ 

from $155 to $364 per profile with a mean of- $274; Engineering Index 

ranged from $100 to $225 per profile with a mean of $149; Government 

Reports Announcements ranged from $105 to $252 per profile with a mean 

of $159; and ERIC ranged for $40 to $100 per profile with a mean of $73. 

3. The majority of prices were in effect January 1972 and were taken 
from the Williams and Stewart Survey [86] . 

o 0 
" 
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Table 12-5. January 1972 Prices of an SOl Profile on CA Condensates 
Data Base (European Centers and Those that Serve only 
In-house Users, Excluded) 

5 

4 

3 

2 

o 

Number of 
Centers 

The prices (in'dollars) shown are from 10 different SDI 
centers: $155, 200, 208, 250, 250, 286,310, 360, 364, and 
364. 

'--_.1...-_.1...-_'-----1 __ CD _. _ ''-_~ ---.J 
150 200 250 300 350 400 

Price per SDI Profile (dollars) XBL 7 6 11 -8 6 6 3 

Arithmetic Mean = $274.70 
Median = $268 

Range = $364-155 = $209 
Interquartile Range = 360-250=$110 
s ~ $74.50 Mode = bimodal:: $250 and $364 

Source of prices: [86, pp. 22-23]. • 
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Table 12-6. January 1972 Prices for SDI Custom Service from Engineering 
Index Data Base (Excluding European Centers) 

The prices shown (in dollars) are from 11 different centers: 
$100,120, 120, 126, 126, 144, 150, 150, 180, 200, and 225. 

5 

4 

3 

2 

Number of 
Centers 

o 75 100 125 150 175 200 225 250 

Price per SDI Profile (dollars) XBL 75 11 -8 6 6 2 

Arithmetic Mean = $149.20 
Median = $144 
Mode = $120,$126, $150 

Source of prices: [86, p. 26J.
o 

L 6 

Range = $100-225 ::: $125 
Interquartile range = 150-126 = $24 
s ~ $28.37 

n o· •. :.-Jf 
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Table 12-7. January 1972 Prices for an SOl Profile from the Government 
Reports Announcements (NTlS/GRA) Data Base (Ex1uding 
European Centers) 

5 

4 

3 

2 

Number of 
Centers 

60 

The prices (in dollars) shown are from 7 different SOl 
centers: $105.60, 120, 125, 126, 180, 208, and 252. 

~._DJ_D---I 
100150 200 250·· 300 

Price per SDI Profile (dollars) XBL 7511-8661 

Arithmetic Mean = $159.51 
Median = $126 

Range = $252-105.60 = $146.40 
lnterquartile range = 180-125 =$55 
s ~ $54.90 

Source of prices: [86, p. 29J. 
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Table 12-8. January 1972 Prices for an SOl Profile from the ERIC Data 
Base (Excluding European Centers) 

The prices shown (in dollars) are from 5 centers: 
$60,75, 80, 80, and 100. 

5 

4 

2' 

Number of 
Centers 

o 25 50 75 

I 
100 125 150 175 200 225 250 

Price per SDI Profile (dollars) 
XBL 1511-8660 

Arithmetic Mean = $79 
Median = $80 
Mode = $80 

Source of prices: [86, p. 27J. 

?: 0 h 
f.;\o'" 

Range =$60-100= $40 
Interquartile range = 80-60 = $ 20 
s ~ $14.30 

e.~ 
~}< n 0: 0 
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Although the price dispersion is considerable, this fact, of 

itself, does not preclude oligopolistic behavior on the part of SOl 

centers. The price dispersion could be attributed to the different qual

i ties of the profi les. As noted in Section 5.2.1, one center's profi Ie 

on a given data base can be very d~fferent from another center's profile 

on the same data base. These different qualities can be represented by 

different prices and yet be in an oligopolistic setting. 

An indication that oligopolistic behavior does exist in at least 

one segment of the industry is seen in price clustering patterns observed 

in the survey data. Using available Charging Center Survey data, the 

user populations of the centers offering SOl service from the CA Conden

sates file were superimposed on a map. In areas where there were heavy 

user concentrations (t_e., where several centers' users overlapped), the 

centers' prices were similar and somewhat higher than surrounding areas. 

Figure 12-1 sketches this relationship. The fact thai the prices tend 

to be higher in areas of denser user population than in the surrounding 

areas can be taken as an Indication of oligopolistic behavior in that the 

usual pattern of price clustering in a normal (coinp'etttive) setting as 

identified by Jung [37] is for prices in the congested (i.e., populated, 

urban) areas to be lower than prices in the surrounding areas due to 

pressures of competition. Further analysis is nece.ssary, but this pat

tern suggests that there is less price dispersion and more interseller 

coordination among centers who are directly competing for the same user 

popUlations. 
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Figure 12-1 : 
Overlap of User Populations and Prices 'of Surveyed SOl Centers 

Offering the CA Condensates Data Base 

$ 520 

: .. 

~$~'O 
,..::.;.:1; ;':; .~] $ 364 
::':'.: :':';':':":'," 
::::::::::. 

~$360 
XBL 7511-8651 
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12.6 Surveyed Center Price Discrimination. 

As discussed in Chapter 11, price discrimination is a pricing 

technique that takes various forms depending on the basis of the dis

crimination: the customer, the product version, the place, or the time. 

It is not clear from the survey data to what extent the SDI industry 

uses this pricing technique. There are a variety of pricing schedules 

used and pricing concessions made among the surveyed centers but because 

the corresponding costs of the products and services were not available 

to the study it was not possible to determine if the differences in 

prices were proportional to actual cost differences. 

Reflecting their original mandate to serve particular user pop

ulations, distinctions are made between "outsiders" and "insiders" by 

14 of the 18 surveyed centers. At the time of the survey, the academic

based SDI centers in the survey provided service free to their own insti

tution's students and faculty. These centers did charge industry, govern

ment,and other academic and nonprofit organizations--charging generally 

. higher prices to users in the profit-making sectors than to users in 

government and other academic sectors with the rationale that users in 

business and industry can afford to pay more. Users in the government 

sector were charged the lowest fee (generally the same as nonprofit users) 

because of the requirement that government agencies be charged the lowest 

fee offered. Two government centers charge more for service to foreign 

users--part of the price difference is for increased postage and handling 

costs but part is also because the centers felt their mandate was to 

serve their own users. If there are not actual cost differences involved 

in serving these groups, then this practice could be seen as a form of 
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price discrimination. 

The practice of offering new users special introductory prices 

could be considered as a form of group price discrimination. Ten of the 

14 centers surveyed indicated that at one time or another they have of-

fered new users special features: introductory prices, free retrospec"': 

tive searches, three free retrievals of articles in the first month of 

service, and a variety of forms of free trial subscriptions for the cur-

rent awareness services. Free trials were the most commonly offered by 

centers (nine centers)- but were not entirely satisfactory--centers re-

,- ported that users took the free trial as long as it was offered and then 

dropped the service. 

In summary, opportunity for price discrimination exists in the 
, -, 

SDI industry (the market is segmentable, opportunities for arbitrage are 

fairly limited) and there is some evidence of the use of this pricing 

technique among the surveyed centers. There are instances of customer-
I 

based price discrimination but no instances could be found in the centers 

surveyed of pTl.cing that di,scriminates on the basis of product version, 

time, or plate. The information retrieved by the centers is not priced 

relative to its value, and versions of SDI notifications evidently are 

not priced out of proportion to the supply costs. -One center stated 

that it did not charge different prices to different Classes of users 

because its costs to serve these groups remained the same, regardless 

of the user's affiliation. Finally, the government centers in the sam-

pIe have a minimum of different classes of charges for current awareness 

services--one government center representative said his center was not 

set up to handle a variety of charges. 

o 0 o o 0 
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12.7 Summary: Evaluation of the Model. 

The market structure created by using the industrial organiza-

tion model components applied to data from surveys and the literature 

suggested that, if the model fit, the SOl industry could have an oligop-

'olistic approach to pricing, i.e., a rule-of-thumb method of price cal-

culation and at least a moderate degree of mutual interdependence among 

centers. 

A mixed pattern of pricing conduct emerged from the survey data. 

Surveyed SOl pricing did suggest use of at least two types of rule-of-

thumb pricing (cost-based and imitative) plus opportunities for and some 

evidence of center interdependence. However, evidence is not conclusive 

that the model ·applies. Because of the lack of unique links between 

elements of market structure and specific pricing practices, the model 

cannot be said to have "predicted" the pricing conduct of the SOl indus-

• 
try. In that sense, the model as modified for this study has failed. 

It is suggested, however, that the model does appear to be more 

applicable to at least one segment of the SOl industry as identified for 

this study. Oligopolistic behavior was noted among those centers sur-

veyed which offered services from the same data bases to the same pool 

of users--specifically, among those centers serving users in chemical-

and pharmaceutical-related businesses from the chemistry-oriented data 

bases. 

Other segments of the SOl industry may have di~ferent motiva-

tion due to the nature of their particular markets. This, however, is 

a rapidly evolving situation because SOl centers are in a period of 
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transition. Consequently, despite the apparent differences between 

conventional industries and this one, it is not unreasonable to see SDI 

centers come increasingly to resemble conventional firms: 

1. subsidy is not likely to continue for centers, 

2. pressure on centers to meet their costs with efficiency and 

equity is likely to continue, and 

3. it is anticipated that for-profit firms will be attracted 

to enter the industry. 

Use of the model may prove more appropriate with the passage of time. 

J o • V' o 0 
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Chapter 13 

SUMMARY AND CONCLUSIONS 

This dissertation has attempted to predict the pricing behavior 

of centersbffering computer-assisted selective dissemination of infor-

mation services. Components of a broad descriptive model from indus-

trial organization were adopted as the framework for the study. The 

model's proponents postulate causal links between the market structure 

of an industry and its market behavior. Because pricing conduct is on'e 
, 'I 

facet of an industry's market behavior, it was suggested that the struc-

ture arid basic conditions of the market in which the firms of an indus-

try operate could be used to predict pricing behavior. This proved un-

tenable: although there is a causal relationship between structure and 

conduct, the links between elements of market structure and specific 

pricing practices are not unique. 

Centers that offer current awareness services from machine-

,readable bibliographic data bases were considered in this study as con-

'stituting firms in an industry. A market structure was identi,fied for 

this "industry" utilizing survey data and recent literature and, on the 

basis of this structure, pricing conduct patterns were suggested. The 

surveyed SDI centers appeared to function as a moderate-to-highly con-

centrated oligopolistic industry, operating in regional markets and/or 

with elements of local monopoly power. The industry had had substantial 

barriers to entry, but these were lowering due to changes in technology. 

o 0 
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Information on various user groups revealed market segments with dif

fering potentials for growth and with different price elasticities of 

demand for SOl service. 

On the basis of this structure, oligopolistic pricing conduct 

patterns were suggested. Suggested methods of price calculation in

cluded such rule-of-thumb pricing techniques as cost-plus pricing, tar

get rate of return pricing, and imitative or "going-rate" pricing. 

Generally, prices in oligoplies are formulated and then modified in the 

light of reactions expected by other sellers in the industry. SOl mar

ket structure suggested that centers would display at least a moderate 

degree of such mutual interdependence which may include some form of 

interselle~ coordination such as price leadership, tacit collusion, or 

implici tbargaining. 

This modified descriptive model was evaluated by che~king the 

predictions of the model against obser,ved behavior. A survey of' SOl 

center pricing policies and 'practices was conducted for this study, and 

the pricing conduct patterns suggested by the model were compared with 

those observed in the survey data. 

A mixed pattern of pricing conduct was presented by the survey 

data. There are enough differences between conventional industries and 

the SOl industry (mainly because of the extent of subsidy still present 

in SOl center operations) so that a perfect correspondence could not be 

expected between firm and center pricing. Rule-of-thumb pricing meth

ods were observed in the survey data (specifically, going-rate pricing) 

along with some indication of center interdependence. However, ev

idence is not conclusive that the model applies. 
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The oligopolisitc structure arid conduct identified by the model 

did describe the behavior of at least one segment of the SOl industry 

as identified for this study. The SOl industry appears to be in a peri-

od of market and price instability. On-line information retrieval ser-

vices have appeared as a close substitute for and perhaps a strong com-

petitor to the existing batch-oriented SOl centers. The regional nature 

of many centers in the industry is expected to change as more centers 

begin to market on a nation-wide basis, seeking new sources of financial 

support. Consequently, use of the model may prove more appropriate as 

centers in other segments of the SOl industry increasingly function like 

firms in more conventional industries. 

13 .1 Alternative Approaches. 

There are several ways in which, with hindsight, this study 

could have been approached differently. First, the SOl industry should 

be defined along data base lines; i.e., those centers that offer ser-

vice from the same data bases should be considered as constituting an 

industry. Data bases are subject-oriented and tend to have unique 

clientele. Thus perhaps a center that offers only physics data bases 

should not be considered as being in the same industry as a center that 

offers service from the biological sciences data bases. Also, the in-

dustry definition should be broadened to take into account the multi-

product nature of SOl centers. A center's retrospective searching ser-

vice shoUld be included as well as the on-line services and their im-

pact on information retrieval centers. Such redefinitions may result 

in a different structure being identified for the SOl in"dustry, e. g. , 

£ 0 n o 0 
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monopolistic competition or perhaps imperfect competition rather than 

oligopoly. 

Next, additional cost data should be obtained. Perhaps a cost 

analysis should be undertaken for the industry--handling costs for each 

data base and information service separately and attempting to gather 

other than the traditional acqmnting costs. Time series and cross sec

tional data would be sought, applying inflation factors to make dollar 

amounts comparable. Special care would be taken to include how center 

subsidies are reflected in center costs. Also, because of the variety 

of services ~ffered by centers, the issue of joint costs should be dealt 

with. 

The measure of industry output should be defined carefully; the 

concept of user profile as measure of output did not prove as useful as 

had been expected. Even with a standard definition used in the survey, 

almost every center included different elements in its idea 6f a profile. 

Data should be gathered so as to be able to use the number" of citations 

retrieved and sent to the user as the measure of output. 

Finally, this study has used one particular ,type of model from 

industrial organization. Also, the model used was descriptive in nature. 

Descriptive models do not explicitly suggest optimal decisions .. While 

an understanding of the pricing behavior of a sample of SOl centers may 

be gained from a descriptive model, what is needed are normative guide

lines--how should SOl centers price? Consequently, it is suggested that 

other models from the fields of business and economies be explored in a 

normati ve role for their applicability. The next 'section presents other 

possible approaches to pricing, drawing on the cost material from this 
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study, and lists several other possible sources of models. 

13.2 Alternative Approaches to SOl Pricing--Recommendations for Future 
Research. 

Chapter 8 briefly r,eferred to marginal cost pricing, considered 

by welfare economists to be a pricing strategy that maximizes social 

benefit. Using such a pricing technique for SOl services, the price of 

an SOl profile would be set so as to equal the marginal cost of that 

profile (P = MC). Many SOl centers, however, as noted in Section 10.1.1, 

,,' have total cost recovery as their stated pricing obj ect. This implies 

setting price equal to average cost (P = AC). Marginal cost is some

times incompatible with total cost recovery, as illustrated by Oei Rossi 

in his' excellent technical note [ 25], when MC is less than AC, total 

cost will not be recovered: 

If the cost functions defined for the sample centers in Chapter 

8 are taken as typical (i.e., MC is everywhere less than AC) then SOl 

centers appear to fit the case where MC pricing will not result In cost 

recovery because the revenue yielded by MC pricing will fall short of 

the total costs of the firm if all the centers' users are charged P =MC. 

This situation could be used as an example of the need for con-

tinued subsidy£or.SOI centers (assuming the value of total benefit is 

judged greater than the total cost of production plus the implied sub-

sidy). ['25, p. 5]. Speci fically, Oei Rossi finds' 5ubsidi zation for the 

fixed cost component warranted in certain such situations. [25, pp. 

8, SlJ. 

Where continued subsidization is not possible, however, an al-

ternative pricing strategy could be to apply a vers~on of marginal cost 

~ 0 ~ ? n ~ ~ C 000 
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pricing that uses price elasticity of demand and which results in prices 

which are in proportion to marginal cost. As noted in Section 7-2 the SOl 

center users market can be segmented (e.g., student users versus busi

ness people) ~nd these segments appear to have different price elasti

cities of demand. It may be possible to segment the users into these 

different markets, each having different service requirements (e.g., 

business users requiring confidentiality and rapid response rate) and 

then offer these different markets different services, charging differ

ent prices to each segment--thereby using price discrimination to re

cover costs. Many publicly subsidized or publicly regulated industries 

currently do their pricing based on elasticity of demand: transportation 

services '(e. g., airlines' youth fare), the post office, electrical util

ities. The railroads, in particular, have long practiced value-of

service price discrimination as a means of recouping overhead costs not 

directly traceable to carrying any particular commodity. The Interstate 

Commerce Commission has implicitly accepted this procedure. ['55]. 

Dei Rossi points out that the use of price discrimination in 

publicly funded systems raises many important questions of equity (e.g., 

with declining average cost, total cost recovery implies charging some 

users more than marginal cost; consequently, how should it be,decided 

which users are the ones who will pay only marginal costs?). [25, p. 

30] . 

Baumol and Bradford may offer a theoretical solution to Dei 

Rossi's question and allow an optimal solution under the constraint that 

the enterprise recover its costs, in their article "Optimal Departures 

From Marginal Cost Pricing" [ 8]. They suggest that each price be set 
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so that the percentage deviation from marginal cost is inversely pro-

portionate to the item's price elasticity of demand. Those items with 

elastic demands are priced at levels close to their marginal costs; the 

prices of items whose demands are inelastic diverge from their marginal 

costs by relatively wider margins. 

Observing differing elasticities of demand between the two main 

markets for information services (individual users of information ser-
. . 

vices and institutions as users), King [40, p. 72] suggests that prod-

ucts for the individual market should have an elastic demand, whereas 

those for the institutional market should have a more or less inelastic 

demand. In allocating costs OU1d consequently pric.es), more should be 

allocated to the products with ine~astic demand because their market will 

not be so sensitive to price changes. Or, in Baumo1 and Bradford's 

theory, the prices charged to institutions or to individual users with 

more inelastic demand could diverge from their marginal cost by re1ativ~ 

ly wider margins than should the prices charged to individual users or 

to specific classes of individual users with more elastic d.emand. 

More research should be done to learn who purchases current a-

wareness services and their sensitivity to price., SDI service does have 

both an institutional and an 'individual market. "Institutional" in the 

sense that institutions (e. g.; a state college.,system) purchase a number 

of profiles for their employees and/or students, absorbing the cost at 

some level above the ultimate user so that the price of the profile is 

transparent to the ultimate consumer within the institution. As noted 

already, the individual user market is itself segmented with individual 

users exhibiting differing elasticities of demand (e.g., student users 

S 0 (: o 0 
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versus researchers). It is difficult to assess demand for a service 

with accuracy. There are, however, a variety of ways of estimating the 

likely reactions of customers to a price change. The following are sev

eral common approaches to estimating demand elasticity: direct attitude 

survey (e.g., Knetsch's work [41] done for pricing the recreational use 

of land), statistical analysis of the relationship between price and 

quantity (regression analysis, etc.), market tests, and analytic infer-

ence. 

Perhaps a combination of the above pricing techniques could be 

used: institutions wishing to have SDI services for their employees and 

affiliates would pay a base fee--a sort of membership fee to join the 

SDI center--that would be proportional to the fixed cost component of 

the center's operation. This would be a means of recouping center'over

head charges not directly traceable to anyone profile/class of tisers. 

Then the individual profiles themselves would be priced at marginal cost 

or close to marginal cost (or to the variable cost component of the 

center's operation). 

These alternative pricing strategies are suggested as examples 

of the need for accurate and complete cost data and demand information 

to use in making policy decisions. There are drawbacks to these pricing 

strategies .. Primarily, these pricing procedures are not likely to be 

easy to administer. Markets must be identified and segmented and the 

price structure established and maintained. Over a period of time, de

mand elasticies and marginal costs change. The fewer the number of 

prices, the easier any rate system will be to administer or manage. 

Average cost pricing is a strategy that. results in only one price or a 
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few prices connnon to all users being charged .. · It has characterized the 

approach of many public agencies to establishing tolls or user charges 

for highways, airports, airways, bridges, and similar facilities. Ac-

cording to Meyer [55, p. 14] the costs included in the pricing are de-

fined as those of operating and amortizing a facility while output is 

some measure of the use made of that facility. It is a relatively sim

ple pricing scheme to administer. 

Schwuchow [72] recommends something similar: one fee with di-

rect subsidies, if necessary, to certain users groups if deemed socially 

desirable in order to avoid bureaucratic complications and in order not 

to hinder the entrance of private competition into the industry. 

It is suggested that exploring such policy possibilities would 

be a fruitful area for future research. Sources of models to be ex-

plored for their applicability to the pricing of information services 

such as selective dissemination of information include the pricing of 

semipublic goods and other analogous situations such as pricing of the 

recreational use of land; pricing in the transportation industries; 

pricing of computer time and software; pricing of goods and services 

offered by government bureaus; pricing in the medical profession and 

other service professions; pricing in other information disseminating 

agencies such as cable television, radio broadcasting, other segments of 

the communication industry; and pricing of goods and services offered by 

nonprofit organizations. 

o '" I .n , .' o 
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Appendix .1 

Price Formulation in Information Services: An Overview 

This appendix presents an overview of the literature on pricing 

efforts in libraries and information centers and is an indication of the 

range and scope of the work on price formulation that has been done so 

far. In general, literature is very sparse on actual pricing guidelines 

for information services. Penner's 1970 state-of-the-art report [65] on 

the practice of charging users for information services could cite no 

article that actually dealt with the specifics of price formulation. 

He proceeded to examine the literature on library cost accounting and 

found that it had not developed to the extent that it could provide a 

solid basis for setting cost figures on services for use in fee setting. 

He concluded that if centers do cost-account and if they do charge for 

their services, they do not write about it. 

This paucity of information probably can be attributed to the 

fact that until fairly recently most library-like information services 

have traditionally been thought of as being provided free to the user. 

Machlup [47] and Campbell [16~ p. 122] point out, however, that this at-

titude is a social phenomenon. Machlup [47] equates information with 

knowledge and 'compares libraries with those services rendered and 

charged for by lawyers, medical doctors, accountants, auditors, engi-

neers, and architects. According to Campbell: "Advice and useful in-

formation in some sectors of our environment are unpriced ... [library 
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service and education]. For some information we pay, for some we do 

not, and the difference is not based upon the values involved but upon 

dogmas, conventions, and attitudes in our society." [16, p. 122]. 

There has been increased interest in information as a subject 

for consideration by the field of economics. The pioneering work on the 

economics of. iriformation is Fritz Machlup'~ The Production and Distri

bution of Knowledge in the United States [47],published in 1962. Others 

have followed Machlup's lead and more exploratory work has been done. 

Noted economist Jacob Marschak" maintains that there is nothin"g that 

sets information outside the bounds of activities to which the most rig

orous econometric analyses can be applied. [SO]. Michael Buckland has 

sketched the beginnings of a "theory of the library" analogous to the 

economists' "theory of the firm" in an effort to provide a basis for 

better understanding the economics of information [14]. Mancur Olson 

offers a welfare economics approach as being applicable to the question 

of what principles should be used ih determining when library services 

should be priced [59]. 

Finally, increasing amounts of literature. on pricing activities 

in libraries and information centers have appeared in recent years as 

government money has been diverted away from information services and as 

general economic conditions have affected all forms of library services. 

This appendix, through an overview of the literature, presents a picture 

of pricing activity in a variety of settings: traditional library ser

vices, medical information services, government information agencies, 

information services abroad, and current awareness services. 
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A1.1 Free versus Fee. 

Recent literature takes up the issue of whether users of library 

or inforination services should be charged fees. De Gennaro's articles 

[23][24] present both sides of the question very well as doesSchwuchow 
I 

[72]. Blake and Perlmutter's article [11] present the anti-fee side of 

the issue; recent articles by representatives of the Information Indus-

try Association present the views of those in favor of allowing informa~ 

tion to be treated as a product in the market place. [26],[29],[81]. 

Hoshovsky [34] and Olson [59] point up the problems present, however, in 

attempting to have the information supply regulated in the traditional 

commodity market. In a different vein, Dei Rossi's recent technical note 

[25] examines the cost-benefit implications of alternative pricing and 

capacity investment decisions for automated information retrieval sys-

terns. The paper examines the "public good" attributes of such systems 

and concludes that such systems can be viewed as semipublic goods since 

the information stored has the characteristics of a public good while 

access to the information has the characteristics of a private good. 

[25, p. 1]. 

This study does not propose to take a stand on the free versus 

fee question. Whatever the ethics of the case, precedent does exist for 

fees for certain information services (e.g., interlibrary loan charges, 

photocopying fee). Pricing efforts are cited in this study as part of 

the search for relevant materials to draw upon for pricing guidelines. 

It is not intended that this chapter's discussion of literature on pric-

ing practices be construed as argument either in favor of or in opposi-

tion to fees being imposed for library and information services. 

(, ( 1 
) n 0 0-. J 
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A1.2 Priting Activity in Traditional Library Services. 

Various techniques have been suggested and sometimes implemented 

for augmenting library finances. Interlibrary loan has traditionally 

had recourse to fees, but no explicit guidelines existed for pricing 

policy formulation until Palmour's [63] excellent study for the Asso-

ciation of Research Libraries. Funded by the National Science Founda

tion, this report surveyed existing methods of financing interlibrary 

loan, listed goals and criteria for a financing policy, examined several 

fee system options, and presented a recommended fee system. Fees for 

photocopying of library materials are also extremely common. De Gennaro 

[23, p. 366] reels that copying fees offer the best precedent for charg

ing users for special services. 

In 1971, Don Swanson [76] put forth the thesis that a basic min

imumof free library service should be available for everyone, but there 

should be no policy or administrative barriers to the provision of ex

traordinary services for a price. He envisioned the provision of such 

"extra services" as "order-by-phone" and "home deli very" of materials 

for a fee. Swanson's suggestion that communication charges be passed on 

to users is being taken up by many agencies offering on-line information 

services. The. charges most commonly passed on to the user include com

puter connect time, database usage charges, and printing charges. 

[ 9], [ 23], [28] . 

Also along the lines envisioned by Swanson, a forprofit refer

ence service industry has blossomed in recent years. The largest and 

best known is the European SVP and its American affiliate FIND. [27]. 
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Although on a smaller scale, several such services have grown up around 

large university collections, such as Information Unlimited in Berkeley, 

California. These firms generally do not maintain their own libraries 

but make use of, existing libraries and other information sources. Their 

main body of users are commercial and industrial firms in need of in-

stant information. [23, p. 366; private communication with a commercial 

reference service]. Such growing concerns charge by the hour, generally, 

for reference questions and per item for bibliographic searching and are 

cited as examples that traditional library-type information can indeed 

be sold in the market place. 

On the public library front, Barbara Tuchman's [79] article in 

the New York Times Book Review suggesting installation of turnstiles in 

the New York Public Library as a way of raising badly needed funds gen-

erated a great deal of discussion. No libraries are known, however, to 

have taken her advice yet although increasing numbers of public libraries 

(and specialized libraries) are offering special services to the business 

community for a fee, e.g., Minneapolis Public Library; World Trade Library in 

San Francisco, and Stanford University's Technical Information Service. 

AI.3 Pricing Acti vi ty in Medical Information Services. 

Medical information services have long been active in price for-

mulation efforts. Cheshier [19] reported that in 1969 th.e Cleveland 

Health Science Library began an "Institutional Membership", a fee-for-

service arrangement to provide library service to other medical agencies. 

Currently, work is underway at the University of Texas Medical Center to 

create mathematical models that will provide insight into how to allo-

o () 0 
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cate center costs to the 26 member institutions. [Diane Cole, talk, 

School of Librarianship, University of California, April 23, 1975]. 

Lutz [45] upheld the concept of paying for informatipn services 

and presented a cost-based fee schedule system for the Oklahoma Regional 

Medical Program. It is not clear, however, if the cost analysis called 
/ 

for in his article had actually been done or if the costs used in his 

formulae were. "hypothetical". 

A1.4 Pricing Activity in Government Information Agencies. 

Many government-sponsored information agencies and information 

analysis centers have been actively seeking pricing guidelines since the 

government requirement that they recover costs through user charges. 

[ 80]. Since 1968 the Department of Defense has encoura'ged its centers 

to charge for services. The DOD policy has been to recover at least 

one-half of the operating budget of a center from service charges. [39]. 

Kertesz and Cape reviewed the status of·informatibn analysis center 

financing in 1973 and concluded that although information centers are 

entitled to recover some of ~heir expenses through user charges, in 

principle they should be supported primarily by the same research funds 

that resulted in the generation of the information materials. [39, P .5-6]. 

Literature in this area is highlighted by Veazie and Connolly's [83] fine 

work on the marketing of information analysis center products and ser-

vices. They also make a plea for a coherent national information anal-

ysis center service charge policy. Evidently such guidelines are now 

being created for information services and products offered by Atomic 

Energy Commission affiliates (now Energy Resource and Development Agency). 
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[Private communication with John Wilson, Science Services Branch, AEC 

Headquarters, 1974]. 

Al.s Information Pricing Activity Abroad. 

Europe has also been active in its concern for pricing guide-

lines. Library World's article, "To Charge or Ncit to Charge", appeared 

in 1967. [78]. The most comprehensive attempt at pricing guidelines, 

however, are the OECD~sponsored studies which were commissioned. to pro-

vide member countries with information center financing recommendations 

[ 20], [61], [72] and cost estimates. [ 60], [84]. These OECD study 

resul ts provide the bas'is for the discussion of costs in Chapter 8. 

A1.6 SDI Pricing Activity. 

Very little published material has addressed the problem of 

pricing policies or. the financial support of SDI centers. That there 

is a recognlzed·need for. pricing guidelines was stated in the ASIDIC 

Proceedings [ 3] of 1971. The closest to suchan ordered consideration 

of center financing are Dei Rossi's report [25], Schwuchow' s article 

[72], and theOECD Working ,Group's reports he referenced. [20], [61]. 
: .. 

Schwuchow presented the advantages and disadvantages of public finan-

cing of mechanized information centers; listed al:ternati ve financing 

approaches, and, drawing upon the concept of information as a public 

good, argued that the nature and benefits of information systems are 

such that partial public support is needed. He felt, however, that pri-

vate enterprise could be expected to enter into the market and operate 

o 0 
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centers on a profit-making basis. Sehwuchow advocated a simple fee 

structure with user groups subsidized, if necessary, rather than a scale 

of fees with different classes of users paying different amounts. 

The report published in 1974 by Williams on cost and charge 

bases of information dissemination centers I87] is a tabulation of 

seven centers' responses in a panel discussion on ,the topic and does not 

specifically provide pricing guidelines per se. The cost data and fig-

ures provided, however, are extremely useful as such material is diffi

cult to obtain. 

A variety of reports on individual SOl systems are scattered 

throughout the literature and occasional mention is made in these of 

pricing objectives, policies, or practices. Some of these systems that 

do mention pricing includes the following: the Royal Institute of Tech

nologyLibrary, Stockholm [77]; the National Technological Library of 

Denmark [33]; the University'of Alberta [32]; AMES Laboratory of Iowa 

State Uni versi ty [ 37]; Southhampton Uni versi ty [64J; United Kingdom 

Chemical Information Service (UKCIS) [38]; and the University of 

Saskatchewan [ 15]. Other efforts specifically on pricing include the 

following: Marilyn Brown of Dow prepared a paper for presentation at 

an ASIDIC meeting that discussed the impact of fee increases that had 

been made at Dow and what was planned to counteract the loss of users. 

[13]. Paul Peters at a similar meeting presented a break-even analysis 

generated for use by the University of Pittsburgh in the setting of 

their fees for service from Chemical Abstracts Condensates. [66]. 
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Some actual prices are also given in the W~lliams and Stewart 

ASIDIC-sponsored Survey [86] but no policy statements are included. 

Earlier surveys,e.g., Connor [21], supply little financing or price for

mulation information. Neither'do the recent surveys completed by the 

New England Board of Higher Education [57] and the National Bureau of 

Standards [49], although the latter does include fee schedules where 

available for the six centers surveyed. 

o 
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SOl CENTER SURVEY 

Questionnaire I 

Serial No. ( __ ) 

1·2 

3/1 
1.0. No. ( ____ ) 

4·7 

These first questions ar~ to learn more about. the organizational structure in which your information center operates and about the 
services it offers. . 

1. What is the nature Of the organization your information center is a part of? (CIRCl.E TIlE APPROPRIATE NUMBER Pl.EASE) 

governmental 

indu,strial 

academic 

nOll-profit organization or profcssion~l society 

other (PI.EASE EXPLAIN) 

2. What was the original ohjective in the forming of the information center? For example, was there a subject specialty or mission 

2 

3 

4 

5 

for the center such anhe providing of engineering SOl (0 the southwestern states. (PI.EASE BRIEFL Y DESCRIBE THE 9/ 
OBJECTIVE.) 

3a. Often informatio'n centers offer a wide variety of services. The following is a list of several possible services offered by centers. 
(FOR EACH SERVICE USTED, CIRCLE TilE "}" IF YOU OFFER IT OR "2" IF YOU DO NOT) 

A. 
B. 

C 

O. 

E. 

F. 

collect data in specific field(s)· 

index the data 

abstract the' da ta 

answer technical questions 

compile bibliographies and literature searches 

create machine-readable data bases . 

G. provide on-line information retrieval services 

H. provide current ,awareness services from tape data bases 

I. provide retrospective searches from tape data bases 

J. synthesize data and publish as reports 

K. 

L. 

provide general library services 

other (PLEASE LIST) 

-(. o o ,. 

Yes 
\ 

\' 

\' 

No 

2 

2 

2 

2 

10/ 

2 15/ 

21/ 

8/ 
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2 

b. Looking back over the list of services for which you checked "Yes" in 3a, what is the letter of the service which you consider 
the primary service offered by your center? 

The primary service . ----22-231 

The next m,ost important service? 

The third most important? 

----24-251 

---_26-271 

4. At what date dld.your .current awareness service from machine-readable data bases become o.pcrational on a routine basis? 

Alo ____ year __ _ 

5. Which machine-readable data· bases do you offer SOl services from? (CIRCLE ALL THAT APPLY) 

BA 

BIORI 

CA Even 

CA Odd. 

CAIN 

COMPENDEX 

CT 

321 

361 

411 

MARCil 

MEDLARS 

METADEX 

NASA 

NSA 

PA 

POST 

SCI 

SPIN 

SSC/ 

WAA. 

28·311 

451 

491 

531 

ERIC CIJE 

ERIC RIE 

FSTA 

GEO-REF 

GRA. 

INSPEC. 

WTA. 1 561 

441 (PLEASE LIST ANY OTHERS THAT YOU PROVIDE SERVICE FROM) 

(--) 
1 - 2 

3/2 

The ASIDIC Survey of IIIj()rmatioll Center Services (June 1972) defines a profile as a logically associated group of terms represent
ing a user's topic of interest. It is the user input that is screened again~t a dara base in conduc.ting a search. 

Custom profile: onc that is individually tailored to represent a user's question or topic of interest· 

Standard pro/iie: one that covers a wider topic of interest and is not tailor-made [0 any on.~ indi~idual. All users receive 
copies of the same ou tpu t. 

Our concern is with the number of profiles processed on-site against one or more m~chine-readable; publicly-available (c.g., 
Chemical Abstracts Condensates, ERIC, COMPENDEX) data bases, regardless of the frequency of issue of the data base. 

6. How many custom prOfiles and standard profiles do you estimate you have in your SDI service as' of June 1974? 

Custom profiles 

Standard profiles, if applicable 

Other types of profiles, if applicable 

4 - 8/ 

9 - 13/ 

14· 18/ 

Total number of profiles 
19 - 231 
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7. What would you estimate is the average number of terms which make up a profile? 

terms per custom profile 
24·26/ 

terms per standard profile, if applicable 
27·29/ 

terms per other type of profile, if appli~able . ----30·32/ 

8a. Have you calculated an average cost per custom profile'per user? 

YES 3Y 

NO (SKIP TO Vi 

IF YES, What is the average cost per profile per user? 

Average cost 

b. IF NO, Would you estimate the average cost per profile per user? 

Estimate 

c. Which" of the following costs are included in this average cost figure? (CIRCLE ALI_ THA T APPL n 

data base purchase or lease 

profile formulation/upkeep time 

computer time 

distribution/mailing of notifications 

overhead 

other (PLEASE LIST) 

9. Again using definitions from the 1972 ASlDlC Survey, output from one SDI profile is often circulated to many individual 
users, and also, a user may receive output from several profiles on various subjects. 

Considering a user ~s an individual who is the ,.recipient of the current awareness notifications.-whether or not his name 
appears on' the custom-made profile-how many users would you estimate you have as of June 1974? 

Users. 

lOa. Are you now or do you plan in the next 6 months to expand your current awareness service capabilities? 

YES 

NO (SKIP TO c) 

o a 

$_--
34 - 381 

$_--
39 - 43/ 

44/ 

49/ 

50·51/ 

52 - 53/ 

53·57/ 

58/ 

2 
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b. IF YES: In whi~h of the following ways are you expanding your service capabilities? (FOR EACH EXPANSION, CIRCLE 
THE "I "IF PLANNED; 1HE "2"IF NOT) 

produce own data bases 

offer SOl from more data bases 

offer document delivery service 

operate own computer faCility or acquire o":,~ computer 

make own software (computer programs) available to 
other centers. ' 

other (PLEASE EXPLAIN) 

(SKIP TO II) 

c. IF NO: Why is expansion not planned? 
(FOR EACH REASON, CIRCLE THE "1"11' YES OR TilE "2" IF NO) 

no need-service level is satisfactory 

no interest in expansion at the admjnistrat~ve I"eve! 

funds not available . 

other (PLEASE EXPLAIN) 

II.a. To help me update my' survey: lIave you learned of any agencies which have just begun to or are planning to offer 
current awareness services with the year? 

YES 

NO (SKIP TO 12) 

b. IF YES: Please list their names and locations: 

c. Where did you first hear about. these new centers? 
(CIRCLE THE ONE BEST ANSWER) . 

journal article . 

personal communic;ation from someone at new center 

personal communication from someone ~Ise (not ~t the new center) 

association newsletter or bulletin 

other (PLEASE EXPLAIN) 

YES 

591 

2 

2 

2 

2 

2 641 

NO 

2 651 

2 

2 

2 681 

691 

2 

701 

2 

4 

5 
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12a. Along the same lines as question 11: 
PLEASE LIST THE NAMES AND LOCA TlONS OF ANY CENTERS WHICH /fA VE CEASED TO OFFER SDI 
SERVICES WITHIN THE PAST TWO YEARS THAT YOU MAY HAVE HEARD OF. 

b. Where did you first hear of the change(s) in service? 
(CIRCLE THE ONE BEST ANSWER) 

journal article . 

personal communication from someone at the center .in question 

personal commun.ication from someone else, 

association newsletter or bulletin 

other (PLEASE EXPLAIN) 

2 

4 

(--) 
Now we would like to fit the users of your SOl services into the picture. 

1·2 

3/3 

13. What is your estimate of the number of potential users for your services? That is, the number "of people who arc not presently 
using your service but who would be interested in it and are able to pay the fees. "" 

potential users 
4·81 

14. What percentage of your present users are charged for your SDI service? For example, if all your users are expected to pay 
for SOl this would be iOO%. 

% expected to pay for SOl 
9 ·111 

CONSIDERINGNOW JOST THOSE USERS WHO ARE EXPECTED TO PAY FOR SOl SERVICE: 

15. Your paying users may be located in several types of work environments. Using percentages, how would you ciassify their 
organizational affiliations? 

academic 
"·12·141 

government 
·15·171 

private industry 
"18·201 

nonprofit organization or professional society 
21 ·231 

parent organization . 
24·261 

other (PLEASE EXPLAIN) 
27·291 

% 

% 

% 

% 

% 

% 

Users who .pay for current awareness service . TOTAL --,1,-"0,,,-0_% 

30· 321 

o 

711 
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16a. Do you know where the funds come from with which your users purchase your information services? Listed below 
are a number of possible sources of funds. (PLEASE CIRCLE ALL SOURCES THA T APPLY) 

A. government grants 

B. research project funds 

C. user's own pocket 

D. special information fund 

E. fellowships. 

F. user's department funds 

G. user's librar,y's funds 

H. 'do not, know , (SKIP TO 17)' 

I. other (PLEASE FXPLAIN) 

b. Looking back over the list of funding sources you circled as applicable in question, what is'the le((er of the source of 
funds most commpl1ly·used. in your opinion? ' 

Most common source of funds 

What is the letter of the next most common source? 

The third most common source? 

17. CONSIDERING NOW THOSE OF YOUR USERS WHO ARE NOTCHARGEO FOR SOl SERVI,CE: 

NOT APPLICABLE-all users are charged for SOl . (SKIP TO 18) 

Your nonpaying users may be located in several types of work environments, Using percentages, how would you 
classify their organizational affiliations? 

academic 

governme~t 

private industry 

nonprofit organ"ization or professional society 

parent organi7;ation 

o'ther (PU,ASE EXPLAIN) 

Users who do not pay for SOl service TOTAL 

33/ 

37/ 

41/ 

42/ 

43/ 

44/ 

% 
45·47/ 

% 
48 - 50/ 

% 
51·53/ 

% 
54·56/ 

% 
57·59/ 

% 
60- 62/ 

_-,-10",0,,-_ % 
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18. Are the percentages reported in questions 15 and 17 based on estimates or on actual user records kept? 

Estimates 

Records. 

19. Users not only may be fpund in a variety of organizational settings but also may be found.in a variety of geographic 
locations. Please indicate on the attached map (page 8) uy means of shaded areas, dots, circles, etc., roughly where 
your users are located. Numbers or percentages representing number of users may be written in on the map, if desired. 

20. Do you have overseas users? 
YES 

NO 

IF YES; Wh'at percen'tage of your total users are your overseas users? 

overseas users 
65·57/ 

21. What do you' think your users would do if your service were not available to them? (CIRr;LE TilE ONE BEST ANSWER) 

use on-.line "information retrieval systems . 

turn ~o-tither SOl centers that offer the same services. 

do manual searches themselves 

have some staff member do manual searches for them 

do without. 

other (P!..EASE SPECIFY) 

Please fill in the information below, 

Center Name and Address, 

Name of Person Answering the Questionnaire and His/Her Position at the Center, 

Telephone Numbe" " 

.~. . . . . . . . 
THANK YOU! 

Please return the qu'estionnaire to me, Harriet Zais, Building 50, Room 130, Lawrence Berkeley Laboratory, University of, 
California, Berkeley, California 94720. ' 

f",;,' 
~;( o 

63/ 

2 

64/ 

2 

68/ 

2 

4 

6 
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Name and address of the center: 

Person I n tervic~ed: 

His/Her functioil at the center: 

His/Her role inchc pricing decisions made: 

Qatc and time of the int'erview: 

Location of the interview: 

Comments: 
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SOl CENTER SURVEY 

Questionnaire II 
{Interview Guide} 

n ' •• :r" o o 

Serial No. ( __ ) 
, ·21 
311 

I.D. No. ( .. "'4~--) 
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1. I would like to verify some information: I understand that you offer current awareness services from the following data 
bases. Am I correct? 

BA MARCIl 

BIORI MEDLARS 

CA Even METADEX 

CAOdd NASA 

CAIN NSA 

COMPENDEX PA 

CT POST 

ERIC: CI]E SCI 

ERIC: RIE SPIN 

FSTA SSCI 

GEO-REF WAA 

GRA WTA 

INSPEC 

2_ Do you know o'f any other'centers which offer at least ____ of the same data bases as your center does? 

a. Whieh centers? 

DOW 

3i 

CAN/SOl 

KODAK 

I1TRI 

IBM . 

BIOSIS 

WRISC 

9/ 

,3/ 

'6/ 

YES 

NO . (SKIP TO 3) . 

CIS/UCLA 

KASC 

MIt. 

GIDC 

lSI 

NC/STRC 

LEHIGH 

DU PONT 

Other 

8/ 

2 

'7/ 

2'/ 

25/ 
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3. Do you think SOl services in general differ from center to center? 

YES 

NO 

a. In what ways do SDI services differ' (CIRCLE ALL THAT APPL Y) 

offer different data bases . 

serve different types/classes of users 

charge different amounts . 

have different sponsorship/sources of funding 

.(SKIP TO 4) 

offer different setvices from the same data bases (ASK TOELAHORATE) 

other (SPECIFY) 

4. Considering now those centers with the same data bases as yours: How would you describe your. SDI services as compared. 

with theirs? (PROBES: What services do they offer that you do not? What services do you offerihat they do not') 

a. 

c. 

d. 

e. 

We/They offer: (CIRCLE ALL THAT APPLY) 

citations printed' in "notifications arc fuller. 

formatting of cit"3ttons is easier to read 

delivery time .of .printouts is faster 

more terms per profile allowed 

more retrieved hits allowed 

document deiivery is available 

offer access to' on.li.nc information retrieval systems 

more time spent. with user creating profile 

easier profile update 

volume discounts offered 

less expensive 

other 

We feel the sCrVices/~cnters arc about the same 

Why? 

We have neverthought about it 

Don't know 

We 

o o 

261 

2 

271 

301 

321 

They 

2 331 

2 

2 

2 

2 371 

2 

2 

2 

2 411 

2 

2 441 

451 

461 

471 
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Now to some of the historic 'aspccts of the opcrating of your centcr: As I gathcr from my rcading I:;indthc qucstionnairc I, 
your ccnter started ______ -,-_________________________________ _ 

. I've been reading about your center Ivarious centcrsl but there's much I rcally don't know. 

5. When yout center started out. did you charge for your current awareness services? 

a. 

b. 

c. 

When did you begin to charge? 

~ 
start, charging 

Why did you' 
chargc 

recover costs . 

increase revenue 

! ~or this service? 

obtain better control over operations 

increase visibility of the service/product 

eliminate noo,-serious users of the system 

other (SPECIFY) 

Has this happened? , 

DISCUSS: 

YES 

NO 

(SKIP TO b) 

MO _____ _ YR _____ _ 

(CIRCLE ONE PRIMARY REASON) 

YES 

NO 

COST RECOVERY GO TO d, ALL OTHERS TO 6 
d. You said that cost'recovery was onc of thc reasons for charging for SDI. Would you plcasc look at the list 

of c';st clements and catcgorics on this card and give me somc idea which costs werc specifically includcd 
'in the pricing of the SDI scrvice? (CIRCLE ALL THATAI'PL Y) , 

A. 

B. 

C. 

Costs to create· the data base. e.g., acquisition, indexing. abstracting of documents. etc. 

Data base purchase or lease 

Royalties or licensing fecs , 

D. Cost of tape copying, conversion, reformatting, etc. 

E. 

F. 

Staff time' for the tape conversion, formatting, etc. 

Profile formulation, modification, upkcep 

G. Computer processing 'costs 

H. Verify"edit, and recopy thc scarch results 

I. Distribution/mailing costs 

J. Overhcad 

K. Computer equipmcnt purchase or rental 

L. Administrative costs, c.g., user training, marketing/promotion, staff training, etc. 

M. Systems" development costs 

N. Other c'osts (SPECIFY) 

2 

2 

3 

4 

5 

6. 

2 

I 

,} 

48/ 

49-52/ 

53/ 

54/ 

55/ 

59/ 

• 63/ 

671 
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IF NOT CLEAR FROM THE DISCUSSION: 

6. Who decided upon the actual prices to be charged? [Make arrangements to talk to that person if have not already 

done so. I 
administrator of the agency that funds the center 

administrator of the SOl center . 

person in another agency in the organization 
whichagency? ____________________________________________________________ ___ 

other (SPECIFY). . 

CENTERS WHICH HAVE ALWAYS CHARGED - SKIP TO QUESTION 9 

2 

3 

4 

7. What happened when you began to charge (or charge back) for SOl-did usc increase, decrease, or remain unchanged? 

a. IF USE INCREASED OR DECREASED: 

. By how much? 

b. Why'do you think that happened? 

usc increased 

usc decreased 

usc did not change . (SKIP TO 9) 

do not know . . . (SKIP TO 9) 

oti,er . . (SPECIFY) 

I - looA> 

II - 4ooA> 

41 - 6ooA> 

aboye 60% 

8. What kind of users ~Ieft . I the system when charging began? 1 came mto\ 

undergraduate students 

graduate students 

other (EXPLAIN) 

do not know . 

9. Has the price for your SOl service been changed since the original charge was initiated? 

YES 

NO (SKIP TO b) 

o o t· 
i' o 

2 

3 

4 

5 

2 

3 

4 

Came 

2 

1----) 
1-21 

3/2 

31 

41 

51 

Left 

2 61 

2 

2 

2 91 

101 
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I 

a. IF YES: Could you tell me a little about the changes and the reasons for them. 

b. IF NO: Do you think the price should be modified now? DISCUSS 

10. Is another 'price change being planned now? 

DISCUSS' 

YES 

NO 

11. From my reading and from people I've been talking to it seems there is very little information an administrator can 
draw upon in setting a price. It appears that pricing is really done using the good judgment of the center staff and 
I'm interested in 'finding out if people do pricing any other way. . 

ASISIC 

If you will think back tothe time when the price was being set for SDI service, how did you go about doing it? 
(OR: Where did you go for ideas on pricing?) 

similar centers 

internal department" 

cost study 

cost data 

market survey 

value 

known price 

market bear 

competition allow 

111 

2 
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12. I notice from your questionnaire that you offer a number of services. Were the prices for each determined independently 
from each other or. with the other services in mind? 

Determined independently 

Other services included . 

13. Would you please look at the list on this card and give me some idea of the basis on which you determine charges. 

CIRCLE ALL THAT APPL Y 

A. Number of search terms 

B. Characteristics of search terms (high frequency versus low freq'uency; subject versus author, etc.) 

C. Number of hits generated . 

D. Number of records printed and sent to user 

E. Flat fcc per data base 

F. Flat fee fot'any data base 

G. Other (EXPLAIN) 

14. You mentioned in your questionnaire that the center has student userS. users in industry .. etc. 
Do you charge differe'~t prices to your different classes of users?· < .. 

a. IF YES: who are the different groups' 

students 

research staff 

users located in private enterprise 

other (SPECIFY) 

b. In what ways do' the prices differ? 

c. Why arc different prices charged? 

YES 

NO . (SKIP TO 15) 

15. Is your pricing policy affected by contractual requirements (other than with data base producers) or government 

regulations? 

a. IF YES: How? 

YES 

NO 

o 

. \" . 
. (SKIP TO 16) 

o o 

2 

2 

2 

12/ 

13/ 

17/ 

19/ 

20/ 

21/ 

22/ 

25/ 

26/ 

27/ 
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16. Would subscriptions change if you raised the price of __________________ from S ____ _ 
toS _____ _ 

a. IF YES: How would they change? 

lose subscriptions. 

gain subscriptions 

subscriptions would be unchanged 

don't know 

YES 

NO (SKIP TO 17). 

17. Have 'your pricing poiicies and practices influenced any other SOl centers that you are aware of? 

YES 

NO 

a. IF YES: In what way has your pricing influenced other centers? 

other centers have contacted us for information 

wehave participated in panels and/or talks on pricing 

we ha~c '':V''ittcn articles on pricing 

other (EXPLAIN) 

18. Did your center participate ill the OECD study? 

Now I would like to learn n.~o:c about your users. 

f9. Do you offer o'cw users special features? 

a. IF YES: What kind of features do you offer? 

lower pricps than paid by established customers 

different services (SPECIFY) . 

special concessions (SPECIFY) . 

other (EXPLAIN) 

YES 

NO 

YES 

NO 

(SKIP TO 18)' 

(SKIP TO 20) 

2 

2 

3 

4 

2 

2 

2 

281 

291 

301 

311 

341 

351 

361 

37/ 

401 
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20. To whom do you offer discounts? 

a. On what basis arc these discounts offered? 

21. Have you ever asked your users to plOiCC a value (in dollar amounts or some other measure) on your SDI services? 

a. IF YES, discuss. 

YES 

NO (SKIP '(022) 2 

"22. Do you knm~. if there arc other information or information.related services that your users arc accustomed to paying for? 

a. IF YES: WhiCh services' 

pay 'for cpmputer center services 

YES 

NO (SKIP TO 23) 

pay for useof library facilities (e.g., special reference work is sometimes charged for) 

pay for current awareness services from other centers. 

do'n't know 

other (SPECIFY) 

l (~ ? "'" () f':l • 0 f r, r 1 (1 
'\' 

I 

2 

0 

41/ 

42/ 

43/ 

47/ 
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23. I understand that your center was started with NASA/NSF funds. lOR: Was your center originally funded from 

federal grant~of some sort? I 

a. What percent of funds to support the center still come from that source? 

NSF % __________ _ 
48:50/ 

NASA % _________ _ 

51·53/ 

Other % -----5-4"""5-6-/------
(_._- _._) 

1'2/ 

b. For example, this past year: Would you look at this card and tell me where else did support for the center come from? 

A. 'SDI services '% 
4 ·6/ 

B. Retrospective searches % 
7-9/ 

c~ On-line information retrieval % 
10-12/ 

D. 'State govcrnmc~t % 
13·15/· 

. E. Federal government % 
16·18/ 

F. ·University. % 
19·21/ 

G. Non'.profit organization % 
22·24/ 

H. Parent organization % 
25·27/ 

I. . Other (SPECIFY) % 
28·30/ 

Total financing for the past year 100% 

I notice that is starting to offer. SDI scrv.iccs. 

24. Do you ha~e a Ceding for ho~ much capital would be required for ."SOI center such as yours to become 
operational today? DISCUSS 

Jnvcstmc.~·t required. 

25. Do you have an.estimate of how much money was required for this center to become operational? 

YES 

NO 

a. IF-YES: What is your estimate? 

31·38/ 

2 

Estimate S _______ _ 
40-47/ 

39/ 
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