DEMAND FOR ON-LINE INFORMATION SERVICES

AS A
FUNCTTON OF THE CHARGES

A Report . ‘o

by
A‘. D. J. Flowerdew ’
Jd. J. Thomas.

C. M. E. Wnitehsad

July, 1876

The views expressed in this report are those of the
autnors and do not necessarily reflect the views of
the iConmission oo

: | Cor. e

o


collsvs
Text Box

collsvs
Text Box

collsvs
Text Box

collsvs
Text Box

User
Rectangle

User
Rectangle


1.

(1)

"+ MANAGEMENT SUMVARY

The report consists of three main parts. Part A analyses the
framework in which the relationship between the demand for on- time
information services and its price can be assessed. It also examiﬁes
published material relevant to the problem. Part B describes the A
results obtained from the empiricai work ﬁndertaken through interviews
and postal questionnaires. Part C uses this material to define
demand relationships over time and sets out the conclusions of the

research together with recommendations for further work.

To ana}yse the responsiveness of demand to priée either all other
determining factors must be held constant or the effect of each of
these factofs must be separately assessed; As the first is impossible
in the rapidly changing demand situation, the second had to be
attempted. Thus the actual study is an analysis of the determinants
of demand for on-line information with sepcial reference to the

effect of price.

In setting out the theoretical framevork a number of special
elements in the demand for on-line information were noted.
They include: |
(a) The extent to which on-line information
services provide a diferent product than
that available by other means.
(b) 'The special role played by the budget in
determining the capacity of organisations
to respond to price changes ahd its
differeﬁtial effect on the short and long

term response to price changes.
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(¢) The existence of many poésible price
structures, including price per query,
pricé per minute, two-part tariffs and

| annual subscriptions which affect both
overall responsiveness and that of
particular groﬁps to changes in price.

(d) There are important distinctions between
the price paid to on~line suppliers, the
cost borne by the organisation and the

. ' cost borne by the user which will affect
responsiveness to price changes.

(e) There are possibilities of using mérket
power to produce monopoly situations,
both in the supply of data bases or in
the provision of transmission systems.

(f) 'There is a theoretical case for‘subsidising
information services but goverrment involvement
could reduce the responsiveness of demand.

h, We designed a questionnaire covering each of these special elements,
the effect of price on demand for on-line services and éhe expected

trends in demand growth.

5. Forty-two organisations provided information of whom twenty-two
were interviewed. They include examples of each activity in the
“provision of on-line services, data base suppliers, hosts, nodes,

intermediaties large, small and potential users.
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(iii)

The sample is very limited and all the conclusions in this

report must be regarded as tentative both because of this
small sample and because on-line information services are still

very much in the experimental stage.

With this reservation the conclusions from the empirical

analysis were:

(i) At the present time demand is limited both by the type

of information available and by the apparent need for information
personnel to access the system. If these two factors cannot

be modified demand will increase less then ten-fold over the

next tén years. Greater growth is also not likely to occur

unless commercial economic and product data bases become available
(Conclusions 1-4,22)

(ii) Most respondents find pricing per minute the most acceptable
form of charging but some large users could see the benefit of
éharges including both fixed and variable elements.(Conclusions 5~ 7)
(iii) It was difficult for respondents to assess responsiveness
to price changes because of limited experience and because much
of this experience had involved experiments in which many users
had §btained their searches free 6f charge. (Conclusion 8)

(iv) Taking this into accouﬁt it appeared that the most likely
reaction to changes - in price'up to 20% was to cut back usage‘

by more efficient searching procedures. Elasticity appeared to
be slightly less than - 1, rising to -1 at about 20%. Above this
figure demand would fall off rapidly and demand would certainly be

elastic (Conclusion 9).

(v) The response to a price reduction by existing users might he
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rather similar, close to -1 up to pernaps a 20% reduction, elastic

for a greater reduction. The response by potential users is much

" harder to estimate. The price elasticity obtained from existing

users understates the overall price elasticity but we cannot

estimate by how much. (Conclusion 10).

(vi) The type of budget available to organisations was found to

be a very important determinant of demand. Most thought that if
there was no specific budget for information organisations would

have difficulty in using on-line searching. This applies particularly
to university users. Those with a budget either for on-line
’searchipg or information as a whole thought that it was difficult

to vary their budget in the short-run but possible in the longer- run,
if it could be justified in cost-effectiveness grounds (Conclusions
11-16 & 21).

(vii) There were differing views as to the extent to which on—line
searching can be regarded as a distinct product. Users thought

manual search was a close substitute. Information specialists

thought not. (Conclusion 20).

(viii) Response to changes in the direct price would be greater
than response to changes in elements.regarded as overheads.
(Conclusion 17).

(ix) The major bottleneck apﬁeared to be in providing servicing
once the on-line search has been completed. Terminal costs were
not seen as a major bottleneck at current usage levels but could
limit the spread to a iarge number of smaller users who do not
already have suitable equipment. (Conclusion 18-19).

" (x) The cross—elasticity of demand between services supplying
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similar data appeared to be large.(Conclusion 23).

(xi) Elasticity of demand for on-line services with respect to the
general level of economic activity appeared to be greater ﬁhan
unity (Conclusion 24).

(xii) There was some doubt as to whether expansion in output
would result in decreased prices rather than only decreased

costs because many costs are currently not being covered in

prices charged. (Conclusion 26)

(xiii) There was great uncertainty about the likely charging
policies of PITs which appeared to be acting as a brake on

demand. (Conclusion 27-28). | '

(xiv) Some large users were against any goverrment intervention
but most thought that there was a case for intergovermental
co-operation. They were less sure about the case for subgidy.
(Conclusion 29).

(xv) The questiomnaire responses suggested a growth in total
demand of about ten-fold in relation to 1976 demand although
greater expansion would be possible if there was a combination of
favourable factors. (Conclusion 25).

(xvi) From the data available to us it was not possible to
estimate the mathematical or numefical form of the demand function
over time, although the properties of these functions were identified
(Conclusion 30). |

The consultants recommend two areas for further work:

(i) The monitofing of demand by European users of on-line services
as material becomes available. This should commence ‘later in 1976
and should be put onto a continuing programmé basis (Conclusion 31).

The monitoring should include survey of potential users.

(iii) A study of American experience should also be undertaken, as
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this is the only market where the service has been available
for an adequate period for numerical analysis to be feasible.

(Conclusion 32)
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I TERMS OF REFERENCE

In December 1975 the consultants were conmissioned to conduct a study
on 'the demand for on-line information services as a function of the charges'
in order to assist the postal administrations of E.E.C. member states
and those who are defining the EURONET system to plan the organisational
~ structure of the network and the teleconmunications linkages and to
determine a rational pricing policy for the provision of the service.

The terms of reference of the study required that the consultants
should use data already available from PA and FANDATA studies as well as
quantitative and qualitative material collected by the consuitants from
organisations providing and using the services. With this material they
were asked to examine the likely short term and long term price elasticities
of demand for on-line information services. In examining this relationship
account was to be taken of a number of factors includingﬁ

a) The different types of consumer using the services.

b) Whether prices were to be related to costs of providing the

services. _

¢) Different levels of prices.

d) Different types of pricing structures which might be employed.

e) Likely adjustments in behaviour over various time periocds

(e.g. 3 months, one year, 3 years).

f) Any other factor particularly likely to affect the sensitivity

of such estimated relationships.

In addition to examining these price elasticities it was hoped that some
mathematical representation of demand in both the short and the long run
could be determined. This required an assessment of the importance of
other determinants of demand as well as the relationship between price and
cost. Here it was thought particularly important to examine the motives
of current users and the factors which affect their usage, by interviewing
managers of existing information networks.

Finally it was hoped that any mathematical relationship derived could
be applied to available data on potential usage and in this way a forecast
of damand at different price levels and structures over the next 10 years
was to be obtained.
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It was recognised that the use of on-line information systems in
Europe was still very undeveloped, particularly in relationship to the
United States. Estimates were therefore likely to be subject to wide
margins of error. For this reason it was most important to describe the
theoreticai basis and the qualitative results of the work in detail, to
point out weaknesses in the quantitative materizl and to examine the
extent to which results were sensitive to changes in the major variables.
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II Structure of the Final Report

In the submission made by the consultants the project was broken down
into five main activities:

1. -Analysis of existing, published material on EURONET, on related
systems, on the estimation of demand for information and the theoretical
literature on demand elasticity estimation. _

2. Definition of a methodology for determining the relationship
between demand and price. This activity was to include the analysis of
currently available data. Particular emphasis was to be directed towards
the problem of differentiating between short and long term changes in
demand following a price change. -

3. Collection of further material - both factual and based on sub=~
jective opinion, relating to information demand and its responsiveness to
price change from organisations working in the field, and analysis of this
material. ‘ '

i, Analysis of demand functions which best fit the available evidence.
Estimation of price elasticity of demand for EURONET services based on
comparable experience. Analysis of limitations of the approach and possible
means of reducing these limitations with particular reference to qualitative
information obtained.

5. Analysis of the possible effect on the PA and PANDATA forecasts of
using different price levels and structures leading to alternative forecasts
of demand.

The final report covers each of these activities and consists of
three parts:

Part I defines the terms of reference, the way in which the consultants
define the problem together with the method of approach employed. Annexes
1 - 4 provide detailed material relating to this including: the question-
naire, a list 6f the respondents, a theoretical discussion of the problems of
analysing the demand for on~line information and a survey of secondary
material. ‘

Part II discusses the results obtained from the interviews and postal
questionnaires together with more general material arising from discussions.
It concentrates upon:

(a) the effect of price on demand

(b) the effect of other variables such as quality of the goods,

the price and availability of substitutes '
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(c) the extent to which demand for on-line information is affected
by special factors such as how the on-line budget is determined
and what costs must be paid from it

(d) the extent to which current price levels can be accepted as a

" basis for estimating future demand and

(e) the role of market uncertainties and goverrment in determining
likely demand. Annex 5 presents an analysis of published
empirical data.

In Part III a functional relationship betwéen demand and price
over time is specified.

Finally the consultants' conclusions and recommendations are listed.



- -6 -

IIT DEFINITION OF THE PROBILEM

In order to carry out any analysis of quantitative and qualitative
data on price and demand it is necessary to define a theoretical framework
for the analysis. This involves an examination of the factors affecting
demand for information and to some extent at least factors affecting price.
(Although the consultants are not required to forecast or recommend future
price levels, attention needs to be focussed on variations in demand over
the most likely range of prices.)

The major factors which affect demand for a good such as information
are set out in Annex 3, section 1. Four important influences on demand
for a good are its price, consumers' income, the prices of other goods,
especially substitutes and complements and the size of the market.

The effect of price is measured by the price elasticity. This
depends on’three main factors - the closeness and availabiiity of substitutes,
the inmportance of the goodvin consumers' budgets and the time period over
vhich the demand is measured.

If close substitutes are available, price elasticity may be high over
the range of price where substitutes are competitive. At current prices,
the main substitutes, e.g. off-line or manual searching, are not thought to
be competitive and elasticity may on this account be low - if prices rise
to a level wnere these substitutes become competitive, price elasticity may
rise considerably.

The method of budgeting used by firms has an important effect on
elasticity. Fixed budgets for on-line information services imply a price
elasticity of -1, at least in the short run. If these services form a small
part of a total budget - say for research and development - price elasticity
is likely to be less.

Theoretical arguments are inconclusive over whether price elasticity
is likely to be greater or less in the short run, but apart from very short-
term effects (one year or less) where rigid budgets and the time span of
decision-making may be important, it is expected the the long run elasticity
will be greater because of the longer time available to adjust to different



methods.

Income affects the demand for a good by individual consumers. But
information is demanded frequently by firms and institutions. Here it is
important to consider whether small firms will use on-line information and
to what extent the effect on them of price is similar to the effect on large
firms. Public institutions too, may be more sensitive or less sensitive to
price changes, depending on their budget flexibility - some segments of
the market such as medical students may have no budget for information at
all, but have substantial demand for information if provided free.

Price changes in substitute goods may not be of particular importance,
since off~line searching, probably the closest substitute, appears to be
generally regarded as a poor alternative even if it were provided free.

The number of current individual consumers of on-line information
in Europe- is small, especially in comparison to the forecasts of PA and
PANDATA. Demznd characteristics may change radically as the market grows:
a market with many consumzrs would generally ltead to a smoother relationship
of demand with price, showing continuous change rather than a jerky move-
ment, with no change in demand over a part of the price range but a strong
reaction after a price 'threshold' is reached.

Annex 3, section 2 describes the characteristics of information in
general, on-line services and EURONET in particular and the way in which
these characteristics may be expected to affect demand. Information is not
generally demanded for its own sake but as an input into other processes.
The consumer of information is typically uncertain about the value §p him of
any particular item of information. Decisions about the best method of
obtaining information are often not made by the final consurer and the unit
of information is difficult to define. On the production side, informaition
is often produced as a by-product, which means that prices charged by
suppliers of information may vary with the demand for the items with
which information is jointly produced. If for instance demand for hard
copies. of data base material falls, the price which data base suppliers wish
to recover is likely to rise.

In looking at the price to users of on-line information services the
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time spent in searching should be regarded as part of the cost. The extent
to which organizations allocate costs such as telephone charges to information
departments and these departments allocate search costs to users will have
a strong affect on denand. )

Demand for EURONET may be highly elastic if access to alternative
systems is permitted, over the range of price at which these systems
are comparable (taking into account time costs of search and differences in
data basecoverage, efficiency of searching and similar factors). Outside this
price range, if EURONET prices are substantially higher than rates elsevhere,
elasticity would be less and so would demand; if EURONET prices are
substantially lower, elasticity would also be low, but demand would be

high.

If EURONET achieves an effective monopoly positioﬁ, demand will be
much less elastic, since price rises no longer run the risk of consunars
going to other suppliers and the elasticity of demend for EURCNET will equal
the elasticity of demand for on-lire information services. '

Section 3 of Annex 3 describes the determinants of price and pricing
structures. Price to the consumer includes charges and the costexperienced by
user and both these elem=nts may involve fixed charges and variable elements.
The most usual current method of charging for on-line information systems
is a charge per minute of search~-time and this is expected to grow in
relative importance. The monetary cost of an on-line search may typically
include: |

a) a royalty to the provider of the data base

b) cost of access to the data base

¢) cost of transmitting search

d) cost of printed output (if any).

Other methods of charging in use for on-line information services
are two-part tariffs and charge per question answered. In two-part tariffs
the fixed charge sometimes takes the form of payment for purchase of hard
copy (which in some cases may be desired by the user for its own sake). Another
form of two part tariff requires investment in a dedicated line: large users
who have acquired this facility sometimes hire it out to small users on a
comnercial basis. Charging per successful search or per question presents
problems for suppliers (or intermediaries)since searching costs per
question are _highly variable.
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Section Ul of Annex 3 explains in detail the crucial role of the
firm's budget, both on the determination of demind for information and
on its flexibility in the short and long term.

Section 5 discusses the role of government. It sets out various
ways in which government plays a part in the market for information - as
a supporter of investment in major infrastructure, such as EURONET itself,
as a potential subsidiser of the provision or use of data bases or search
systems, and as a major consumer, either directly, or because it is
supporting research projects which consure information. The case for
government support is set out. There are economic grounds to justify
a substantial government or inter-govermment role in this field; however
there are real grounds to fear a consequent reduction in responsiveness to
consumar demand especially if consuming and producing interests are not
involved in the management of the system. '
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IV SUMMARY OF SECONDARY SOURCES

A search of the available published literature has not produced
any satisfactory source of price elasticity estimates or of data which could
be analyzed to produce such estimates. There is however a substantial body
of relevant material, which is reviewed in Annex 4. Two studies estimate
demand functions for information, one for a scientific journal and the
other for agricultural information. (See Annex U4 for bBibliographical and
other details for these and other references described later in this
section of the recport.) While not directly relevant to on-line information,
these sgudies illustrate some of the methoddlogical problems involved.
A number of other references, cited in Annex 4 part 3 contain some relevant
methodology without estimating a demand relationship.

Two recently issued publications are closer to our field of interest.
One of these is a report in a survey of users of the SDC on-line service;
the other is a report published by Aslib in the EUSIDIC European User

series.

The SDC survey is believed to have covered about 2/3 of their on-line
information users. Demand was found to be split into three main categories -
commercial (about 1/3), educational (also about 1/3), government (20%) - with
some other smaller users. The great majority of demand was initiated by the
information departments of the organizations concerned. The mean cost for
search was $23.83 (the survey was carried out in 1974-5), but it was ‘
heavily skewed with a median below $10. There is a useful analysis on the
motivation of managers.

The Aslib report surveys existing cost data for a wide range of data
bases and suppliers. It also discusses the prospects for European demand.
Accessibility is argued to be the major determinant of demand.

It is clear that prices have not generally been set so as to cover total
* costs. The OECD report by Vickers gives an indication of these costs.

However it is possible that some form of subsidy may continue in the future.
Flowerdew and Wnitehead explain a theoretical basis for assessing which

costs should be borne by the consuner.
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A paper by Wyatt about the Harvard experience describes the advantages
of computer networks and shows that user demand is responsive both to
price and to service time.

In the final section (5) of Arnex 4 we review the literature
specifically concerned with EURONET. The major item in this is of course
the PA report of 1974 which contains demand forecasts for 1976-1985. PA
forecasts 60,000 users in 1976 rising to 2,350,000 in 1985, with aaverage
annual frequency of use per user rising from 1.7 to 3.7. PA arrived at
these forecasts by disaggregating the market and then extrepolating existing
trends, supplemented by additional information which they collected. The
model is believed to involve some double counting, and is certainly subject
to wide margins of error. .

. PA did not make explicit forecasts of price. Financing from public
funds was however expected to diminish over time, virtuaily ceasing within
the period 1980-1985, Some cost estimates are made for a specimen retros-
pective half hour search, and these range from $20 in 1976 to $5 in 1985.
But they are stated to be only notional.

Somz form of assumptions about price levels may be taken to be
implicit in the extrapolation undertaken by PA, But the essentig) problem
here is to separate the effects of changing price levels over time from that of the
increased availability of services and from the learning process which is
widely believed to form zm essential part of the growth of demand for on-line
services. The PA report gives no assistance at all on this problem.
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V METHOD OF APPROACH

1. Measurement of Demand for On-Line Information

In order to estimate the demand curve for on-line information and
for EURONET services in particular it is necessary to obtain informaticn
about either how consumers have behaved in the face of price changes or
how they think that they will behave.

The two best ways of providing such estimates are direct market
experiments and statistical estimates from historical data on prices and
quantities purchased of the commodity. In direct market experiments the
attempt is made to vary the price to some constmers while keeping it constant
to others. If the experiment is done in otherwise stable conditions
differences in demand between areas can be attributed specifically to
differences in prices. The main problem with this type of approach is that
the population in each area must have similar characteristics so that
changes observed relate only to the price variations. In the case of
on-line information services this type of experiment might be feasible once
EURONET is in operation. However there would be considerable difficulties
in keeping the markets separate because of the ease of access to different
centres through the telephone system. Morenver such a process can be
extremely expengive and in an infant market any observed changes may simply
modify consumers' knowledge about the system and so reflect shifts in the
demand curve rather than measwring its slope. The results would then
reflect not only variations in price but also in familiarity with access

to the service.

The second alternative, of examining historic data, depends on the
availability of either time series or cross sectional material relating to
demand, prices and other varizbles affecting consumer behaviour: Using
such material demand curves can be estimated although it is extremely
difficult to be certain that all other factors have been held constant. In
particular when time series data is used it is likely that the market
demand cwrve will have shifted considerably over time. This is especially
important for a good like on-line information services vhere the market
has been expanding rapidly as technology, knowledge about the product and
access to on-line systems improve. In Europe most on-line services have
only been in operation for short periods and there is therefore little such
material available. In the United States the service has been used for some
years and during that time there have been a number of changes in price.
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If this material could be made available it would probably be relatively
easy to obtain a measure of demand although it might still be extremely
difficult to hold other factors constant. But this information is not
currently available.

We afe therefore dependent upon the third method of estimating
demand ~ that of interviewing consumers about their buying habits and
intentions. This has three main difficulties: the answers may hot be
well informed because users have not been using the system for any length
of time, the answers may reflect many factors other than price and finally
those who are not yet consuming the good may have no basis for making an
estimate at all. To the extent that we wish to examine their futwre
behaviour answers can anyway only be estimates based on past experience,
existing plans and guesswork. The capacity to predict how an organisation
might react to price chapges is further limited by the fact that few changes
specific to on-line data bases have been experienced by European consumers.
There have been changes in the price of batch output and of hard copy material
and experience here has some relevance but even here few organisations are
likely to have full information available about their reactions. Finally
the rapid inflation of the last few years has made it difficulft for
organisations to separate their reactions to general price increases from
those where they are reacting to a real change in the price of a service
relative to the price of other goods. Massive changes in prices, costs
and revenues have modified behaviour and perceptions of value in ways which
may well not persist in the longer term. For all these reasons responses
by consumers of on~line information services are likely to give only a
general indication of actual behaviour over the next few years.

On the other hand the suppliers of on-line services depend for their
own future on how demand actually does change over the next few years. They
may therefore be in a position to provide information both about how
consuners have reacted to modifications in price in the past (although most
of such data must relate to batch searches or other related services) and
how they expect consumers to bechave in the future. For this reason it was
thought worthwhile to discuss the question of demend reaction with suppliers

as vell as with consumers of on-line and batch services.
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2. Collection of Data

The question as to who is the supplier arnd who is the consumer is
-not itself a simple one. The relationship between each stage is often
of the form set out in Figure 1 In this structure it is the individual
on his own or within his department who requires particular information
which is often available in a number of forms (2.g. hard cover through
manual scarch, batch output or even library browsing as well as on-line).
He is interested in obtaining the information and cares little about how
such information is obtained. Those who decide whether or not to use
the on-line system to obtain the information are usually either the infor-
mation departments or the intermediary institutions. It is therefore
to these groups that our questions have been posed.

On the supply side there are again a numbar of distinct operations
which bechave rather similarly. Although the data bank supliers actually
supply the information required it is the systems suppliers that provide
the particulaf form of access to the information. They can therefore be
regarded as the most important element in the provision of on-line information
services. Networks simply carry the information from one place to another
but enter into the price of the good both via transmitting costs and
the quality of service provided - which affects the real value of the infor-
mation obtained. Finzlly organisations that act as intermediaries are both
consurers of the service provided by the systems organisations and suppliers
of this service to find consuners. In this role they have two types of
functions:

a) That similar to the information department of an organisation
of deciding how to obtain the information and actually carrying
. out search procedures and
b) Acting as a link in the transmitting chain to the ultimate
suppliers.
Intermediaries are therefore of particular interest in this project
because they may often see both sides of the market process.

This very wide range of participants presents considerable problems
for obtaining adequate information,for one would need to question a very
large nuber of organisations before a full picture would emerge. It was
decided to concentrate mainly upon interrediary organisations and upon
different types of consumer organisations as these are the ones most likely
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to have directly relevant experience. Within these intermediary organi-
sations were included some who acted as elements in the network (activity b)
as well as those that did searches.

Figure 1

Who is the Supplier and the Consumer of On-Line Information?

Data base  Producers _J
4
| Computer bank |

Common carrier/networl J

/ L \\_.

Department Information * Intermediary
, or : department organisation
individual  demanding of e.g. Aslib
the organisation
information J/
Individual or | Ingividual or
department  demanding orgenisation
the information demznding bhe
information

It was also thought desirable to gquestion the providers of systems.
Here tﬁére was a clear problem of conflict of interest in relation to the
two main suppliers while in the case of the European Space Agency their
experience of on-line systems is as yet limited. However the three major
suppliers were approached. ‘ ‘

It was decided to obtain direct information in two main ways: (1) by
a written questionnaire sent to organisations providing or using on-line
services and (2) by interviews with users and providers. In the case of
the interviews the questionnaire was used to structure the discussion so
that results of the two methods of approach have some coamparability.

It was hoped that scme of those questioned would be able to provide
data on prices, demand and the effect of price changes upon demand. It
was found in general that although organisations were prepared to provide such
information most had only very limited data available at the present time.
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3, The Structure of the Questionnaire

The aim of the questionnaire was to obtain as much information as

possible on two key issues:

a)

b)

Vhat are likely to be the most important determinants of
Gemand over the next decade?

How important is price likely to be in determining changes on
demand over this period?

The questionnaire was designed to apply to all the different types

of responcents discussed in the last section. It covered nine areas:

The nature of the service used or provided.
Expected trends in the nature and cost of services available

~ over the next 10 years.

9.

The determinants of demand for the on-line services used or
provided. '

The pricing structure of these services.

Expected changes in price over the next two years, the effect of
these on expected demand and the relative importance of other
factors determining demend.

The assessmant of the effect on demand of hypothetical changes
in price.

The way in which the budgzet for on-line information is provided
and how capacity to use the service would be affected by price
changes.

The changes that respondents expect to take place in the service
and in the nurber and type of users over the next 10 years.
Quantitative material that respondents are prepared to make available.

A copy of the questiomnaire is attached at Ammex 1 and Annex 2 gives

a list of respondents.
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VI THE SAMPLE

On-line information services have only been available in Europe
for a short time. Indeed ESA has only gone on~line this year and the
two American systems,although available for two or three years,only
started marketing in earnest last year. There are few organisations with
any great experience of on-line although many have employed batch services.
For this reason the consultants did not try to obtain a random ssaple of
organisations but instead approached those whom they were informed vere
knowledggable about on-line services, and then approached other organisations
who were suggested by the first group. Within this method of approach
an attempt was made to obtain information from some organisations in each
of the main activities involved in on-line services from the provision
of data bases through to the potential user.

This method of approach inherently results in a biased sample of
those who will provide the potential growth in demand over the next
decade. Those that have been approached are generally,on the supply gide,
orgariisations  already in the business of providing information and on
the demand side those who are extremely information conscious (usually
large fimas) and therefore receptive to ncw technolozy and ideas. Their
benaviour is possibly very different from that of the great mass of consimers
who may be going to use on-line services over the next few years. But
this problem cannot readily be avoided as those who have no experience of
on-line or related services cannot be expected to give useful answers to
complex questions about dzmand bechaviour. To lessen the validity of this
criticism consicerable emphasis was placed on discussion with intersmediaries
who are the group most likely to be able to estimate demand response by
the smaller organisations,with information specialists who have been
involved in marketing experiments and with organisations who have been
taking part in these experiments. But even taking this emphasis into account
there is no doubt that results are biased towards the adventurous and the
information conscious. This limitation can only be reduced by regular
monitoring of the market over the next few years analysing both changes
in behaviour by those already using the service and the spread of demand
to different types of organisation. '

Using the approach outlined above the consultants were able to

S S NIl AAWAMEE e T S



- 18 -

obtain replies from forty two organisations by the date at which the

the report was éompleted. 1 (A list of these organisations

together with the way in which information is given was provided at

Annex 2). These included representatives of the eight major activities
that the consultants regarded as particularly important: data base
suppliers, host organisations, retrieval centres, intermediaries, large
users, small users, potential users and specialists in on-line informaticn.
Some of those with whom the problem was discussed fell into more than one
of these categories in that they took part in more than one activity.
Taking this into account the numbers in each group who provided information
relating to that form of activity are given in Table 1. In this table

_ the definitions of each group used are:

Data base suppliers - those who compile data bases

Hoéts . - those who provide a computer on which
one or more data bases are made available

Nodes - those who provide direct access to
available suppliers for consumers with-
out being hosts themselves.

Intermediaries - organisations that carry out searches
b
for others.
Large users - those who regard themselves as making

important use of on-line services.
Small users - thoze who have used the service a few

times possibly as part of an experiment
Potential users - those who know of on~line services and

are seriously deciding whether or not

to use
Information - individuals and organisations that
Specialists specialise in research into and co-

ordination of information services

1 Since the final report was completed five further replies were
received. Tne information included did not result in any change in
the emphasis of the report.



- 19 -
Table 1

The Respondentsl

Type of Activity Number of Communications Special Features

Data Base Suppliers 6 " 3 abstracts/bibliographies
2 numerical
1 technical information
including product
gpecifications etc.

Hosts 7 - 5 Buropean institutes
1 private firm
1 American supplier

Node 1 At least 2 others in the
: process of becoming nodes
’ now interinediaries.

Intermediaries 10 2 national centres
: 6 institutes
1 educational establishment
1 private firm

Large Users | 13 9 private organisations

1 university

1 pwblic sector research
organisation

1 industry financed institute

Small Users 4 all private firms including
at least 1 who had never
paid for the service

Potential Users 2 1 potential retrieval centre
or intermcdiary
1 potential public sector
user

Information Specialists : 6 1 organisation
: l individuals including
one in on-line research
one involved in an on-line
experiment
one in public sector
one in private sector

Others not specified _ 3 2 federations of information
' service providers
1 potential network
.- , supplier

1 Some respondents answered qeestions in more than one capacity.
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4 The majority of interviews took place in Britain. There were also
two visits to Germany, three to France and three to the Netherlands, as
well as discussions with the FFAG Sub-Committcee responsible for the
project and with EEC representatives. The majiority of organisations that
responded to the postal questionnaire were also British perhaps because
there have been experiments underway in the UK in the last few months
and bzcause ESA is now available on-line. This preponderance of British -
organisations contacted may have produced a bias, which can only be
checked by monitoring &s more on-line services become available,

Finally, it must be remembered at all times that the empirical
results presented here are founded on this rather small sample of 22 inter-

views and 20 postal communications.
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VII Approzch to Eipirical Analysis

The analysis of empirical results will follow the format of the
theoretical structure out-lined in section III and in more detail in
Annex 3. There it was stated that demand for a good, here specifically
on-line information,is determined by the nature of the good (i.e. the
type aﬁd quality of the product), the price at which the good is
available, the price and availability of alternatives, the income of
the consuming organisation and consumer tastes. Each of these factors
will be discussed in tun using results from the completed questiormaires
and additional material obtained from interviews and from other sources.

To this discussion of the factors normally expected to affect
demand will be added owr analysis of further elements regarded by respondents
as particularly important for the demand for on-line information. This
will concentrate on the effects of different budgetary procedures.

All of theée factors concern the users'motivation in purchasing
on¥1ine information and it is material relating to this which will be
analysed first . Then, in order to determine the effect these factors
- will have on demand we must examine likely pricing levels and structures

‘which will be mainly determined by suppliers (although taking account of
users' responsivenzss). So at this stage it will be necessary to
examine the likely determinants of pricing policies including possible
changes in costs, problems arising from market imperfections and the
possible effects of government intervention.

Having determined possible alternative pricing levels and structures
an attempt will be made to predict likely demand on the basis of the analysis
presented here and that by PA of potential demand. Finally, the implications
of these predictions for the demand for EURONET will be assessed.
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VIII ‘The Nature of the Good

The sub-set of the sample that consists of users includes the
ten intermediaries, the thirteen large users and the four small users.
Table 2 shows the type of material that they were currently employing
on-line. None of the four small users used anything but bibilcgraphic
information. Nearly one third of large users had material made available
on-line by their own information departments. Some of this material
consisted of bought-in tapes but it also included abstracts of their
internal reports and other similar material and in at least one case
comméfbial data. Most of the large users employing product data were

Table 2 Actual Use by Consumers

Bibliographies Own Material Product Data Total No.

i Abstracts Including Patents of ygers
Intermadiaries 10 3 2 10
Large Users 13 5 8 13
Small Users b 0 0] Ut
Total Using 27 (100%) 7 (26%) 10 (39%) 27

searching patent files which were generally regarded as being of particular
value. Intermediaries on the other hand did not mention that they had
used the patent files. Intermediaries product data was provided by them-
selves in their capacities as hosts. Similarly the three cases of inter-
mediaries'own material arose as a result of host or data base activity.

The type of material that consumers were using was dependent more
upon vwhat was made available by suppliers than upon that which they regarded
as most worthwhile. All users were accessing the system via inforsmation
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gpecialists (usually via the information divisicn of the orpanisation) and
all but one were using one or more of the three major on-line suppliers -
the European Space Agency, Lockheed and Systems Dynamics Corporation.
Thus the majority of that which was available to them was bibliographic
material and access was being controlled by those whose main job was in
that area.

However, views on the potential use of on-line information systems
and its valus often clearly distinguished between usage if the type
of material remained the same and if the material available was extended
‘not just to a wider range of bibliographic data bases but to commercial
and nunerical data.

First, it was argued that currently available data was mainly of
use to research and development personnel.

Secondly, data could generally only be obtained efficiently by
those who used the system regularly. This was both because of the
complexity of scarch procedures and because familiarity with key words
or their equivalent was very important.

_ If these two elements cortinued on-line information would only be

a viable preposition for organisations requiring regular searches in
similar fields of interest. These were likely by the natue of the infor-
mation available to be large organisations with large research departments.

Other research and development departments with inadequate demand
in any one field would require to use an intermediary; telephoning, writing
to or going along to that intermediary when the damand arose. This would
mean that there would always have to be a positiwe decision to use the
" system and the costs of searching especially in terms of time would be
well above the minimum envicaged. Moreover the intermediary would also
have to specialise in order to do efficient searching so that the closest
intermediary would not necessarily be the most suitable.

These factors mean that most psers do not see massive growth in their
usage of the system unless different types of information are made available.
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This is not to say that there would not be some growth by existing
users with current data bases. Few have been using the system for any
length of time and so many potential individual users do not yet know of
the service. Answers to the questions on growth in use of existing services
suggested that other things being equal demand might increase by as much
as 100% over the next five to ten years but that saturation for this type
of information might then have been reached. This figure is an impression
arising from many different answers, which have been adjusted to allow
for respondents assumptions about changes in available data, number of
users and prices.

Almost all responcdents thought that there was a large potential
demand for other types of data base and that their provision would cause
many other organisations to utilise on-line information. However because
such data bases do not exist at the present time on-line no one could do
more than indicate likely areag)without estimating the amount of potential
demand.

One type of data which all vwho used it found particularly helpful
but which falls within the R and D/Information Department framework was
patents. A specific question was not asked about the use of patents but
seven large firms volunteered that these are in many ways the most useful
data received. At least two firms have their oun Derwent tapes while the
others were using pelroleum patent information. Only one firm positively
denied the value of computerised patent information and that was because
they empleyed an enormously knowledgeable individual. If he were to go
they would use the computerised information. In general,of the data
currently available,patent information was regarded as being of the most
value by those who used it and it was also thought that the price elasticity
of demand for this information would be very small.

A second important aspect of current development is the provision
of bases such as Cancerline and Toxline which are expected to cover in
depth particular fields of interest where much research is taking place,
where definition of terms is always changing and thae is considerable
need for regular updating. Within the R and D field this was seen as a
useful development with considerable potential demand. Most respondents
expected the biggest element of growth to arise from the provision of
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different types of data base which would not necessarily be for the
use of R and D specialists and would not necessarily need intermediary
information scientists.

Table 3 shows the relative importance placed by different groups
on each type of potential extension. The sample base for this question
was the forty-two respondents but some eight respondents did not give
any relevant answers on this point and it is likely that many respondents
did not perceive the value of possibilities not as yet available to them.
The results therefore reflect the views mainly of information conscious
organisations. Of those vho were questioned in detail on this area only
one felt that they would be using in the future only currently available
types of data base and that one was an information department of a
resecarch and development institute.

Two general points were made about the types of data base required.
First, ﬁuch of the material especially that relating to commercial and
product information would require to be very specific,with a great deal
of predigestioq)and to be regularly updated. This was expected to be
costly, but would produce a product readily usable by the individual
requiring the information. Emphasis would@ be on immediate answers and so
growth in demand would depend on easy access in the individuval's own
department.

Secondly, most of those who wanted numerical data bases wanted there
to be problem solving capacity which would require nsw, technically advanced
software which would also be expensive. Use,again,would depend on immediate
availability in the users' own department.

In general data base suppliers were giving answers relating to
their own likely development over the next ten years. Hosts and nodes
(including potential hosts and nodes) seemed to see expansion on current
rather than new lines while intermediaries and particularly large users
were reflecting what they would like without taking great account of the
difficulties. Information specialists generally saw the future as depending
greatly upon this expansion of data type as well as more data bases
similar to those already available. Most, though,had little idea of what
sort of costs would be imvolved.
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Table 3

Desired Extention of Material Available On~Line

Data Base

Suppliers

Commercial 1
and Economic

Product
Information/
Research
Activities

Numerical 6

Problem Solving
Capacity

None
Total *
Number in 6
Each Class

Hosts & Intermediaries Users including

Nodes
2 2
1 b
2 ]
2 4
8 10

potential
Large Small
7 1
6 3
6 1
5 1
1
13 4

Information
Specialists

1 Many regarded two or more types of material as potentially valuable.
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The general consensus was therefore that at the present time
demand would be limited by the type of material available althourh
there was certainly still room for massive expansion. The breakthrough
to general use could not however happen until material required by
non-R and D departments was readily available and then demand would
depend particularly upon ease of access and upon the coverage and
accuracy of available data.
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IX Price Structures for On-Line Services

The vast majority of on-line users were charged on a per minute
basis (plus per line for off-line output throush the three main suppliers),
But there were a number of intermediaries who were charging per query
as well as one where no charge was presently being made. Finally one
. large user was acting as his own host and was paying an annual charge
for the tapes while charging others in a similar fashion.

In general even those vho now charged, or were charged, per
query expected to go on to a per minute charging system and all those
receiving or providing a free service also expected to change this system.

Four of the data base suppliers were involved in no other on-line
activity directly. Of these one currently only sold tapes but expected
to provi@e the data through a network supplier in the future taking a
royalty. A sécond already does both. A third leases files charging in
relation to the number of potential users. Two others only use their
data bases themselves in their position as hosts and intermediaries. The
final base - a specialised -numerical one - is currently available only
through dedicated line leasing. This range of charging and access behaviour
reflects more owr attempt to coveraswide a range as possible rather than
the expected overall situation.

The general inpression from both data suppliers and from hosts was
that on-line information services would be charged for to the vast majority
of consumers in the way currently employed by ESA, Lockheed and SDC. One
intermediary (likely to beccme a node) thought that there was a strong case
for two-part charging to large consumers in order to increase the number
and depth of searches on under-utilised systems.

The large user/host who was charged by annual subscription regarded
this, for him, as a very satisfactdry form of charging. The price was
determined at the time at which budgeting took place and free access at all
timsswas regarded as of considerable value. This firm had become an
intermediary/host in order to reduce its own costs and because it had excess
capacity. This is the type of development that could be predicﬁed a-BPiOPi
and it was also the one predicted by those data base suppliers who sold
tapes rather than let them on royalty.

Although both supplier and user liked the annual fee method of
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charging both apreed that this limited access to large orpanisations
except to the extent that commercial intermediaries were prepared
and allowed to operate an access system charging on a per search or
per minute basis. . |

The advantage of a system based on charging a price per question
was that the consumer is.enabled to assess the value of the information
in relation to the cost. This depends to a great extent on trust built
up between the consumer and the intermediary. Clearly many consumers
would rather have the greater certainty of a specific answer than the
right to so many minutes of access time. But suppliers who have in the
past provided material in this way are generally changingz over to per
minute charging as they themselves are charged in this fashion. Or they
are charging in relation to the difficulty of the question which again
relates to their own costs. This is a result partly of the easier
definition of costs as true on-line takes over and also of the economic
environﬁent which has caused organisations to assess costs more carefully.
But it may wellialso be a function of easier on-line access for final
consumers in that by charging an average cost those with easier problems
can save money by doing it themselves. The general opinion is therefore
that as on-line searching spreads charging per unit of time will become
‘the norm.

A nunber of users in our sample had taken part in free experiments.
One intermediary saw this as a way of spreading the service but expected
that many of those using the service while it was free would not do so
when it was charged for. Another intermediary expected that the charge
would make little difference; hoviever their experimental scheme had not
been advertised. Of the five users who were known to have taken part
in such a scheme two had gone on-line and Qere paying conmerical charges,
two were about to do so and one did not regard it as worthwhile. It is
believed that free experimental periods are a good way of showing people
what on-line is, and allowing them to assess whether or not it is worthwhile.
Most respondents think however that free services should only be used in
this way as a marketing strategy and do not repard this as a sensible long-~
term policy, except perhaps for uhiversity or rmedical school research.
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There is very little differentiation in the way the three main
suppliers structure their prices (although there are differences in level
both at the supply point and in the price paid by the consumer). The
only major difference is that ESA spell out the royalty charges specifically
and some users have found this rather confusirg. No users had been put off
using specific data bases by the requirement of purchasing hard copy etc
but this was because all already received the material (or paid the
subscription in the case of AFI). But all interviewees agreed that they
would be unlikely to be prepared to purchase this hard copy or take out
the subscription if their only demand was to be able to search on-line.
This suggests that these forms of yestriction may already reduce demand.

Most of those answering by post simply stated how they were
charged and made no further comment. But in discussion it became clear
that the majority of users and suppliers regarded pricing based on time
-used as an essential feature of on-line searching. Table 4 shows the
relative importance of different positions. Of the three who did not
regard it as desirable one wanted a pricing system which refiected potential
rather than actual usage, while two were happy with annual leasing. One,
a supplier, disliked being uncertain about his level of income, while
the other, a consumer, was so large that he thought amual leasing would
be cheaper. This reacfion suggests that as on-line services become
important there may be a case for two part pricing for the large consumer.

Table 4 Reaction to Pricins Structure

Price Based on Time Used

Absolutely Necessary Very Desirable Desirable Not Besirable

10 10 1 3
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X Reactions to Changes in the Level of Price

Respondents were asked how they would rcact to different price
increases. These price increases were assumed to result in changes
in the relative price of on-line information in comparison to the price
of other goods and in particular the price of alternative ways of
obtaining information. The current pricing levels were taken as the
base from which charges occurred. Table 5 tabulates the answers of those
who were willing to evaluate likely resbonsiveness to particular price
changes defined in this way.

Table 5

Reaction to Price Increases
Expected Reaction

Increase Possibly Stop
~_dn Zero Small Largg Using Altogether No. of Answers
o EE——
5% 86% 147 0% 0% 22 100%
10% 50% % 0% 07 22 100%
0% | 14% b1z L5z 0% 22 100%
50% 0% 9% b1z 50% 22 100%

These results suggest that at the present time most users and
suppliers regard the product as worthwhile and that small changes in price
would not result in very much modification of demand. If prices increased
by 10% about half the respondents would expsct to reduce demand to scre
extent. The usual approach would be to attempt to reduce the search
time per query rather than at this stage,to reduce the number of queries.
Some respondents thought this could be dore without loss of value from
the output because they often did searches in greater depth than was
perhaps necessary because they enjoyed doing so. Others felt they had not
yet mastered the systems and would concentrate on becoming more efficient
by better preparation etc. In other words many respondents felt that at
current prices there was enough slack in their usage so that its removal
would allow the absorbtion of 10% cost increases resulting in the
same value ofoutput for the same budget. Others felt that this absorbtion
could extend up to 20% without difficulty and indeed many thought that
they would not try for such cost savings unless prices rose by as much as 20%.
Thus up to price increases of 207 the demand from existing users appears
to be inelastic - the quantity of on-line searching would decline, other
things being equal, but not so much as to decrease revenue obtained.
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Beyond a 20% increase most organisations felt that they would
have to reassess the value of on-line. At this point they thought that
alternatives might become more cost-effective so that there would be
a cut-back in the number of searches as well as in their length and depth.
By 50% almost everyone expected large cut-backs in usage and one -
half felt that organisations might stop using the system altogether. A
number suggested that they would then only use the system for the most
difficult of searches and for material not available elsewhere (one
specifically mentioned patents). Almost the whole sample thought that
where alternative ways of obtaining the informition existed these would
be employed instead. Finally, a number of respondents felt that the
extent to which search time would be reduced would be so great that the
special value of on-line searching would disappear and cut-backs might be
even greater. At 1007 even those who were still predicting a small drop
in demand at 50% would probably stop using the system. This evidence
suggested that with price rises greater than 20% in real terms demand
would be elastic and revenue would decrease, probably quite rapidly
between 20% and 30% and certainly very rapidly beyond this point.

Most of those who did not respond to the specific question on response
to given price changes also remarked that they were happy to pay "the -
market rate" or.would pay while the service remained cost effective.

The general impression was that at price increases of up to 20% the

service was worthwhile but above this cost-effectiveness would be extremely
difficult to prove and demand would decline greatdy. There is obviously
some doubt as to what is regarded as 'the market rate" but most seemed to
think that current rates.were reasonably fair but any major increase
especially resulting from increases in royalties to either the PITs or

the data bankg would not be acceptable.

No question was specifically asked with respect to pribe reductions
and there must be a query as to whether these reactions are symmetric.
One respondent suggested that demand would be responsive to price reductions
with an elasticity of about -1 , a 10% increasc in demand with a 10% fall
in the charge. Two types of response might be expected to price reductions:
that existing users increase their number and length of searches and
that new users enter the market. Because we could only talk to a few
users who did not pay any price and potential users we can say little
about the second type of response. Certainly there is evidence that
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some users stop using the system when prices move {rom zero to positive
and presunably some of those losses would not have taken place if prices
had been lower. But the general impression is that it is the charging
threshold itself which stops usage at the momeng,e.g. because there is
no budget available at al%)rather than that many regard the service as
too costly at market prices. This is particularly true for students
and other academic users who may have no separately augmentable source
of finance and who are the main consumers of some types of on-line
information. Probably the major determinants of whether or not someone
uses the service, apart from whether there is a price at all are
knowledge of the existence and possibilities of the service and ease
of access to that service. This is not to say that there will be no
response but rather to say that reaction could well be almost symetric,
that is, a 50% drop in price might more than double the number of users.
It would be surprising however if the number of users multiplied by -say
5 for this reason alone.

The effect on demand by existing users might also be expected to
be quite small over small reductions in price. Most respondents were
having difficulty in obtaining extra money but many thought that their
nurbers of searches were currently more limited by such factors as related
docunentation and clerical costs, searchers time etec. rathar than the
actual search price. This was especially true as most felt searches were
good value for money at the mcment. In the short-run therefore small
reductions in price might well have quite a limited effect on demand.
Larger reductions might be expected to give rise to increased usage
simply because a budget was available but little evidence was cited of
unsatisfied demand at the present tﬁme(as opposed to expected increases
in demand). In the longer term one would expect organisations to adjust
their availability of back-up services, and personnel so that use could
bé made of the cheaper service. But the general impression is that once
the threshold of using the service at all has been crossed price is not
the limiting factor - it is more tha spread of knowledge of the value of
on-line searching which will expand demand.

Although it has not been possible to obtain confirming evidence
on this, it would appear likely that crossing the threshold itself will
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be a decision that is responsive to price. Thus if we take as an
underlying model of demand the relationship:

D = D(p, t)
indicating that demand depends on price but also changes over time due’
to the spread of knowledge of the value of on-line searching, it is
likely that:

%% is itself a decreasing function of price.

The implication of this is that the price elasticity of demand
of existing users will understate the overall price elasticity of demard,
by an amount which will depend on the effect of changes in price level on

the rate of entry of new users.

Thus for small price changes we expect demand to be relatively
inelastic. For price changes of around 20% re-evaluation will probably
take place and demand will become more elastic. A guess would be that
the elasticity is therefore -1 at prices 20% greater and less than
present rates and that this might increase to say -2 at 50%. Below a
207 change demand can be expected to be inelastic, although perhaps
quite close to -1 in terms of actual search time because of increased
efficiency in use. The best guess is therefore a unit elasticity over
the current range of prices plus or minus 20% for existing users. We
would also not expect (on very thin evidence) that many new users would

-enter the market purely for price reasons unless prices were to drop by
at least 207%. ’

Two notes of caution should be included here. First, what role do
different budgeting procedures play in determining responsiveness both in
the short and long run. Secondly, what is meant by cost, that is, are we
estimafing the responsiveness to changes in the total cost of using the
system or to changes in the pfice per minute? We will examine these
complications in turn.
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XI The Effect of Budgetary Procedures on Responsiveness

For many organisations the capacity to vary consumption of on-line
information is,at least in the short-run,restricted by the way in which
departmental budgets are determined. '

The typical firm specifies annual budgets for each department.
Within this budget the department can choose hcw to allocate money
to different activities and may itself specify an internal budget which
will'cantrol this allocation. To the extent that this budget is inflexible
over a particular period then the elasticity of demand with respect to
price will generally be -1. In practice most tudgets have some flexibility
but to be able to obtain extra finance will normally require that the
individual or department make a special case. Not spending some of the
allocation will normally be easier, but may be seen as jeopardizing future
budget allocations.

v

Table6 Budget Positicn

Information Specific No Informaticn| To Change Budget
Budget On-Line Budget* Budget- Requires Prodf of
Cost-Effectiveness Total
Large _
Users 12 5 ‘ 0 8 13
Small
Users 3 0 1 3 4

* 1 further user probably had an R & D budget for on-line searching.

In our sample of 13 large users and 4 small users all but one of
those who gave information on budgeting had information department budgets.
The other's library had been closed within the last two years and replaced
by a general technical services department. It is clear that the existance
of an information department budget (or something similar) is very important
in current on-line usage. It may be less important where intermediaries
are utilised.

The existence of an on-line budget appears, unsurprisingly, to be
positively correlated with usage. Those who do not have specific budgets
mostly remarked on the difficulty of finding mcney from alternative uses
for on-line services and particularly stressed the need for proof of cost-
effectiveness, even though on-line is normallyasmall part of the total budget.



- 36 -
Cnce a budget has been made available it seem: not to be so difficult to
obtain scme increased finance from either gencral growth or other
sources if consumers are satisfied with the product. But proof of cost-
effectiveness is clearly reparded as exceeding-ly important as it is
specifically mentioned by almost two~thirds of the large users and three-
quarters of the small.

This evidence and more general material arising from discussion
suggests that although when prices rise firms with on-line information
budgets will find it difficult to adjust in the short-run, at least the
principle of using the system has been accepted and so many may be able to
adjust their budget upwards if they can show value for money. If the
organisation only has a budget for information in general there is likely
to be far more difficultx,as on-line searching is likely to be the ’
newest service and may be seen as encroaching on other more accepted aspects
of information services. If the organisation has no information budget
at all it will be even more difficult to obtain acceptance for any major
payments for on-line services. No information budget suggests a low
level of information consciousness and no easy basis for cost-effectiveness.
comparisons - both of which factors are likely to make agreement to increase
spending difficult.

Even where an information budget exists it may be difficult to obtain
acceptance of on-line searching because spescific payments have to be made
while internally provided information services may appear cheap because
use of internal resources is not costed. This is the usual problem of buying
in in  comparison toown provision. Many firms mentioned it as a
difficulty. At least two suggested that the way ahead,at least in the
short—runjwas_to chorge onwards to the final consuming department. If the
cost is significant this will result in the problems mentioned above. But
if the chapge is less than the petty cash limit allowed within each
department the only problem may be to persuade the individual demanding
the information that the searéh is worthwhile. But there is still a real
problem that the search has to be cost-effective to that department in
comparieon, typically,with a zero internal service. If petty cash is not
a limiting factor then the decision can be taken on the grounds of the
relative benefit of on-line searching compared to other methodé. If there
are limitations then the comparion will be wrongly weighted towards the
use of intermally provided information.
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The way in which hudgets are specified and allocated is therefore
a very important determinant at least of short-run demand in private firms.
In the longer run the view seemed to be that proof of cost-effectiveness
was required but that if this was forthcoming the budget would also be
made available. But it must be remembered that our replies reflect the
views mainly of very information-conscious people and orgenisations. in
organisations where profit is important but information is not highly
regarded direct charging can be expected to be a strong initial deterrant
although in the longer run the provision of obviously cost-saving infor-
mation may break down the barrier.

So far we have examined the role of the budget in the behaviour of
private firms. Other types of organisation may be expected to behave
rather differently. In particular many discussants thought that
universities and academic researchers in general would have particular
difficulty in finding funds to use on-line services even though they
might be expected to be among the groups who would both obtain the
most benefit-and perceive that this benefit exists. In Europe most academic
researchers are not expected to fund their own informaticn provision. It
is expected that this will be available via a "well-found" library and
is normally paid for out of a block grant to the institution. This is
clearly going to make it exceedingly difficult for individual researchers
to obtain funds for the direct payment for information involved in on-line
searching, especially in mﬁlti~disciplinary institutions where usage will
vary widely between research areas causing obvious conflict. Ten of the
intermediaries and hosts specifically mentioned the difficulties that
university researchers are likely to have in obtaining finance. Five ran
special schemes (including free access) to assist utilisation by university
researchers)including one private firm who regarded it as a part of marketing
their products. Three of the information specialists also specifically
mentioned problems faced by academics once on-line is no longer experimental
(experimental services have often been provided free of charge).

This difficulty can be reduced by governmental decisions either to
allow specific budgets for information services in universities, by augmnented
grants to individual researchers, or by direct subsidy to academic users.
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The first may well come in time as greater pressure is put on allocating
costs to specific research (e.g. in the moves towards computer pricing).
The second has been accepted in a sense by the American govermment in
the provision of Masdline free to academic users. DIMDI's policy has been
similar and much of the free experimentation has. included academic researchers.
But without a continuation and expansion of these differential policies
or a complete change in budgetary procedures academic usage of directly
priced on-line services is likely to remain small.

On the other hand funded non-academic research, consulting and
professional services in general were seen as f{ieldswhere there would
be little difficulty in paying at least current rates. These types of -
projects have historically bought in services and a new efficient service
available at a price related to use is exactly the type of service they
require. Here the budget is of assistance in spreading the use of the
service rather than a hindrance. A large untanped and potentially rapidly
growing'demand was envisaged here especially for preduct and numerical
information but possibly also for commercial information. However it was
thought that their demand for currently available information except in
one or two specific areas (such as the material available through ARTIANE)
was probably not very large.

Finally there is a question of the effect of budgets on usage by
government departments (or similar publicly ocwned institutions). In general
it was thought that such organisations would have little difficulty in
obtaining the necessary funds for paying for on-line services once the
idea of using such systems was accepted in principle. Some hosts/intermediaries
do provide the service more cheaply to government agencies but this seems
to reflect apreements arising from government subsidy of the service rather
than the belief that civil servants cannot obtain funds to pay for the
service. In this case the subsidy can be seen as having a similar effect
to the fixed payment part of a two-part tariff, and could lead to increased
utilisaticn of under-utilised systems while helping the system to remain
financially viable.: The main difficulty envisaged by government and quasi-
governmental organisations is that they will be forced to use the goverrment
sponsored systems even where using another would be more efficient. This
constraint should benefit rather than harm EURONET except to the extent that
such restrictions may cause a decline in efficiency amiso reduce overall
usage of on-line searching.
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Thus the ways in which budgets are determined are likely to be
extremely important in affectings '

a) The number of users.

b) The types of users.

¢) Responsiveness to a price change in tﬁe short-run.
and d) Responsiveness in the long-run.
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XIT The Effect of Different Types of Cost

The cost of using an on-line service is made up of a number of
different elements which are likely to be paid for out of different
budgets. Costs include the direct payment for the service, the
related telephone costs, staff and time, overheads, related documentation
and clerical costs and the cost of the terminal.

Many researchers have regarded the cost of the terminal as being
a major deterrant to users but of those who discussed this topic only
one said that if they did not already own a terminal they could not have
used the service and in this case a suitable terminzal was, in fact, available.
Obviously if a special terminal is necessary there will be a substantial
cost barrier to overcome but as long as on-line services can use standard
terminals, since most firms are likely to require these before they
become interested in on-line searching this will rarely be a serious
problem. If terminal costs decrease we would expect organisations to keep
more terminals (demand appears to be very elastic) which will help to over-
come the cwrrent restrictions on use to information intermediaries which
will assist the expansion of demand for commericial, numerical and product
information. In other words the cost of a terminal is not seen as a
constraint (indeed many organisations admit to over investment)"but very large
grovwth in demand requires terminals in every department and this will
not occur until prices fall considerably However  there is likely to be
a steady growth in demand for terminals for other uses',. such as computing.

Secondly, all firngexcept one}with whom the point was discussed
charged telephone costs as an overhead rather than requiring that each
departrent pays for its own calls. Thus the effect of increased telephone
usage to obtain on-line services is not directly felt by those who decided

whether or not to use the system. The effect of increases in telephone
charges is therefore not likely to bear directly on the choice of whether
or not to use on-line. Howe&er at least two departmental heads thought
that a rapid increase in telephone costs to one department would cause
disquiet and perhaps even a change in budgetary procedure. A number were
also worried because they had been asked to economise on telephone use
and felt that they should therefore take account of charges e&en though
not directly borne. But generally we would expect a smaller response to
changes in telephone rates as compared with ecual changes in other cost
elements. --Nevertheless telephone rates may be important in the initial
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decision to use or not to use on-line services where all variable costs
are typically taken into account.

Overheads are normally allocated in the same way as telephone
charges but staff costs and the purchase of extra documentation are usually
charged directly to the information department as are the actual bills
for the searches themselves. Most of those who discussed cost-effectiveness
at all specifically mentioned that on-line searching was regarded as
effegpive partly because it saved specilalised staff time (even taking
account of training) and so increases in staff costs are likely to affect
the choice of whether or not to use on-line in favour of the computerised
service - within the overall budget constraint. Again the structure may
be different when starting to use the system at all because training
time is quite an important cost and there may also be course charges,
but these will both probably decrease over the next few years as more
information department staff become familiar with computer systems.

Many of the users (including at least half of the large users) mentioned
that a very important constraint was the increased documentation costs
and clericel time involved in using on-line searching to its best
advantage. On-line searching was seen here as providing a new and
different service and as increasing the potential value of information
services. But to obtain the increased potential it could often be
necessary to incur increased costs. This means a higher budget for infor-
mation which requires justification. Many respondents are finding
Justification difficult in the present economic situation even when the
service is accepted as valuable. Thus the increased usage of on-line
searching may not simply require substitution of finance from another
part of the information budget but may well also need an increase in the
total information budget. This is a further hurdle that on-line searching
has to leap. '

Finally, the direct payment for the on-line service is normally
borne by the department that decides to use the system, which is often
not the final consumer. Its decision-maker, typically an information
department, may find it difficult to measure the relative benefit of
providing material on-line or by other means,'and this could have the
effect of restricting or in some cases of encouraging use.

A change in the price per minute of on-line services will be
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equivalent to a smaller proportional change in the cost of using the
service. What proportion of total cost it will be depends (a) upon
whether the organisation is already a consumcr of on-line and (b)
which costs are borne directly by the departnent that decides to use
the on-line services. The significance of (a) .is that small changes
in direct costs would probably not be a major factor in the choice of
whether or not to use on-line. The significance of (b) is that when
many of the other costs are borne elsewhere or are fixed in the short-
run (such as rental charges for terminals) a similar change in direct
charges could be of more importance. There is also some evidence that
provision of documentation and clerical assistance may be a constraint
to the expansion of on-~line searching at least in the short-run.
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XIII Price and Availability of Substitutes

There are two distinct views about the existance of substitutes for
on-line information searching. The first regards it as an entirely
new product for which there is no close substitute. The second regards
it mainly as a substitute for manual searching; But even those who hold
the second view regard the product as being differentiated and place more
or less emphasis on particular features including speed in obtaining
the results, searcher's time saved and especially the interactive nature
of the process. ‘

Bable 7 shows a clear distinction between existing consumers, suppliers

~and information specialists. Without exception all users regarded the

relative cost of searching on-line and manually as a major determinant

of whether or not they used on-line searching and of their level of use.
Suppliers were less sure and even some of those who answered 'very important'
thought that in many ways on-line should be regarded as a different
commodity fo be assessed on its own merit.

Table 7 Costs of Using the Service

Relative Costs

Not Important ; :
Very Important between On-line Total Replies
and Others

Intermediaries and

other suppliers 78% 12% Ir
Large Users 100% 07 13
Small Users 100% ' (0} 4 4
Information Specialists " 25% 75% 4
Total 92% 8% 38

Information specialists clearly stand out as regarding on-line as
a non-comparable good whose value should be assessed entirely separately
from the relative cost of other means of searching. To some extent this
difference may arise because these specialists are looking further ahead
and are assuming that information will in future be made available én-line
of a type which is not available in other forms.

[ —
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However the evidence at the moment certainly upholds the view
that most users assess the relative costs of using on-line in relation
to other means of obtaining information. Benefits are mentioned but
unless on-line can be shown to be cost-effective there will be little
demand.

The costs of the alternative service will normally be, for the
department, the staff cost and time plus clerical time. Most respondents
agree that using trained staff the time saved by an on-line search is
considerably greater than the direct costs of on-line usage. One user
estimated direct costs per reference obtained by on-line searching as
about 90% of manual search costs and there were Other similar estimates.

One question of particular interest to the spread of on-line
services is the extent to which relatively expensive information
specialists must be used. If their use 1s necessary then on-line
searching is unlikely to save many salaries although it may free staff
to workiat other jobs for a greater part of the time. Furthermore if
information specialists remain a necessity it will be difficult for
small users to go on~line except through intermediaries. Table 8
gives the views of different groups as to the need for an information
specialist. As with the nature of the good,information specialists
are the only group who now see .usage by others as being possible to any great
extent. The capacity of research workers to use the system is thought
to be restricted because of the need for great familarity with the data
base and the greater time taken in doing a search. This is not thought
by paying organisations to be offset by any greater benefits from the
information. One information specialist, and one large user, did however
think that as searching software becomes simplier these benefits will
outweigh any extra costs.

Table 8 ~ _Use of an Information Specialist Required
4 YES NO TOTAL
Suppliers 85% 15% 14
Large Users 91% - 9% 12
Small Users 100% 0% b

Information Specialists : 25% 75% o it
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Thus the existence of alternative means of obtaining the information
and the relative price of such alternative means must be regarded as
most important in determining demand. Althourh to some extent on-line
searching is a new pood comparability with similar goods helps to make
it acceptable and cost-effectiveness in relation to other poods allows
organisations to get round the problem of n@asufing benefits. The price
of alternatives is therefore of the greatest importance. If the
relative position should change greatly in favour of manual searching
demand would undoubtedly be cut. However within the next few years
most respondents saw staff{ costs as increasing and therefore expected
on-line searching to become relatively even cheaper and more worthwhile.

The cross elasticity of demand between different on-line services
“appeared to be quite large. Most of those who could use more than

one service had done so and had compared costs)usually per reference.
But by no means everyone automatically took the cheaper search. Differences
in the type of information and softwear available (free text searching,
provision of abstracts, coverage, etc) were regarded as important in
that they affected both the value of the result and the costs of docu-
mentation, clerical assistance etc. There therefore does appear to be a
possibility of product differentiation . On the other hand many users
complained that information was available from two or more sources and
felt that this was a waste of resources and caused them difficulties

in choice which they did not regard as teneficial. The general trend
appeared to be for wanting more material available from the computer
(probably off-line) so that the value of information received could be
more readily assessed.

Most users were aware of the relative costs of using different
services and took them info account. They did switch backwards and
forwards depending upon their specific needs for a given search. Clearly
the extent to which this is possible depends upon ease of access and
the provision of similar or-duplicate data bases. Given that such
choices remain available then we would expect that consuners will be
very aware of relative cost changes and will move readily from one system,
in response to small price differences,to another when the product is
very similar. But users are clearly also aware of trade-offs between
time used and cost per minute, between different levels of detail in
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the output, different search procedures and different coverage. This

product differentation depends mainly upon the data bases available and

upon the software. This differentation rieans that demand for each individual
firm's product is certainly not perfectly elastic but relative direct

costs are still exceedingly important.
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XIV Incore and the Determination of Budget Size

For most organisations the role played by income in determining
consumers' demand is taken over by the role of income in determining
the budget. As information budgets increase more money will be available
for all types of information and for on-line information in particular.
The question is therefore for most organisations what determines the
size of the budget and in particular what effect does the incame of
the orgenisation have on the size of the budget. '

In the private sector an important determinant of budget size can
be expected to be profitability. If profitability is increasing then
there are usually possibilities for increasing the size of budgets for
central services (and information is usually such a budget or an item
in such a budget). If there is a decline in profitability non productive
departments are usuwally expected to cut-back expenditure in line with
generai restraint unless a particularly good case can be made that
increased expenditure will cut costs elsewhere or provide a high benefit
payback. Probably the major determinant of profitability is the level
of economic activity in the economy, especially in the context of
determining the effect of income on market demand for on-line services.
All respondents to the questionnaire regarded the level of economic
activity in the country as being an important element in determining demand.

What is the likely elasticity with respect to income? Undoubtedly
there has been a massive growth in demand for information services over
~ the last decades as the complexity of production, sales methods and other
activities have increased and as firms have increased in size, diversified
and extended their markets. This suggests an income elasticity of greater
than 1. Also there is some evidence that organisations are prepared to
pay higher prices for greater accuracy, coverage and detail)which again
suggests quite a high elasticity. But very considerable research on
the determination of budgets and on the growth of seccndary information
services over the last decades would be necessary before a numerical
forecast could be arrived at.

In the public sector it is our impression that research budgets are
highly income elastic and heavily dependent upon the general level of
economic activity. This would also apply to goverrment department
expenditure where, the evidence of the last few years is that public

expenditure is growing faster than income in general but that it is
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particularly subject to cuts in time of recession. (Counter cyclical
government investment policies which would expand goverrment activity
in a recession are now out of favour, because of their inflationary
effects,) '

‘Thus we would expect the growth in overall demand for on-line
information to be heavily dependent upon the expansion of economic
activity in Europe and that the growth in on-line demand would be more
rapid than the expansion in overall output.
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XV Xxpected Expansion in Demand at Current Price Levels

It is extremely difficult to take into account all the factors
we have discussed as determining demand and to produce an estimate
of their likely trend. Respondents were asked to estimate the likely
increase in their own demand over the next ten.years and also what
level of general development they expected. Many felt that they could
give no estimate at all particularly because their usage was in the
experimental stage. This also mecans that percentage increases may
look very large but be reflecting really very small absolute usage.

Table 9 Expected Increase in Demand Over Next Ten Years

Own Demand . 1D 5
(Both Consumers and Providers) ~olcra- Ueman

less than 100% | 304 119

Between 100% and 1000% ' 54% ) ,
Above 10004 g % 897
Total Nurnber of Respondants 22 28

For instance one intermediary who predicted between %00% and U400%
increase in demand over the next ten years was estimating from a base
of only 10 searches per month. The typical view of users might be
regarded as doubling use over the next couple of years but slower
expansion thereafter. The mean estimate for the ten year period would
therefore probably be less than 5 fold with very few predicting more
than 10 fold. ’

"Two suppliers with considerable experierice predicted growth rates
of demand for their own products of between 10% and 15% per annum and
these replies together with other discussions suggest that perhaps even
the five fold estimate is somewhat of an overestimate. Consumers would
probably be expected to estimate lower increases than suppliers because
supplicrs are taking into account new users of their systems while
consumers are only taking their own use into account (but this could
be offset if consumers estimates assume that there will be new suppliers).
For these reasons we would exvect estimates of general growth in on-line
demand to be greater than that for individual demand.
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Views expressed on total demand were less specific than those about their own

demand. . Few of the respondents thought that demand would only

increase byarelatively small amount (under 100%). The majority expected

a larger expansion but felt unable to quantify this because of tncertainties
as to what types of data would be available, how effective would a

network system be, what technological changes would have taken place

and how information conscious current non-users would become. Most

expected a break-through towards readily available computer information
within the next twenty years but far fewer believed that it would be

firmly established within the next decade. Thus although the impression

is that most respondents expected a ten-fold increase overall and

perhaps more,anything like the PA forecast (an almost 90 fold increase)

would depend on rapid techndlogical change, speedy availability,of new
- types of data base, massive marketing to make new users information

conscious and a large general upturn in the world economy lasting for

the whole of the period.

»
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XVI Pricing Levels in Relation to Costs

At the present time the three main suppliers include in their
unit charges their own direct costs and royalty payments to the suppliers
of the various bases. On tdp of this users have to pay transmission
costs between the host computers and nodes and telephone charges between
nodes and their own locations.

It is not possible to cobtain any quantitative estimate of the extent
to which current charges cover all the costs of the services but except
for transmission there is strong evidence that full costs are not being
covered, although short-run marginal costs are covered in some cases. This
is probably partly because many of the costs are joint with other products
and partly because of goverrment subsidies. We have no information about
the profitability of the various suppliers and firms supplying transmission
servicgs.

With respéct to data bases those who were in a position to provide
evidence stated that on-line royalties were covering only a very small
part of the total costs of the data base (see TablelO). Two estimates
in relation to services where there was no government subsidy suggested
that the norm was usually between 5% and 10%. This is possible only
because other sources of income - mainly sale of hard copy but also
including SDI services etc - pay for the bulk of costs. However everyone
agreed that these other sources of income were likely to become less and
less important over the next few years. One information specialist
thought that much hard copy would disappear if on-line truly caught on
and that revenue from what was left would be drastically reduced. This
view wes gencrally supported by respondents who were willing to express
an opinion. Most also expect the cost of'providing the data base to
increase more rapidly than the rate of inflation. So total costs of
data base provision are expected to increase substantially especially if
on-line retrospective searching does become the main source of certain
kinds of information. If on-line searching does not grow so rapidly
then of course the amount the data bases must recoup from charges for
searches is less because revenue from hard copy and other sources will
continue.
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TablelO To What Are Costs Related?

Data Bases Hosts/Node1 Intermediariesl
Direct 0 1 1
Direct and )
Overheads 0 4
Small Contribution
to Total Costs 4 2 0
Zero - 0 0 ' 1

1 Most hosts charged pricesrelated to these costs vather than full
cost recovery. Most mentioned "cut-price" schemes which would entail

loss making as no-one charged other consumers more than average cost.

A similar question can be raised about intermediaries some of
whom were making use of experimental schemes and were not therefore
-charging true costs of provision.
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A second element in the cost of data bases is the extent of
subsidy. Many bases provided in the United States receive large
subsidies or are provided free of charge from subsidised organisations.
Others depend upon fees paid by industrial subscribers. There is
evidence that many of the numerical data bases which might be expected
to go on line are also spin-offs from subsidised research. Not all
these subsidies are likely to continue especially where it becomes
obvious that the data bases are being used as a commerical service.
Thus existing data bases are likely to become much more expensive
and will expect to draw more of their revenue from on-line. Other
potential data bases for which consumers have expressed a need would
probably have to be financed completely from charges for searching
at least at the outset. All of these factors suggest that the data
base costs are currently unrealistically low and a ten-fold or greater
increase would be by no means suprising.

Whether this increase in provision costs actuzally increases the
cost to thé consumer of course depends upon the extent to which the
cost can be spread over a greater number of searches. On our earlier
predictions which also suggested a ten-fold or somewhat greater increase
in demand the effect would be, very roughly, neutral. That is to say,
the need to cover the full cost of data provision from the on- line search
charge would just about balance the reduction in cost made possible by
a greater number of users bzaring charges about the same in real terms.
Three respondents specifically agreed with this view.

It is difficult to obtain hard evidence about the costs of hardware
and software. Most supplicrs expected there to be considerable new
investment in computer hardware specific to data base provision if growth
in demand is sufficient. Few thought that there was currently any
massive excess capacity in terms of storage while most agreed that
increasing demand required new and extended data bases. The computer
hardware required for numerical data bases ani commercial and economic
material would probably be less costly. Resrondents expected total costs
of hardware provision to rise although many thought that this would be
offset by increased output with the net result being a fall in cost per
unit. Estimates of the net effect varied from a decrease of  50% to an
increase of 15% - 20% per search (including the costs of software).
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Similar views were held about software. Most accepted that more
software would be required but that the extra costs could be offset by
extra useage. The only note of dissent here was from those who saw
problem solving as being the basis for expanded demand)for this
would require far more sophisticated programs when costs might well not
be offset by predicted increased consumer demand over the next ten years.

Table Il shows predicted changes in the cost of provision and it is
clear that the view that costs will decline as output expands is more
strongly held than that the whole cost curve will shift upwards because
of the need for new investment etc. The factor here that appears most
critical to the authors of this report is the extent to which
current charges are realistic if costs are even to be recovered.

This factor, it is worth repeating, arises from the fact that development
of the three main services has been almost certainly as spin-offs to
other production processes. On-line systems would probably not have been
set up at all if much of the technology had not been paid for from
elsewhere, many of the personnel had not anyway been working on similar
problems and even some of the hardware and software made available from
other sources. But as on~line services grow they are going to have to
stand on their own feet and not gain from the fact that many costs are
being borne elsewhere. Thus other savings suggested above may well
turn out to be entirely real in cost terms but not real in price terms
if prices have to cover all costs of production. Whether or not they
will have to do so depends considerably on the role that goverrments
are prepared to play in underpining resesrch in information dissemination
and so allowing on-line services to benefit without paying the full costs.
To this extent a number of respondents thought that goverrnments should be
prepared to pay for basic research into software for prcblem solving on-
line services even when they believed that thcse services should otherwise
_be expected to cover their costs.

The fear that the relationship between costs and prices will not
remain as currently expressed is further strengthened by a certain rmount
of hearssyevidence that the American firms are not finding on-line services
profitable at current price levels and that there is not a great deal
of excess capacity available)even currently)to allow costs to be spread
over more users.
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Table 11 Expected  Cost Changes in Real Terms

Data BRase Hosts/Node - Intermediaries ‘Users
Costs ExpectedSuPpliers .
to g0 un . 3 ; 3 3
Transmission
.« _» 1
Provision h > 1 .
Costs Exmected ‘
to go down Y 0 o o
Transmission
- Provision 0 5 ) ;
Uncertai )
Transgiégion 1 | 3 " )
Provision 0 3 N ,
Costs Expected 1 _ 1 .
to |
Stay Same
1

Data base suppliers are refering to the cost of providing the data
base rather than the final per unit cost per search. But most agreed
that the size of the increase required here could offset any other
savings even with a very large growth in demand.
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Finally with respect to production costs, very few of the hosts
are charging prices covering the full cost of the service to all users,
and only one intermediary said that they tried to cover all costs. Most
intermediaries were on-charging any payments they made out plus staff
costs and allocated overheads. But some users were receiving material
at lower prices and some agreed that they were under~charging for
staff time and overhead costs because on-line searches were a small
part of their business which they wished to expand. Other intermedaries
were passing on to consmmers cut prices they were being charged by hosts.
Thus the current price being paid by consumers was quite often below the
expected price in the longer term. Even some of the large users were
still making use of special offers available from the major suppliers.
So again a downward movement in costs per unit may not necessarily be
.reflected in the actual price per unit. '

The final item in direct (as opposed to user) cost is that of
transmission. In general respondents either expected costs to go up
or were uncertain (See Tablell). This uncertainty reflects difficulties
in precdicting the pricing policy of PITs. Some factors are relatively
elear. Transmission costs which relate to distance will generally decline
especially if E UROMETis set up because of the proliferation of nodes.
Speeds of transmission are also expected to increase and therefore,
excluding price changesrtransmission charges per search are predicted to
decline. Then come the uneertzinties. Telephone charges have been
increasing faster than inflation over the last few years and this is
expected to continue, perhaps, some thought, just about offsetting the
gains from increased speeds. Finally, there is the cost of transmission
from host to node. Here the position depends crucially upon the pricing
policies of the PITs, and possibly upon technical changes such as the
use of satellite communication. We are not in a position to estimate
the costs of providing the necessary network but it seems likely that
here again there are many joint costs and therefore considerable areas
of discretion onthe part of PITs. We would expect costs per search to
decline with usage because many of the direct costs will be in terms of
indivisible investments. On the other hand we would expect actual charging
to be constant per unit of time. Therefore PiTs will be required to
choose whether to attempt full cost recovery (or profit) early on or to
set prices so as to expand output and increase revenue over time. This
appears to be the major element of uncertainty in the determination of the
likely price level. '
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If we assume transmission costs remain roughly as they are at
present for European on-line services then our general impression is
that overall prices per search will not change greatly in real terms
over the next ten years unless there are much greater increases in demand
than are envisaged in this rcport. Decreases in costs which arise from
jncreased output will be offset by increases in the.proportion of costs
that have to be borne by on-line services and by increases in investment
costs required to provide the necessary technology and data base availa- '
bility.

This conclusion could however be modified by two factors: utilisation
of market power and government intervention. These are discussed in the

next two sections.

Annex 5 assesses the material made available to us on costs, prices
and demand for on-line information services at the present time and shows
considerable responsiveness to price changes within the present pricing
structures.



XVII Market Power

At the present time there are three main competitors in the on-line
market two of whom use a non-PIT common carrier. However this situation
may rot continue. We have considered three possible future scenarios:

(a) Competition continues as at present but with short-distance
telephone call access to Tymeshare available throughout
Western Europe. ‘
(b) A royalty is placed on the use of Tymeshare by the PITs
or (¢) The use of Tymeshare is discontinued.

Under (a) for many users there would be quite large reductions in price.
“Under (b) prices would rise for many users and under (c) European
providers, probably specifically EURONET, would be given a monopoly.

Which of these three scenarios comes about is clearly important
for the growth of on-line service usage in general and for the viability
of a Eucropean service in particular. The first would both remove uncertainty
about access to suppliers and increase total demand because of the
price reduction But assuming competitive prices, taking into account
product differentiation, this demand would be split between three
suppliers all of whom are probably still on the downward part of their average
cost curve, and thus not ablé to exploit full econcmies of scale.

EURONET could obtain sore of the existins demand for the USA- based
services either through the introduction of a royalty or if Tymeshare
were to be made illegal throughout Europc. But they would not expect
to divert all existing demand to the service unless all the data bases
already available elsewherc, or close substitutes, were quickly made
available to EURONET. The price at which these bases would be made
available would presumably reflect the expected monopoly position and so
push up the cost of provision through EURONET.

Most suppliers and users agree that although there is a significant
affect of price ondemand the real basis for a substantial increase in
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on-line searching is the quality and type of data base, ease of access
and readily available information about the system. -Accepting this

it is probable that the benefits to European consumers of having all
three existing services available are likely to outweigh the benefits
to EURONET of diverting part of the market to itself. Prices will then
have to remain competitive and would be highly unlikely to increase

to a level at which alternative methods of searching are cost—-effective.
But dropping prices (via very low transmission costs) or restricting
competition in other ways so that the American suppliers no longer

find the European market worthwhile could be counter.productive because
of its effects on users' confidence and because of the reduction of
‘gervices which would be implied. One user especially said that he
would not necessarily switch to a lower cost service, if he believed
~that the lower costs were being introduced as part of a price war
intended to eliminate alternative suppliers.

This line of argument seems tc suggest that transmission costs should
be set to cover costs taking a long view and that the same philosophy
of charging should be applied to all services.

Market imperfections may also arise in the supply of data bases,
vhich may be thought of as natural monopolies in the sense that the
costs of setting up duplicates are so high. Subsidies to one part of
the activity (say transmission costs) might result not in lower prices
but in higher royalties being available to pay the 8ata base suppliers.

It is clear that within the on-line information market there exists
considerable potential for utilising market power. But such use will
reduce the value of the service to consumers and probably inhibit growth.
If érbwth of total demand of the type envisaged by the proponents of
E URONET is to be achieved then there is no room for monopoly pricing.

It is not even certain that EURONET customers will be maximized if
EURONET is a monopoly.
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XVIII Government Intervention

The remaining question on price determination is whether there is
a case for government subsidy of on-line services. Most of those who
regponded to the queationnaire thought there was a case for governmental
and intergovernmental assistance while fewer (twelve) thought there
should be a long-term continuing subsidy of one form or another.

The major exceptions were the large users. All the six who
specifically answered no were large users fearing government interference
in what data would be provided and in ease of access. This applied to users’ in afff"
erent countries and was not limited to those who had suffered because of
problems in obtaining access to U.S. suppliers via Tymeshare.

Table 12 What Form of Goverrnment Intervention should be encouraged?

Assistance with Data Bank. ,
Telecommunication Arrangements Software General — Short-Term Only  None
v 13 , 8 10 2 6

Thirteen respondents particularly mentioned assistance with
telecommunication arrangements but probably one half of these were not
advocating direct goverrment subsidy.

Two regarded it as necessary for goverrment to help with specific
capital bottlenecks and the other specified candidates for subsidy were
data base provision and {undamental research, including the development
of software for problem solving.

One further argument was given for government assistance to on-line
services: that the U.S. government has given very considerable subsidies
in the past and may well continue to do so and therefore it would be
difficult for European services to compete without similar subsidies. At
the present time this might suggest that rather than subsidise a further
service, U.S. services should be used instead. But this might entail
greater costs in the long-term, especially if a U.S. monopoly or control
developed. There arc other arguments both for and against the view that
the existence of subsidies in the U.S.A. requires subsidy in Europe. If
however it is accepted that a European service is necessary it is essential
that this service be priced at a rate which is competitive with the
American suppliers taking account of transmission costs. The case for
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a price below the competitive price if resource costs are not being
covered is less obvious. The main reason for a price below long- term
cost that has been put forward is that it is one way to spread the use
of the system as rapidly as possible and so obtain conditions in which
long~term cost recovery is possible. But even if prices are very close
to zero user costs will still exist and the elasticities with respect to
direct price do not appecar great enough to make such a policy worth-
while. Instead prices should be set at levels which consumers can expect
to continue and emphasis should be placed on informing the consumer and
marketing the product of on-line information.

Although there are thus a variety of reasons both for amd against
some kind of subsidy to European on-line information services it may be
prudent to retain the assumption made by PA and stated by them to be
-consistent with the basic principles developed by the special CIDST .
working group on pricing - financing for public funds is expected to
diminish with time, virtually ceasing within the second half of the
forecast period.
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XIX Demand Relationships over Time

Among the factors we have found to be expected to affect the demand
for on-line searching supplied through EURONET, the following appear to
be the most important.

1. The autonomous growth of demand, as more individuals and
organisatiors learn about the potentiality of these services.

2. Reaction to growth of the supply of new data bases and new
softwear systems.

3. Choices open to customers; essentially whether or not Lockheed,
SDC or similar services will be available in addition to EURONET.

4, Prices charged and user costs for services made available
through EURONET.

5. Prices and user costs of computing services.

6. Prices and user costs of alternative information services such
as off-line searching or manual searching.

7. Economic prosperity.

8. The nature and extent of the EEC/government control of the
facilities offered.

Even in principle it would be impossible to indicate the characteristics
of a model taking all of these factors into acccunt. Moreover many of them
will not be in the control of EURONET.

Figure 2 illustrates a more simplified demand model taking into
account only three factors: calendar time, price (and user cost) and market
organisation. This calendar time relationship will incorporate the effects
of factors 1 and 2 above: factor 3 is represented by market organisation.
The relationships assume implicitly certain expectations on factors 5 - 8.
Mathematically the model is an attempt to picture two relationships:

D, =D, (t, p + ¢)
DC = Dc (t, p +c)

Dm is the expected European demand for on-line services assuming
that they are all supplied through Euronet. DE is the expected demand for
on-line services thropgh Euronet.if other computing services are available
as at present. t represents a calendsr year, p price and ¢ user cost.
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In Figure 2 the curves qql Dl’ qwz D2, QWB D3 represent demand
curves in monopoly conditions for EURCNET at 3 points in time, and
q31, q32, Q33 represent demand curves in competitive conditions. Because
the competition would not be perflecl, the competitive curves are not
shown as straight lineg, that is we acsume that some users will use some
EURONET services even if prices are generally above those of U.S. suppliers.
The figure shows price and user cost separately but on the same axis and
indicates that even at zero price demand may not have reached its full

potential as savingsin user cost could increase demand still further.

-In order to make a mzaningful estimate of the effect of price on
demand it is necessary to estimate the demand function Dm, Dc at least
over the araof interest. The graph shown in Annex U and derived from
the PA feport corresponds to something like the curve Xl X2 X3 which
joins points on different demand curves. We have seen a number of curves
which have tried in this way to relate historical changes in demand to
changes in price. Figure 2 shows how misleading these con be as estimates
of the price elasticity of demand at one point in time.

The mathematical properties of the functions Dm’ Dc can be fairly
readily stated. The first order properties would be:

a%n EEE. > 03 aDm aDc < 0.
‘s

3
-t at 3 (ptc) 3 (pte)

The second order properties would be:
T N2 e

.- E_EE s :_EE >0 wtot-= tg (p), tg (p), < O thereafter.
Cat®  at2

(This implies an S-shaped growth curve such as the Gompertz curve used by
PA)
2°D 3°D
m c < 0j; the higher the price the lower the rate

ata(p+e) ata(p+c)_

of growth.

. 2
3 Dﬁ > 0; the monopoly demand curve is concave to the origin, and:

3(p+0)2
32 D
—Cf >0 for p+ec <k (t)
‘a(p+c)2
<0 forp + ¢ >k, (t)

Where 50 is approximately equal to the price plus user cost for on- line seaiches
not using LURONET.
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Many functional forms fit these conditions. Our survey does not
give much grounds for chsosing between them except to suggest that
demand elasticity is probably greater at high thmat low prices. For
consistency with PA it is probably hest to choose 2 function which assumes
the shape of a Gumpertz curve when price varies in the way implied by
the PA forecasts. Within this requirement it séems sensible to choose
as simple a functional form as possible.

We are not able to propose an exact functional form hcwever. The
reason is that it is not satisfactory to present the functional form
without having constructed nunerical demand models to test the realism
of the function propesed. The data to do this does not as yet exist in
Europe. It could be done using United States data if this could be
made available.

The sources of information available to us have been set out in
this report, together with the findings of our own survey. We have
from this work some basis for estimates of growth in demand and of the
effect of price on demand, and they have been set out in Tables 9 & 5 respectively
given in sections XV and X. The former do not appear to be consistent with
the PA report. It is understood that the findings of this report are
regarded as unsatisfactory in certain pecpects and that papers have been
vritten putting forward alterations. These papers have not been made
available to us. We alsc understand that there are views about likely
price trends or pricing policies which may not be consistent with the
views presented here, but we are not informed about the basis of those
or the resulting expected prices. Again data from American services
would be of use, even though not directly applicable to Eurcpe, and
would be invaluable in testing the validity of alternative functional

forms.

We are thus in the position of having obtained sufficient information
to make an informed guess at -the relationship between price and demand
given access to certaln other available information, but not having had
access to these remaining information s.ources. But it would be quite
wrong to attempt a quantitative estimate of these relationships founded
on material (the PA renort) believed to be based on certain incorrect
assumptions without adequate data on prices, and without any testing of
our survey-derived hypoctheses on existing data. It is honed that never-
theless the Group may find our qualitative findings and survey results useful.
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XX Conclusions and Recommendations

A1l the conclusions included in this report must be regarded
as tentative both because of the small sample that we were able to
contact and because on-line information services are still very
much in the experimental stage.

With this reservation we presént the following conclﬁsions:

1. Almost all those who had experience of on-line services
have used only bibliographic style materials, usually nzeded by research
and development personnel but accessed by information specialists.
If the data available remains of the same type then the types of
people using it and the need for information specialists as inter-
mediaries will remain the same. Under these circumstances demand is
unlikely to expand to more than, at the outside, ten times its
present level over the next ten years.

2. If other types of data are made available; particularly
product information, conmz=rcial and economic information and numerdical
data the services will begin to be used by a far wider range of people,
often without the need for specialist intermediaries. FExpansion of
on-line use could then be much greater, exceeding a 10-fold increase
over 10 years.

3. Such an cxpansion would depend on the provision ofnew data
bases with pre-digested information and the provision of problem solving
sof'tware.

i, At the present time the material regarded as having the
most inelastic demand is patent information.

5. The usual on-line pricing system by which consumers are
charged only for what they use is regerded as absolutely necessary if
demand 1s to grow rapidly.
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6. However scne large users might gain at least in the long term
from either an annual subscripticn or a two-part tariff form of pricing.
This would also increase the certainty of revenue for suppliers.

7. The method often used by intermediaries of charging per guery
is likely to become less important as on-line services grow because of the
ease by which costs can be allocated under the price per minute system.

. 8. Reactions to price in Europe at the present time are heavily
affected by the existance of a number of experiments and marketing prograrmes
which allow scme level of free use.

9. Most users did not expect to reduce demand if prices were raised by
up to about 10%. Above that level until about 20% most expected to cut back
time per search so keeping costs constant. Above the 20% level many users thought
that they would no longer use on-line services or at least that they would cut
back usage heavily. This suggests a demand responsiveness fairly close to - 1
up to about 20% rise in price(probaﬁly slightly more inelastic for many small
rises). Above this, demand can be expected to be elastic.

10. We have little evidence on which to base predictions about the
response to cuts in price. It appeared that most existing users would not
respond greatly to small changes and that again up to about a 20% reduction
elasticity would be close to unity. For greater price cuts the evidence suggests
an elastic demand. The price elasticity of existing users will understate the
overall price elasticity of demand but we were unable to estimate the extent of
this under estimate.

11. How an organisation specifies its information budget and within
this budget how much it allows for on-line information has an important
influence on the organisation's demand for on-line information. Most organis-—
ations with information departments had specified information department
budgets which they found difficult to vary over the short- term. Over a
longer period most thought they could vary the budget in response to demand
for on-line services by final users but would have to justify budget increases
because of price rises by demonstrating that the service remained cost-effective.
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12, If an organisation has no budget for information it will
be extremely difficult fer an organisation to use on-line services.

13. Some of these problems can be reduced if the cost per
search is less than the organisational limits on discretionary or
petty cash expenditure. In this case final users may have discretion
over vwhen to use the service without going through a central information

service,

14, University researchers are likely to find it particularly
difficult to obtain finance for on-line searching,. '

‘ 15. Consultants and other professional services should find
finance easier but their level of use will not be great unless more
specific information is available in data base form. '

-16. Generally government departments had not experienced
difficulty in finding the necessary finance but were sometimes limited
to using particular systems.

17. Demand will respond differently to different types of cost
depending upon whether they are included in the budgzet of those who
decide whether or not to use the service. TFor instance users are likely
to be less responsive to changes in telephone charges than they are to

on-line charges.

18. A bottleneck in increasing usage appears to be the rate
at which information services, documentation and clerical staff can be
expanded to provide the hard copy records discovered in searching.

19, Tenmninal costs are not normally regarded as a major bar to
the use of on-line systems but could limit the spread of use to a large

number of final user secticns.

20. Most users regarded manual search as a close substitute
for on~-line searching although they recognised that there are important
differences in the product especially related to the speed at which
the answer is obtained. Information specialists however recarded

the on-line search as a very differcent product.
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2l. Staff costs are likely to increase more rapidly than other
costs so that,at present charging rates, computerised information systeoms

are likely to become more and more cost-effective.

22. But most users thought an information specialist vas
necessary for the successful use of on-line services, Information
specialists disagreed with this view, but they did think that lkmowledge
of the data-base was important.

23. Within on-line services the cross-elasticity of demand between
two services supplying the same or similar data bases appeared to be
large although there was agreed to be some differentiation of product.

24, The growth of economic activity in the econoryy as a whole
was expected to have a major effect on the growth of demand for on-line
information services, both in the private and probably even more in the

public sector.

25. On the basis of questionnaire response it might be expected
that the demand for on-line information by existing users might increase
perhaps five-fold over the next 10 years. Most respondents were unable
to estimate chanses in totaldemand but those that did this expected
a ten-fold increase (from the current low level), half of the increase
coming from new users. Greater expansion than this, it was thought,
would require a combination of many favourable factors.

26. There was some doubt as to whether the price per search
was likely to increase over the period. There are believed to be
major economies of scale which are not being utilised. However many
costs are not currently borne by the on-line services. Data base
royalties are expected to increase considerably. Investment is needed
both in hardware and particularly in software. And in many cases prices
do not currently cover costs. Therefore it is thought that demand must
increase many times before the scale economies cover all costs, including
‘investment costs and increased royalties and costs per search can
consequently decline.



27. Most respondents were uncertain about the effect of
transmission changes. Until the charging policies of the PITs have
been settled uncertainty may act as a bralke on demand expansion.

28. Some respondents feared that EUROWET would attempt to
set up a European monopoly. Although this could improve the chance of
realizing economies of scale it is likely that it would affect overall
demand adversely. It would therefore be harmful to the expansion of
on-line services in general.

A ' 29. Most respondents thought that governments should be involved
to the extent of facilitating agreements between the PITs. Some other
thought that further capital assistance would be worthwhile. Some

large users thought that any goverrment involvement, unless limited

to specific areas, was likely to prove harmful.

3. In order to express the relationship between price and
demand it is necessary to separate out supply effects, learning
effects and price effects. The first two of these can, for our purposes,
be combined with a time trend. Demand functions rieed to be estimated
which relate denand to tine and price. Two separate demand functions
are required, one for the monopoly and one for the competitive case.
The properties of these furictions have been identified, but no
mathematical or numerical form is given, because acceptable time trends,
price and demand data were not available to us.

31. The consultants are not aware of any adequate material
available at the present time within Europe which would enable them
to determine future demand in greater detail. Over the next few months
as experience of on-line usage increases such material should become
available. The British Library research on demand should also be conplete
within the next few months. Therefore the consultants recommend that
further monitoring of demand for European on-line services should be
undertaken later in 1976. Regular nonitoring thereafter should also be
undertaken. ‘

32. Relevant material is almost certainly available within the
United States. Although European experience is likely to be different
in many ways the likenesses are probably more important than these
differences. The consultants therefore regard it as very important
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that ana'lyrsis of American experience should be undertaken. We repard
it as a major weakness of this report that no such work was possible.
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QUESTIONNAIRE TO PROVIDERS AND USRRS OF ON LINR INFORMATION ARNEX 1

N.B. ALL INFORMATION PROVIDED WILL BE TREATED IN CONFIDENCE. NO INDIVIDUAL FIFRY, OR
INDIVIDUAL, WILL BE QUUTED WITHOUT CONSENT

Demand for On-Line Information Services

1. Type of Service Provided

(i) What types of on-line service do you provide/use?
e.g. Bibliographies, abstracts, physical data?

(ii) What subject areas are covered by these services?
e.g8. pharmaceutical, civil engineering?

(iii) At what types of organisation is the service aimed?
e.g. large firms, Research and development organisa-
tions, universities, individuals? Please could you
estimate the relative importance of each type of
organisation?

(iv) What'pfofessional groups currently use the service?
What are their relative importance?

(v) Is the information available through batch output or
' other means?
If so what proportion of users employ each method?

(vi) Would you please add any other comments on the type
of service which you regard as important.

- -

2. Trends in Services over the Next Ten Years

[Ehis question is worded for providers of information
services - if you are a user could you tell us something
about (i) what you would like to see happen and (11) what
you expect to see happen./

(i) Do you expect to extend the types of information
available? If so into what areas?

(ii) By how much do you expect overall demand to increase
in the next ten yeurs?

(iii) In what way do you expect each existing group of
consumers to change demand?

(iv) ‘Do you expect new groups of consumers to use the
service? If so which groups do you expect to be
important? .

(v) How important do you expect each access method to be?

(vi) Do you expect the real cost of providing the service
to increase or decline? By how much?

(vii) Do you expect the real cost of transmitting the
service to increase or decline? By how much?

(viii) Do you expect to have excess capacily in your service
throughout the period? .

(ix) What bottlenecks do you expect to occur?

(x) Do you expect aJternatlve services to develop? If so,
of wh-{ kind?

(xi) Are ‘there any other trends thut you think may be
important? '
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3. Factors Affecting Demand for the Particular On-Line Service Provided /Used

PLEASE TICK ALL IMPORTANT FACDRS AID COIMENT ON THE MANNER IN “HTCH TINY AFFECT DEIA

(i) wWnhat do you think are the main factors affecting whether
a firm/you will use your/a particulur service

a. Type of business

b. Wxtent of research and development work

c. Size of organisation

d. BEase of access to the service

e. Cost of using this service rather than other means
of obtaining the information

f. Competitors use the service

g. Other (please specify)

(ii) Yhat do you think are the main factors affecting whether
an individual within an organisation with access (or an
individual within your firm) will use your/this service

a. Ease of access to the system

b. Whether he or his department pays for the service
c¢. YWhether he has used the service before

d. "Yhether others have used the service

e. Type of work involved in - if so what type?

f. Other (please specify)

*

4. Pricing Policies

If you have never charged or been charged for the service
please go to question 6.

(i) Do you charge (or are you charged) directly for the
services :

(ii) If so what form does this charge take?
e.g. price per unit, annual subscription.

(iii) Does the price vary

a. between types of consumers
b. between large and small users or other groups

If so in what way?

(iv) Is the price directly related to the cost of provadlng
the service?

(v) If so what types of cost are taken into consideration?
(vi) Have you changed your pricing pplicy in the last 5 years?

(vii) If so how did the change affect the demand for each type
of user:
a. arge/small/1nd1v1dual
b. type of organisation
By how much in each case?
(viii) Are there any other aspects of existing pricing
policies you regard as important?
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Future Pricing Policies

[?his question applies to providers of on-line services -
if you use a service please go to question 6./

(1) Do you think that you are likely to change your level of
prices over the next 2 years? If so what do you expect
the effect to be on:

a. the number of consumers

b. the type of consumer

c. the extent to which they use the service
d. the revenue obtained.

(ii) Do you think you are likely to change your pricing
structure over the next two years. If so what do you
expect the effect to be on

a. the number of consumers

b. the type of consumer

c. the extent to which they use the service
d. the revenue obtained.

(iii) Do you think that the most important determinant of the
expected change in demand in the next four years will be:

a. the type of service provided
b. the cost of that service .
*c. the ease of access to the service
d. the general level of economic activity
" es. 1increased familiarity with the service
f. Other (specify)

(iv) Are there any other points about future pricing policies
that you would like to make? .

Possible Price Changes

- (Parts (ii), (iii) and (iv) apply to providers only)

(i) hat do you think the effect on demand would be in
terms of both using the service at all and the level of use
. of raising prices by

a. 5%
c. 20%
~d. 50%

[If'this question is not appropriately worded in terms of the
price structure you use/face please give similar details
relating to changes in the existing price structurq:/

(ii) Do you think different groups of consumers would react
differently? If so how?

(iii) Do you think these effects could be mitigated if the
' pricing structure was modified at the same time?

(iv) Do you think it is more important to increase the number
of users or the number of times each user employs the .
service? Vhy?

~ (v) Are there any other points about demand response that you

would like to make?
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Annex for Users of On-Line Services

Buizet Allocation

i.
41,

i14.

iv.

Ve

Do you have a fixed budget for on-line information?
How easy would it be to increase this budget it

(a) price went up .

(b) you wished to use the service more.

Would your response be different over a period of'
(a) é.g. 3 months

§bg one year

¢c) 3 years.

How much did it (will it) cost you to start up the
sexrvice?

What do you think are

(2) the relative costs : :
(b) the relative benefits of on—line rather than
batch or manual systems.

Ease of Uze

i.
i1.

111.

Do you think that' using the on~line system requires
an expert on information processes?

Do you think the system could be simplified? If so
in what ways?

How easy would you find it to change to another
supplier?
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7.

8.

- A6 -

Desirable Future Changes in On-Line Services in éeneral

(i) Do you think that on-line information services w111
develop greatly in the near future?

(ii) How do you think this development could best be
achieved?

(iii) In particular do you think there is an important role
for government assistance and for 1nter-government
"cooperation?

(iv) What types of services do you think will have the most
growth in usage over the next ten years?

(v) What types of people and organisations do you think will
start to use on-line services over the next ten years?

(vi) What types of people and organisations will extend their
usage of on-line services over the same period?

(vii) What level of usage of services would you expect?

(viii) Do you expect there to be excess capacity on the actual
information system and capacity constraints on
transmission or other similar difficulties?

(ix) What other trends in general demand and provision do you
expect?

Data Availability

/(i) and (ii) apply only to providers of services./

(i) Do you have data on actual prices charged to consumers

that you would be prepared to give us?

(ii) Do you have data on actual demand by each consumer
group which you would be prepared to give us?

(iii) Do you have any data on how demand changed when prices
changed which you could give us?

(iv) Do you have any other data which you think would help
us analyse the responsiveness of demand for on-line,
service to price and other factors?

(v) Do you think it would be helpful for us to discuss the

project further with you? If so could this be most
usefully done by telephone or would it be possible for
us- to visit you sometime during April or May?

We thank you very much indeed for your assistance.

CHRISTINE WHITEHEAD

TONY FLOVERDEW

JIM THOMAS

LONDON SCHOOL OF FCONOMICS
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Notes on the questionnaire

Nature of the service used or provided

When asking about the nature of the service our aims were to determine
the type of on-line services which are avallable and are being used and who
by,as well as the usual means of access.

Trends

In relation to trends over the next decade we wished not only to
Kknow how the nature of available information might change but also the
extent to which the increased demand is likely to be made up.of increased
usage by existing users rather than by new users. Views on expected costs,
both financial and time, were also asked for here.

Determinants of Demand

In ,the third section we asked for reasons why organisations choose
to use the on-line services. Reasons were classified by the type of
organisation, the financial costs of using the service, other user costs,
related organisational behaviour and other reasons (to be supplied by
respondents). In the second part of the section similar questions were
asked about individual users of the service. '

p

Pricing structures

The fourth section asked about existing pricing policies and changes
that had taken place over the last few years. The most important information
required here was the structure of prices for different consumer groups
and their relation to costs and demand. '

Expected changes in price

The next section follows on from the fourth and asks about expected
price changes, how these changes are likely to affect demand in terms of
number and type of consumer and the level of usage and what is the relative
importance of prices at their expected levels in comparison to other
variables determining demand. '

Effect of hypothetical price changes

Finally in relation to price, respondents were asked about the effect
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on demand by different groups of hypothetical changes in price and in the
structure of pricing. ’

Budgeting for information use

The next section (added to the questionnaire after the first interview
had shown up the great importance of budgetary structure) covers the type
of budget available for using on-line information services. It asks how
flexible budgets are to changes in price and changes of demand arising
from other factors and the extent to which response might vary in the
short and long rn. There was a further question on fixed costs of
starting to use the service, both financial and time, which was discussed
in greater detail in interviews. Finally users were asked about relative
costs and benefits of on-line services in comparison to alternatives giving
an alternative qualitative measure of expected elasticity of demand.

Expected changes in service

The last section relating to consumer responsiveness concentrated
upon expected trends in on-line services in general. (Until this point the
majority of questions had related to the respondents' experience with
specific services.) Questions in this section were on the type of
services and types of consumers which were expected to be important and
included qaestions on changes in ease of access. A different type of
question, about the role of goverrment, was also included in this section.
This was intended to elicit whether respondents thought that there was a
case for goverrment assistance either through direct subsidisation or by
other means e.g. spreading information about the service; also whether the
volume of the available services would depend upon inter-goverrmental
co-operation. ' '

[ ]

Qdantita’cive material

The final section asked whether,respondents possessed data on demand
and price of existing services and if so whether they were prepared to make
these available to the consultants.

The sample
- This questionnaire was sent to all organiéations suggested by the Commission
and by members of the E.F.A.G. sub-committee. At each of the early interviews
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réspondents were asked for the addresses of other organisations who
might have relevant experience. Questionnaires were then seht to these.
There is no suggestion therefore that the sample was in any way random.
We have simply attempted to obtain information from a wide range of those
who use and provide the service. Because those who actually use the
service in Europe are likely to be in the forefront of information know-
ledge the respondents are not a representative sample of those who will
use the service over the next £n years. But it is not possible, or
probably useful, to obtain information from those who have not used such
servicés. It will therefore be necessary to treat results with care and
specifically to assess the importance of any factors which will result
in differential response. Details of the respondents are given in Annex 2.
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ANNEX 2
The Respondents
(Received by May 21st 1976)
Nawe of Organisation Method of Obtaining Information
Allan & Hanbury - Postal Commmication
Ariane Interview
A.S.L.I.B. |  Interview
British Library Researchand Development - Telephone Interview
British Petroleum ' '

British Petroleum Patents & Trade Marks

Division
Burroughs Welcome Research

Interview
Postal Questiomaire

Interview

B.N.I.S.T. " Postal Questionnaire

Civil Aviation Authority Interview .

Dial-Tech, Department of Industry = Interview -

B.I.M.B.I. Interview

Excerpta Medica Interview

A. Lliibarm}g—nﬁedlme Experiment, British Interview

Hatfield Polytechnic Telephone Interview/Postal
Questionnaire

Hoechst Interview

I1.C.S.U. Postal Communication

Imperial Chemicals Industry Interview |

Inspec , Interview

Institute of Electrical Engineers Library Interview

Institut Francais de Petrole Interview
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Method of Obtainipg Information

Institut Textile de France

Mrs. Olga Kennard - Cambridge University

Chemical Laboratory
Lockheed
Lucas Aerospace

Mass Spectametry Data Base

Atomic Weapons Research Establishment

Medical Research Centre

Merck Sharp & Dotme

National Library of Australia
N.0.C.I.

Norsk Senter for Informatikk
Pechiney Ugine Kutlmann

- Post Office - Viewdata
P.U.D.O.C.

Royal institute of Technology Library
Stockhodmnp

~ Shell U.K.
Shell Holland

© Small User - unnamed

U.K.C.I.S.
Unilever Port Sunlight
Unilever Research

University of Illinois

Interview
Postal Questionnaire

Postal Camunication

- Interview

Postal Communication

Telephone Interview
Postal Communication

" Postal Comunication

Postal Questionnaire
Postal Questionnaire
Postal Questionnaire
Postal Communication

Postal Questionnaire
Postal Comunication

Interview
Interview
Postal Questionnaire
Postal Questionnaire
Interview
Interview

Postal Questionnaire

Zentralstelle fur Maschinelle Dokumentation Postal Communication

Communications received after the Final Draft had been completed

Systems Dynamics

University of pondon Library
Science Reference Library
World Health Organisation
AFDAC

Postal Comunication
Postal Camunication
Postal Cormunication
Postal Questionnaire

Postal Questionnaire
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ANNEX 3

THEORETICAL FRAMEWORK

1) The determinants of demand:

Demand for any good depends upon a number of important factors
other than its own price ineluding the price and availability of substitute
and complementary goods, the closeness of these substitutes, the level of
income, ‘the tastes of the consumers and the nurmber of consumers. We will
look at each of these factors in turn.

a. The relationship between the demand for a good and its price
is described by the demand curve. A useful measure of sensitivity of demand
to its own price is elasticity. The price elasticity of demand is the
pmportlonal change in quantity demanded in response to a change in prlce
and may be defined as the limit as Ap tends to zero of _g/.q or 2 - dp’
where p stands for price and q for quantity purchased. This megsm'e
generally varies from one point to another on the demand curve, for
instance because demand may not be very responsive to price changes when
the level of price is close to zero while it may be extremely sensitive
if the good is expensive. The elasticity or responsiveness of demand
‘varies greatly between different commodities and this variation depends
upon two important factors:

the closeness and availability of substitutes

the importance of the good in consumers' budgets.
It is also likely to vary considerably depending upon the length of the '
time period over which the response of demand to price changes is observed.
Elasticity of demand with respect to price is nearly always negative - when
price goes up, demand falls.

When the elasticity of demand is less than -1 the good is said to
have an elastic demand. This means that if price is increased the decline
in demand is so great as to decrease the total revenue spent by cinswners
on the good. If the elasticity lies between ~1 and O demand is inelastic
and revenue will increase when price is increased. If elasticity is exactly
" equal to -1 revenue will remain constant if prices are increased. This '
will occur if consumers have an absolutely fixed budget for the good and
so must reduce qﬁantity, vhen price increases, by just enough to offset the
price increase and so keep within the budget.
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The demand for a good is iike]y to be elastic where there are

many similar goods (substitutes),which the consumer can use and obtain

 almost the same utility, provided these products are currently being
marketed campetitively. A small change in price can then lead to considerable
switching of demand. In particular the demand for a single firm's product
will normally be far more elastic than that for the product in general,
except when there is only one firm providing the product. The closeness
of substitutes depends on how narrowly the commodity is defined. For
example the demand for abstracts provided on-line could be more elastic
than thé demand for an abstract service in general which in turn may be
more elastic than the demand for information both through abstracts and
through other sources. But in situations where product development is
occurring rapidly, prices of substitutes may not be particularly

. competitive - for example, it is possible that on-line services could
bear a substantial price increase before any substantial switch back to
batch processing took place. '

In short, the demand for a given on-line system will depend upon how
easy it is to substitute other systems, how different are their costs and
the extent to which a similar data base to the one desired exists - all of
these factors are elements of the closeness of substitutes.

In general it is thought that where a good is a very small part of
a consumer's budget demand will generally be very inelastic over quite large
changes in price. However in the case of information, on-line searching may
very well be a very small part of a firm's budget but not so small a part
of an information deparﬁnent's budget. The price elasticity of demand in
this case may depend on whether such decisions are made centrally or
within the information department.

Finally the elasticity of demand is generally thought to be less in
the short run than in the long run. The longer the period of time the
easier it is for consumers and.firms to substitute one good for another.
This is not only because changes in price take time to be apprecj.?ted but
because many decisions are made for particular time periods and changing
from one good to another may require e.g. different investment and so will
not be worthwhile until the original investment needs replacing. Over a
period of years therefore a price increase, relative to the price of
substitutes, will have a greater effect on consumption than over a shorter
period.
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On the other hand there are scme factors which could make elasticity
greater in the short run. One is the possibility of fixed short-run
budgets, so that consumers of information services can only respond to an
x% price rise by a compensating reduction in demand of x%. In this case
elasticity is exactly equal to -1. In subsequent years however budgets
may be revised upwards and the long term demand eiastici’cy may be lower.
Another possibility is that the case for paying, say, £50 an hour for a
particular type of search may have been established, perhaps by cost-
effectiveness methods. Following a price rise further studies may be
considered necessary to see whether the service is still cost-effective
at the higher price. Pending the results of thosestudies expenditure
may be halted. Finally it could happen that temporal substitution of
consumption is possible, and people will carry out extensive searches
ahead of an anticipated price rise with a consequent temporary reduction of
demand afterwards, like drinkers attempting to anticipate a budget
increase in duty by buying up wines and spirits just before the budget.
Since many demands for on-line information arise unpredictably and need
to be met rapidly this case may not be very important.

Although the illustrations above are related to price increases,
similar arguments apply to price reductions. With a fixed budget for on-
line information a price reduction can bring at best an equal percentage
rise in demand. Firms that did not use the service at a higher price
could require some time to validate the economics of the system at the new
low price. |

b. The demand for a good is affected not only by its own price but
also by other factors mentioned at the beginning of this section. Demand
is often strongly affected by the level of money income of consumers.

The sensitivity of the quantity demanded to total money income of all
consumers is measured by the income elasticity of demand. This may be
positive or negative, depending on whether demand increases or decreases
with income. Most goods have positive income elasticities (they are
called superior goods) but this may vary over the range of income"ff: for
conéwuers. For example the elasticity of demand with respect to incame
for margarine may well be positive for those on lower incomes but may
become negative as incomes rise. The same argument can apply to goods
which involve different technologies - for example it is thought motor
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cycles have positive elasticities in countries with low incomes and
have negative elasticities in advanced countries where wealthier consumers
are able to purchase cars. It is possible that a similar situation might -
exist for e.g. manual searching and on-line searching - but of course this
is a matter of conjecture.

For many goods a more important distinction is between whether
demand with respect to income is elastic (elasticity greater than 1) or
inelastic (less than 1). The demand for goods with high income elasticity
is 1likely to grow rapidly as GNP increases and information is thought to
be such a good. But again this can change over time if for instance
saturation point is reached. Consumers may simply not be able to digest
more than a certain amount of information and once this is provided in
the quickest, most useful way, any further information might well be regarded
" as a 'bad' rather than a good.

The’ concept of income elasticity is less appmpriatfe to firms than
it is to consumers. It may be that if firms have a high turnover they will
be able to buy more information - for instance if they allocate as a
budget a fixed percentage of turnover. On the other hand it is possiblé
that a firm may see a period of low prosperity as indicating the need for
a greater effort on R and D and hence on information. If we compare one
firm with another instead of the same firm at different points in time,
similar considerations may apply, and perhaps another point also needs to.
bemade - the small firm may not be able to afford the R and D budget of the
large firm and may spend more on information as a result.

c. Next the demand for any good depends upon the price of other
commodities. This relationship, already discussed generally in relation
to the effect on the elasticity, can be described by the cross-elasticity
of demand. This relationship is measured by the percentage change in
demand for the good in question resulting from a small change in the price
of another commodity. If a price rise in one increases demand for the other
the goods are termed substitutes; if the price rise causes a reduction of
demand for the other good, the goods are termed complements. In on-line
information we would expect to find that batch and manual searching are
fairly close substitutes while there is a complementary relationship between
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‘the demand for on-line information and the price of terminals. [ This
relationship need not be symmetric - one would not expect the effect of
changes in the price of on-line searching on the demand for terminals
to be equal to the effect of changes in terminal price on the demand for
on-line searches.]

d. Finally there is the question of how many consumers there are
in the market as the market demand for a good is the sum of all individual
demands. Some goods are only likely to provide utility to certain groups
of consumers and this is thought to be the case with on-line information,
. at least as currently conceived. It is therefore important to examine
changes in the number of consumers likely to find the service of on-line
information useful. This is the work already done by PA

LY

We have here described part of our task - to examine in more detail
the relationship between the demand for on-line information as provided
by EURONET and the price of such information. To do this we must also
examine the effects of income, substitutes, complements and the size of

the market on the demand. We can then apply these results to the potential.

population making use of the work already available. There are however
a number of special features of information in general and of on-line
information in particular which also affect demand. These factors are
discussed in the next section.

2) The Nature of Information and On-Line Information Services:

Information differs in a number of ways from the conventional
consumer good of economic theory. The ways which are of particular
relevance here are:

a. In general the consumer doess not desire information for its own
sake. He wishes to obtain the information because he expects to be able
to use it to help him obtain some other good. The demand for information
is therefore a by-product of the demand for other goods and services. In
this way it jis somewhat like transport which is rarely demanded for its
own sake. But the demand for information may be even more complex than
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that for transport as information may only lead one to another activity
which is itself a by-product. For instance information may be demanded
_because a firm is involved in some research work but the research work
'13 also dananded not for itself but for the goods wiich may eventually
come out of the research.

b. Partially for the reasons given under (a) it is extremely
difficult to measure the benefits of information. Thus demand which
is based upon the expected utility from obtaining the information is
ill-defined. Probably the most important reasons for this lack of
definition are:

i ignorance and uncertainty of the value of the information received.

ii a time lag between when the information is made available and
when it is actually used.

iii much information is collected for an unspeclfled future use and
-as such is an investment with a very uncertain return.

iv the final consumer of information is rarely the person who pays
for that information. This fourth point means that the user's
cost is usually only his time in obtaining the information while

the cost to the organisation is that time plus the financial costs

of obtaining the information, any information service staff costs
and time, and maybe other elements as well. It is also possible

that internal bureaucratic control systems, or average cost pricing

systems used internally, may make the cost perceived by the user
higher than that incurred by the organisation. .
v the actual unit of information is ill-defined in that the quantity
paid for (e.g. number of contact hours) does not represent a
quantity of information demanded, which might be a number of
relevant references, or something less easy to quantify.

This difficulty in measuring the value of information means that decisions
as to whether or not to pay for an information service are unlikely to be
based on a full estimate of the relative costs and berefits of having or
not having the information. They are more likely to be based on some |

rule~of-thunb or bargaining decision which determines the information budget.
Within an information dept. however the structure may be rather different

as here measurement of relative cost for apparently equivalent services
can be made. ' '
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c. The production of information is often a by-product of the
production of other goods. This is less so for abstracts, bibliographies,
data and other such forms of information (although data may be collected
e.g. for control purposes and then used for forecasting or analysis of
market behaviour) but it is important in terms of on-line information.Here
the data bases are often a spin-off from the provision of hard-cover volunes,
the camputers have been installed for other purposes, transmission is through
systems installed for general communication and terminals are used for
many other types of information. Thus the capacity to obtain on-line
information and its costs are jointly determined with many other factors.

The provision is therefore difficult to cost,as is the system by which the
consumer obtains the information. )

On-Line Services

) When we look at on-line services in particular rather than information
in general the most important point to make is that these services differ
from other information services only in the sense that they provide the
material in a different format. At the present time almost all the information
available on-line is also available by some other means either through
batch use or by manual searching of published material. The value of an
on-line search differs from that of other means in three ways:

a The relative cost of this method rather than other means of
obtaining information.

b The speed by which the final user can obtain the information.

¢ The kind of . information provided may be different, partly due to
the interactiwe method of searching.

' Because the nature of information is so complex many users of on-line
information may define simplified means by which to estimate the value of
(c). Two possible approaches are to count the number of titles (if what
is being searched are abstracts/bibliographies) obtained or, more relevantly
to utility, to count the number of useful titles obtainsd by each means.
Ideally what is required is to measure the benefit of the information obtained
from uking the system,to the ultimate user and to the organisation directly,
but for reasons mentioned above this is regarded as too difficult to be
worthwhile. As a major benefit of on-line searching is seen to be a

‘reduction in the number of nan-relevant titles obtained the second measure
is far the better. ‘
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(a) and (b) are both elements of costs and should include all
financial costs which arise because of the tise of on-line searching -
compared with those relating to other means. The speed of search reduces
the time cost of search and this aspect should be valued at the benefit
of the use to which the time saved is put. The value of obtaining the
" information more quickly may be considerable but can only be assessed by
the individuals who want it. However the use of skilled manpower in-house
may be greater for on-line searching.

When taking account of costs most demanders of the on-line service
are likely to take account only of the costs borne by themselves e.g. if
the service is provided by an information department which does not pay
its own telephone bill then the costs that department are likely to
take account of are the financial burden to themselves, and staff time
involved. They will not necessarily take account of savings in users'
time (excgapt to the extent that users force an awareness of these factors
on the information department) or those costs that are borne centrally. If
on the other hand the telephone bill is paid by the information department
the cost of on-line searching will include this and the relative cost of
this rather than another method will be different from the first case.

* EURONET

The use of a particular on-line service will depend not only upcn
the factors determining the demand for such a service in general but upon
the relative merits of this service with respect to other on-line services.
In a market where there are only two or three major suppliers of network
systems one might expect to find a considerable amount of differentiation
of product in order to attempt to tie users to a particular service even
when thére are price differences.

The most obvious form of service differentiation is the provision
of different data bases. Here there are two important elements: (a) the
number of bases relevant to the consumer made available and (b) the quality
of coverage of the subject areas within the data base. For many large
firms a wide range of data bases are useful while for other organisations
a system will be of little mse unless a specific data base or at least
material in a specific area is available. In order to increase demand by
increasing the number of users a wide range of data bases is necessary.
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(b) the quality of the base is also important as this determines
to a great extent whether manual searching of many sources is likely
to produce greater utility than mechanical searching. Many data bases
currently available are adequate for those who desire some information
on a given subject but completely inadequate for those who require full
information. Over time the quality of the material available through
different access means may be just as important a variable in determining
_demand as the quantity. '

A second possible way of differentiating the product is in terms of
the access procedure. This applies especially to access to the data base
host rather than to the network. For example some systems allow a
. considerable amount of preparation to take place before the computer is
accessed and so reduce contact time. Some have much simpler means of
gaining entry into the system. In relation to the second there are both
gains and losses to simplicity. If the system is simple to access use
will be far easier and costs will then be reduced. But if complex access
also means a better search the investment may be worthwhile although
reducing usage in the short term. Also having learned one system people
may be loath to move to another. Training costs, including time i'equ:ired
for training, may be quite significant. Thirdly the terminal and other
hardware can be specific to a given system or useful for other systems or
even completely dissimilar uses. If the terminal is specific then it is
likely to stop some users from using the system altogethsr while making
others put off starting to use the system. On the other hand once the
user has obtained a terminal a& specific terminal will be a strong disincentive
. to nbving to another system. Where terminals are rented rather than purchased
outright disincentives are less.

Other means of differentiating the product and tying consumers to a
particular supplier of a general service include pricing structures which
have a fixed fee for using the system at all or compel users to subscribe
to a hard-copy service at high cost, perhaps together with a low unit cost.
If ‘conswxers are prepared to pay the fixed fee they are more likely to use
this service rather than ofthers. But of course for many the utility of the
service may be less than the cost taking account of this fee and so demand

is reduced.
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Finally legal and administrative means can be used to tie consumers.
- At the present time in the U.K. consumers are not generally permitted to
use Tymeshare because of its role as a common carrier. A similar rule
extended throughout Europe would of course make many substitutes to
EURONET illegal and put EURONET itself in a monopoly position. There
would of course be incenfives to consumers to find ways round this system
and EURONET muldff.by no means necessarily obtain all the existing business.

There may indeed be many other ways of differentiating one on-line
system from another but all of them entail either improving the benefits
of the specific service so that it meets consumer requirements better
than other services, or modifying the cost of this partlcular serv1ce in
relation to other available services including constra:rung the use of
these other services by one means or another.

Thus the demand for on-line information through EURONET is one way
of obtaining the general product of on-line information; the demand for
on-line information is itself one way of obtaining information in general;
and information in general is one input into the R and D process and of
course other processes as well. One would expect that in rormal circumstances
the price elasticity of demand for the first would be greater than that for
the second and the second would similarly be greater than that for infar-
mation in general. A priori we would expect the demand for on-line infor-
mation provided through EURONET to be extréﬁxely elastic’except to the extent
that there were monopoly elements either 1ri terms of the availability of
data banks or in terms of monopoly in transmlssmn ang access. But this
high elasticity will only apply over part af the price range. There are
prices at which EURONET would clearly be the best buy for many users; others .
at which it would hardly stand a chance. Over these ranges elasticity may
be quite low.

3) 'The determinants of price:

The cost to the organisation of using an on-line information system
can be regarded as consisting of two elements:

(a) the price paid to obtain the search
(b) the user cost of obtaining the search - including time of
' information officers, researchers, etc.
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Within (a) there are a number of different pricing structures with which
the firm may be faced. The two most usual are pricing per unit and the
payment of a two (or multi) part tariff. Both types exist in charging
for on-line searching. ' '

Within (b) there are a number of important elements including the
provision or uge of a terminal in order to be able to search at all and
the training and time taken by the personnel doing the search.

These user costs can be split into fixed and variable costs when
examining whether or not to do a single search but all are variable when
the organisation is deciding whether or not to become an on-line user ‘
at all.

Thus when making the initial decision whether or not to become a
user the price facing the organisation includes:

i The provision of a terminal, by purchase or lease, or the use
of an existing terminal which will possibly exclude some other use of that |
terminal. a
ii The training of staff to mse on-line systems.
iii The staff time used in preparing and making the search and in
disseminating the information.
iv The possible increase or decrease in research staff time involved
in being present dquring the search, understanding the format etc.
v Any extra documentation costs resulting from the search including
staff time, . '
vi The actual financial cost of doing the search.

Each of these price elements should be regarded as opportunity costs, that
is to say they should be costed in relation to the value of other uses
foregone. For instance if an existing terminal could have been used for
another job then the cost of doing the search is the value of the other job
not being done, or postponed.

Thus when determining whether or not to start using the service the
financial cost of a search may well be a relatively minor part of the tosal
cost of using on-line systems. It is of much greater importance in
deciding whether or not to do a particular search. |
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If the on-line information system is charged for by a two part

tariff the finaneial costs of starting to use the service are likely
to appear much larger. The case for a two part tariff is often thought
of as resulting from the coammon situation of a service with relatively high
~ fixed and relatively low variable costs. It is certainly true in these

" situations that if a supplier wishes to make a profit or even simply cover
" his costs he will have to charge on a simple tariff a price considerably

~ in excess of the variable cost of the service, and hence restrict demand
below the socially optimal level. In this situation price discrimination
(charging a different price to different consumers) is sametimes used,

but it is not always practicable and sometimes illegal to do this. With
a two part tariff in comparison to a per unit charge it may be possible
for a supplier to increase his revenue but whether he can or not will
depend on the structure of demand.

There is no need here to set out the formel conditions in which
a two part tariff will increase the suppliers' revenue, social welfare or
both. Qualitatively it can be explained as follows: suppose users have
-a wide range of possible searches they wish to make and for some of these
they are willing to pay a lot, others only a little. Such users may take
out a subscription because of the great value they attach to some of
their searches. Having dore so they may make plenty of use of the system
by doing scarches whose value is only just greater than the low per-unit
price. Under a single tariff system the price would presumably have been
higher and so fewer searches would have been made. To offset this gain
from the two-part tariff there will be some potential users who attach a
moderate value to being able to search occasionally, and would have paid
the higher single tariff rate, but are deterred by the subseription given
their relatively modest expected use. The importance of these two groups
of consumers can be compared analytically if both individual and market
demand curves are known.

If organizations are initially uncertain about the benefits to be
derived from on-line information services, the existence of a two-part
tariff may be an effective barrier to their using the service at all, For
if they are inclined to underestimate the total benefits they will obtain
they will not think it worthwhile to pay the initial fee.
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Pricing Structures of On-Line Information Systems

There are three basic structwres of pricing currently in use by
suppliers of on-line and batch information systems: those related only to
hours of secarch time employed, those which include an annual subscription
or charge and those which charge a price per search (or per question asked).
‘The first is the most usual and owr research suggests that it will continue
to grow in relative importance.

In this case the monetary cost of an on-line search to the consumer
is usually made up of a number of elements including:

(a) The royalty paid to the provider of the data file.

(b) The cost of accessing the file.

(b) The cost of transmitting the search.

(d) The cost of printing out the output (where output is in batch mode).

(¢) is normally made up ef two parts: the cost of the telephone link
from the searcher to the network and the cost of using the network.

The price of a search therefore varies for a variety of reasons
of which the most important are: '

(i) which file or files are to be searched.
(ii) the length of computer time that the search takes.
(iii) the distance of the searcher from the nearest access point to the
network and from that access point to the data storage units
and (iv) the number of references printed out, if there is batch output.

These in turn are dependent upon the area of interest, the detail of
the information required, the skill of the searcher and the location of the
organisation. The first and last of these are probably the most important
and indeed much research and investment are being employed to cut the costs
of transmission. ) |

The second type of cost structure is the two-part tariff. The majority
of suppliers wsing this form are data banks who require the purchase of
hard copy before issuing a key word. For many users, especially large users

* Tt is worth noting that EURONET policy is not to vary prices to users
in accordance with distances between access points and data storage units.
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or those who are information conscious, this is in fact not a cost to
using the service as the hard copy is purchased anyway. It is hovever
likely to be a major restriction on smaller users whose total benefit
from information derived from these sources is not great. ' Similar argu-
ments apply when the entrance fee is to pay a subscription to an Inatitute
or other organisation.

Where the first part of a two part tariff has been a large investment,
such as a dedicated line, use has usually been confined to large )
organizations with a high demand for information. An interesting development
has been that some have set up a comercial service as intermediary

. searchers for small users which has helped to cover their costs, while
providing a service available to those whose total demand for such information
is not great enough to make it worthwhile for them to require their own
jn-house facility. '

. The third type of cost situation is a charge for successful search
or per question. This is a system used by some intermediaries and allows
them flexibility in how they obtain their information. The price from the
point of view of the final consumer is more closely related to the benefit
which he expects to reveive (an answer to a question rather thanten minutes
time on a computer) and this may in itself increase demand. But in
practice searching costs vary so greatly between questions that the method
does not appear to be favoured by information intermediaries.

The structure of on-line service priving is likely to affect strongly
what type of consumer actually uses8 the service, how often and the way in
which searches are undertaken and thus affect the total use of on-line
services. |

4) The Role of the Budget

In theory organisations should be prepared to purchase a good if
the benéfit obtained is greater than the cost of purchasing. However most
organisations do not make such appraisals in relation to each purchase
but, instead, assess the likely value of purchasing par*blcular gocds over
a pericd and then set a budget for these goods.
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If the valuz and costs of the good involved are well known and
stable this procedure is not likely to cause many problems but if changes
are taking place it may result in important distortions from the
optimum. For instance if the budget for information is fixed for a year
and prices increase &fter six months the department may be able to do
nothing about it except cut back usage to keep within the budget, even
though revenues have also gone up and the information at the new price
still has a positive benefit.

The nature of the budget for information and for oxi-line services
in particular will therefore often be a major determinant of effective
demand. The most important factors are likely to be: '

(a) whether there is a specific budget available for on-line
information. ‘

(b) whether the other items in the department's budget are sub-
stitutes for on-line searching.

(c) how large a proportion of the budget is on-line information
and indeed information.

(d) whether the costs can be allocated to the final user and

' if so what type of budget procedures he faces.

{e) whether and how the budget can be modified during the period
it is supposed to cover.

(£) which costs of using the on-line services fall on the budget
by vhich the decision-maker is constrained.

Under (a) if there is no budget for on-line searching a decision to
use the system must be specifically dependent upon taking money from scme
other defined use, from a general pool, if any, or making a special case
to some central agency. These factors are likely to increase the difficulty
and the staff time cost of getting started on the system. Once a budget
has been agreed, and the value of the system evaluated, it may be easier
to vary it in response to demand from final users. Purthsr in a time of
general stringency those with existing budgets are usually in a far |
better position to retain them than are those without to obtain a special
allocation.

If in case (b) prices or demand do increase one possibility is to
substitute from within the department's budget be it the information depart-
ment or the final user department. If much of the budget is used for
gathering information it may be easier to make a case on the grounds of
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cost-effectiveness for continuing or expanding the use of on-line
information services than if most of the available money goes on very
dissimilar items. For this réason it might be thought that information
departments (if they think the service worthwhile) will be less affected
than final user departments. '

But point (c) generally works the other way. If on-line services
are a very small part of the department's budget then it will be easier
to cut back samething else by only a small proportion to pay for the
increased demand on costs. If on the other hand on-line services are a
‘large part of the budget there is likely to be greater inflexibility. In
many firms information is a relatively small part of total twrnover and
within the information department on-line services are again a relatively
small proportion. While this remains the case it is likely that consumers
will find no great difficulty in increasing the budget at least when they
can demonstrate that the service is cost-effective.

On~line information is likely to be a much greater proportion of
an information department's budget than of a final user department's. For
this reason many proponents of on-line systems have suggested that final
users should be asked to pay for searches. The asymmetry arises because
the cost of a single search is often within the petty cash limit of a
final user department and therefore requires no spzscial authorisation while
in the information department a search is part of a large formal budget
difficult to increase in percentage terms. Thus price changes and demand
changes can be best met by users increasing their use of petty cash (or
any other non-earmarked category within the budgetary system) rather than
by seeking formal agreement to a larger budget for on-line searching.

The capacity to pass on costs is highly likely to be of importance
in the growth of on-line systems provided that the value of $iuch searching
is rated as highly by the final user (point d) as it is by the information
department. ' '

‘The length of time for which the budget is determined and how flexible
it is (point e) will clearly both be important in determining response
to changes in price and demand in the short and long run and in defining .
how long is the short run. Within the budget period if there is a certain
flexibility information demand may well be able to adjust so long as
on-line sc*ices are a small proportion of costs but whether this is
feasible or worthwhile will depend upon the penalties to the department
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of either exceeding the budget or getting the budget increased.

Finally which costs are actually included in the costs borne
by the decision-maker is of particular importance in determining the
effect of clanges in price (f). For instance many information depart-
" ments may be required to pay computer and on-line service bills together
with staff time, overheads etc., but are only allocated telephone
costs in a fixed proportion or even do not pay telephone charges at all.
"If the telephone cost increases but other costs rerain the same this
then may have little or no effect on the demand for on-line services, not
because the real price has not increased but because the information
department does not have to bear the increased cost. Allocation of
specific costs to the department using the service will result in better
decisions as to whether or not to use a service but from the point of
view of effective demand different budgetary systems may result in
considerably differing responses to the same price change by consumers
who obtain similar utility from the good. The importance of the type
of budget employed by consuming organisations in determining demand for
on-line services at least in the short-run can hardly be overstated.

In the longer run it would be expected that firms will adjust to
price and demand changes in a way which better reflects their overall
objectives. Thus long-term elasticities may be very different from short-
term ones but whather they will be greater or less will depend upon the
specific budget structure used by the organisation.

5. The Role of Government

A final conceptual question which is of relevance is what role
goverriment might play in the provision or subsidy of on-line information.
It matters because (a) govermments may take decisions to build for the
long-term more easily than private firms so the quality and quantity of
material and networking could be significantly different with govermment
intervention and so affect the extent of demand.

(b) if goverrments are prepared to subsidise the service the
price level (and structure) may not have to be set to cover costs or
make a profit and so the price organisations have to pay is affected by
government decision.

(¢) coverrment itself is a major user of information services and
the main co.itractor for much research and so can heavily affect knowledge

and use of the service.
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The case for government (or inter govermment) assistance with
provision or price subsidisation iz based on three principles:

(1) Cost reductions including quality improvements arising
from co-operation or greater utilisation of capacity.

(ii) The value to society of long-term investment may be
greater than it is to the individual firm and so providers
of on-line services should be allowed to obtain cheap funds

- to set up their service (or be subsidised in some other way).

Individual firms, for reasons of cash flow, or imperfect access
to capital markets, may require a higher or more certain rate
of return than government which can, at least in theory, afford
to take a longer view. On this argument goverrment assistance
with risky or long-term investment may be justified; information
may sometimes fall into these categories. '

(iii) Information has scme of the attributes of a public good
and provides considerable spill-over benefits to the community
which consuidng organisations when detemining demand would not
take into account without subsidy. The benefits of information,
in other words, may accrue to the community as a whole and not
Just affect the profits of the consuming organization.

The a priori case for inter-government co-operation is clearly strong
in a situvation where the value of the service to an individual demander
depends preatly upon the variety and quality of data bases available. More
users with similar requirements do not increase costs proportionately and
this is, of course, a major part of the case for EURONET. Indeed within
the European context surplus capacity in at least part of the system is
likely for some time to came.

The case for subsidy under (ii) is one aspect of the general argument
that some investment is worth more to the community as a whole than to
individuval organisations. This might be expected to be particularly true
of on-lire information networks because of the large speculative investment
involved. .

The extent to which the community benefits more than the individual
from information (iii) has never been effectively measured. It is thought
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that such a benefit does exist and so there is a case for some subsidy
but the extent of the benefit and therefore of the required subsidy is
wnknown and the choice will normally be a political decision. But there
is a further point hsre in that once information has been made available
to one consumer there may be substantial costs in stopping its further
free dissemination. This might lessen its commercial value to, say, a
particular manufactorer who could make substantial profits if he had the
unique opportunity to make use of the information to improve his product,
but perhaps only marginally improve his profitability if all firms could do
so. Nevertheless the social value of the product improvement could be very
great. In this case the only way in which adequate provision can be
achieved is through government intervention. ‘

There is therefore reason to think that goverrment may have a
valid role in supporting an on-line information service which goes beyond
simply co-operating to gain the benefits of economics of scale. But
govermneht intervention is not necessarily always beneficial. They could
use resultant monopoly powers to increase costs to consumers and so
decrease demand or to limit access to particular data bases. Moreover
control ¢f information services by govermment could produce less responsive-~
‘ness to consumer needs than a comnercial system which rneeded to sell its
product to remain in business. These adverse elements of goverrment
intervention may also affect derand (and price) considerably but in a
contrary direction. They might be partially obviated by involving consumers
in the management of whatever system was set up.
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ANNEX 4

ANALYSIS OF SECONDARY SOURCE MATERTAL

1. Introduction

The economic literature contains an enormous number of empirical
studies of markets for goods having widely different characteristics
either of demand or supply. For example, goods may be directly dznanded
for the services or utility they yield or the demand may be derived, such
as that for intermediate goods and factors of production. Characteristics
range from services and perishable goods which cannot be stored through to
durable goods, such as cars or refrigerators. Supply characteristics
may vary from situations in which it is possible to expand production
* quickly over a considerable range of output to situations (such as
agricultural production) in which short run response may be quite small
and it may take some time for output to respond fully to same change in
demand conditions. Markets vary as to the number of substitutes for and
complements to the good in question which exist and also the degree of
competition or monopoly in the market.

Even if interest centres in the demand for some good and in particular
the relationship between the quantity demanded and the price of the good
it is still necessary to consider supply conditions in order to sze whether
it is possible to identify a demand relationship. In general if the
quantity of a good sold at a given price is observed the data most probably
represent the interaction of demand and supply factors rather than the
reaction of the quantity demanded to variation in price.

The demand relationship may be identified in a number of ways. In the
simplest case in which the price of the good is the only or the predominant
influence on demand, if suppliers set the price and are brepared to supply
any guantity at that price then the quantities bought as price varies
correspond to the demand relationship. In the more general case in which
other factors affect demand and/or supply it may be possible to identify .
the demand relationship by observing the effects on the guantity bought of
changes in factors such as consumers' budgets, tax regulations, or costs
and other supply factors. Clearly this problem must be considered in

studying the market for information.
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2. The Demand for Information

There are two studies of particular relevance concerned with the
market for information; Berg (Journal of the American Society of Information.
Science Jan/Feb 1972) and Hayami and Peterson (American Econcmic Review
1972 62(1)). The first investizates the demand for scientific jouwrnals
while the second is.concerned with the potential social benefits of

improving the accuracy of the information provided as a public service

by the U.S. Department of Agriculture. In both cases the demand relation-
ship is identified, since im the first study it is argued that the editors
of the jourmal studied set the price and then supplied the quantity demanded
at that price, while there are other supply and demand factors which help

to identify the demand relationship (and hence the elasticities) for the
agricultural products which affect the provision of information studied

in the second case.

The Berg study investigates the demand for the Journal of Physical
Chemistry by members and non-merbers (mainly libraries) of the American
Chemical Society for the perijod 1956-1966. In addition to producing price
elasticities of demand on the part of members and non-members, the study
indicated differences in the demand characteristics of the two groups suggesting
that a better allocation of resources would be obtained through a dual
Journal system in which institutional subscribers would receive the entire

collection of articles for archival purposes, while ACS members would reccive
smaller, more specialised packages, matching their profile of interests. If
such differences in the demand characteristics of consumers of on-line
information exist, it is possible that knowledge of these differences might
be useful data affecting the form of the supply of on-line information, but
_such an investigation is beyond the scope of the present study.

Similarly, while the Hayami and Peterson study suggests that the
potential social benefits outweigh the costs of some improvement in the
accuracy of information provided, a benefit-cost analysis of methods of
improving the technical reliability of the service and the merits of
alternative systems of accessing and interrogation in on-line information
services lies outside the terms of reference of the present study.
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3. Other relevant matorial on the demand for Information

Two issues of major importance in this study are (a) in what units
should quantity of information be measured?, and (b) how do consumers of
information assess benefits of information and what factors determine these

.. benefits? There is an extensive literature which although not dircctly

concernad with the demand for on-line information as such may be brisfly
mentioned for the sake of the light it sheds on these two issues.

Marschak J. ("Economics of inquiry, communicating, deciding" Ameriean
Economic Review vol. 58 no. 1968 pp. 1-18) discusses the argument that
information is not valued for its own sake but only to the extent that it
modifies decisions. It follows that what is important is that the coverage
and accuracy be appropriate for the decision to be made. (For example if .
a researcher wants to obtain background information about a subject a search
which turns up 10% of references may be as useful, if not more, than one
which finds %0% of the relevant references. On the other hand if a firm
wishes to know what patented research has been done in a specific field

only 100% coverage may be of use at all.)

Marschak also argues that the measure of information usually used -
the bit - has little relevance to the value of information as it is
simply a measure of transmission to which a value cannot be attributed
without further knowledge about the nature of the information being
transmitted.

Cost-effectiveness methods do not try to supply a measure of the
value of output, but they do require a measure of output of an information
system, and there is a substantial body of research in this field, reviewed
in Chapter 6 of Flowerdew A.D.J. and Whitehead C.M.E. (Cost Effectiveness
and Cost/Benefit Analysis in Information Services OSTI Report 5206 October
1974). The two most relevent references are (a) Ashmore, Smith and Stern
(Cost effectiveness of current awareness sources in the pharmaceutical
- industry" Journal of the American Society for Information Service 1973
Jan-Feb pp. 29-39) who discuss the choice of data base on the criterion of
alerts and unique alerts and (b) King D.W. and Bryant E.C. (The Evaluation of
Information Services and Products, Information Resources Press , Washington
D.C. 1971) ¥hich assesses the importance of a number of different measures
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of performance such ag speed of obtaining the information, accuracy of
information and so on, as elements in an effectiveness measure. It is
clear from our own research that these are the types of factor that
information departments are tsking into account when determining whether
or not to use a given on-line information system to do a particular search.

Apart. from the attempts to determine demand curves for information
discussed in Annex 4 part 2 there have been very few attempcs to examine
the benefits (and therefore the price consumers are prepared to pay) for
information. Two which imply ways in which organisations might go about
obtaining such measures if they wish to determine quantitatively vhether or
not to use on-line services at particular prices are those by Danmers
and by Wolfe et al. Both are interested in making the distinction between
user cost and the cost to the organisation,which is likely to be a major
source of difficulty in estimating the demand for on-line services. This
is because demand for the service will often be determined by the infor-
mation de‘partn'xent and payment ccme from that department's budget while the
ultimate user who will obtain the direct value of the information may
have little say in whether or not to use the service.

Dammers H. F. (Economic evaluation of current awareness systems EURIM
Conference Paris 20-22 November 1973) atterpts to measure how much users
would be prepared to include for SDI information in their own budgzet.

Wolfe J.N., Bryden D.H., Scott A. Young R., Aitchison T.M. (The Economics
of Technical Information Systems: A Study in Cost Effectiveness OSTI Report
5103 Edinburgh University 1971) also measure benefits to final users in a
nurber of ways taking account of time saved and output costs if information
is not available. They suggest that these factors will weigh differently
depending upon whose decision will determine use of the service.

Nightingale R.A. ('A Cost Benefit Study of a Manually-produced Current
Avareness Bulletin' Aslib Proceedinzs 1973 25(4 describes a study evaluating
parts of BP's information service in which the benefits are seen as the

value of time saved measured in terms of salary plus overheads at £4 per
hour. This study is important in that it suggests how one might expect
organisations and information departments to determine which of a number of
ways of obtaining given information they would actually use - a major
element in determining the responsiveness of demand to the price of on-line
information services.
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4, The Demvind for On-Lire Informzticn Services

Two important publications on the demand costs and prices of on- line
information have been published in the last few weeks. These are (a) the
SDC report by J. Warger, M. Fishburn and C.A. Cuadra entitles "On-Line
Impact Study"; and (b) No.2 in the EBSIDIC Eurcpcan User Series "Information
Economics" editors G. Pratt and S. Harvey published by Aslib.

The SDC report arises from a large survey of users carried out in
late 1974 and early 1975. It is thought that at the time the survey covered
about two thirds of the total on-lire using community. This was made up of
about one third ccmmercial, one third educaticnal, 20% goverrment and .scme
others and it was found that the vast majority of demand was initiated from
information departments. The main determinants of starting to use the system
and continuing ese are discussed as well as more general descriptive material
on hciv the system is used, staffing etc.
The most important conclusions from the point of view of our project appear.
to be: ’
a) Existing users have not generally found the necessity for a
terminal to be a major hindrance.
b) There are some initial difficulties with staff trat cost time and
finance to overcome. '
¢) The method of searching and the number per user varies considerably
between types of user: Comnicreial uzers do the fewest searches
while educational users do the most. But commercial users are
more prepared to use more than one cdata base.
~d) Average search time is about 18 minutes but educational users
take less time and goverrment agencies more.
e) The Humber and type of search depends on area of interest
e.g. medical searches normally use only one data base because only
one is readily available.
f) The mean cost for search was $23.83 but this was heavily skewed
and most costs were below $10.
h) A major benefit was thought to be extension of information
services and increased use of information. Productivity of
Productivity of staff was also thought to have increased. A
greater brezkdowm of these benefits is shown in the following
table from page 15 of the Brief Summary Report:

o e T AL e 4 e 3eTReFmE A v s e e MRS taiest T g L LB ROR EARET RS Ls s S e e e e g Jamen T £h A n g e AR R R I LR A



Question: What did your organisation initially anticipate would be the
main benefit of using on-line systems?

(Managers, N = 472)

72.0% Faster turnaround time by k4g Serve more users
67.5% Access to additional 43,0% Capability for literature-
» sources of information searching services
56.9% Reduction of staff time 5.0% Other
47.2% Greater precision in 2.9% Didn't know
searching

Over 90% of managers thought these benefits were realised.

The report accepts that the evidence on costs is the least accurate in
the survey for a number of reasons including low response. It also contains
useful material on the motivation of managers who use the service as wall
as evidence on the problems of initial cost of usage. Scme of the material
can be and will be campared directly with our own findings.

The Aslib report provides information on available data bases (a list
of which is given, in the first report of the European User Series - 'Data
Bases in Burope' editor G. Pratt, published by Aslib 1975) and thzir costs
and prices. It also includes a succinet historical review of the growth
of on-line information services in Ewrope, describes currently available
systems in detail and lists the groups for which available information will
be of relevance.

Estimates of each type of cost (access costs, terminal costs, tele-
communications charges and print charges) are then given and graphs
provided showing the relative cost of searching different data files
through different on-line suppliers. Different points of access and methods
of access are also analysed so providing information on the variation in
transmission costs. These suggest that trancmission costs per hour vary
considera.. 7 and are the major reasons for the differcnces in overall

v

prices paid. There is however no adjustment of costs made to allcw for
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differences in the amount of useful output obtained frem different scurces.

Four reasons were given by Martha Williams in 1974 ('Use of Machine-
Readable Data Bases', Annual Revicw of Infornation Science amd Technolegy,
Vol. 9) for the gvowth in on-line search in the U.S.A. They were:

a) Greatly reduced costs of storage

b) Decreased ccmmunications costs because of specizlised networks

c) The availability of tapes to meke retrospective searching feasible
d) Increased reliability of computer operations.

The Aslib report discusses their possible relevance to what may be
expected in Europe. The first two reasons are of course the basic
technological changes which have made the idea of EURCNET, and other
systems, possible. It is not certain that further savings will be
experienced in the future. Reasons (c) and (d) both affect considsrably
the valué of searching and (c) especially is expected to be a major
determinant of demand. The importance of (d) may by now be mainly historic.

Given the current pricing structure the authors argue that the major
determinant of demand is accessibility and that this is heavily influenced
by the users' experience. Therefore user education together with increased
accessibility through édial-up (preferably local call) will form the
basis for expznsicn in Eurcpean cemand.

Neither SDC nor Aslib attempt to relate demand directly to price. It
is worth pointing out that the cwrrent levels of charging are as low as
they are because all three major on-line service systems are provided as
spin-offs from other preduction processes. Data bases themselves are also
generally spin-offs from the publication of hard cover material or similar
activities. '

This means that prices have not generally had to cover the total
costs of using an independent system but only those costs whichariz2 because
of new usage. For entirely new systems or new data bases costs could be
of a different order and prices if set to cover these costs would then be
very much higher than those currently obszerved. Information on cost such
as that available in Vickers P.H. ('The Costs of Mechzanised Information
Systems' published by OECD 1974) is of relevance in that it suggests the
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range over which profitable or break-even prices would have to be set.
Which costs should actually be borne by the consumer if social benefit
is to be maximised is a ccmplex econcmic and political problem, scme
aspects of which are discusced in Chapter 5 of Flowerdew and Whitehead
where particular notice should be taken of the distinction between
private and social costs.

Decisions abcut appropriate levels of subsidy or cther forms of
goverrmental assistance are of course outside the scope of this study
and will presumably be arrived at by political means. It may be relevant
to note however that there may be reasonsble economic grounds for at
least some level of support.

A final relevant area on demand before turning to the material on
EURONET is that of the demand for a network. J. B. Wyatt ("Towards
Computer Networking -~ Tne Harvard Experience" Annals of Economic and Social
Measurement 3/3 1974) sugmests that there is a very geood economic and
financial case for providing computer networks both on the grounds of

cost and because services can be bhetter suited to the consuner. Of
particular rclevance to our problem is that when the budget is placed in
the hands of users it was found that a market does grow up in which demand
is sensitive to price and service time and that users do differentiate
between systems choosing that which best meets their own particular needs
at least cost - not simply choosing either the best without respect to cost
or the cheapest. Nen-comparability between access methods and data bases
was however found to be a hindrance.

Thus in the literature on on-line information services there is much
which helps us assess the relative importance of different variables in
determining demand by final users and organisations and there is considerable
information on actual costs and prices. However there is very little incdeed
which addresses itself to the particular question of responsiveness to
specific price levels and strﬁcture, and chanzes in these prices.

5. EURONET

The literature most directly concerned with EURONET consists of the
reports prepared by P.A. International Management Consultants Limited and
by Pandata BV for the Commission of the European Conmunities and the papers
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by G. W. Davies and A. Tombery presented at the Second European Congress
on Information Systems and Networks.

The report Forecast of Users of On-Line Retrieval Services for
Scientific and Technical Information in Eurcpe 1976-1985 prepared by P. A.
International Management Consultants Limited in November 1974 presented
forecasts for the years 1976, 1920 and 1985 of (a) the number of users of
on-line retrieval services for gcientific and technical information
in Europe (covering the EEC countries plus Switzerland, Austria, Spain,
Portugal, Sweden, Norway, Finland and Iceland), (b) the average annual
frequency of use per user and (c) the total data traffic flowing over
the comrunication lines between users and the systems providing the
on-line services (in bits per annum). The forecast valuss are reproduced

below:
1976 1980 1985
Users ’ 60,000 960,000 2,350,000
Average use per user 1.7 2.8 3.7
12 12 10,4 x 1012

Total traffic 0.1 x 10 3.3 x 10

The methodology underlying the production of the forecasts involved
building a model which allows the totals to be obtained from disagmregate
data concerning

20 geographical regions
23 subject area sectors
12 types of on-line service

4 languages
b measures of data traffic.

Given various assumpbicns made concerning the generzl character of the
information service field during the period, the componsent parts of the
model were then forecast, in some cases by extrapolating earlier trends and
growth patterns and in others on the basis of information procured by the
team producing the P.A. report. Appendix B of the report contains forecasts
disaggregated by region, sector, etc.

To evaluate the P.A. forecasts in the context of possible demand
relationships it is necessary to investigate the role of prices in the
forecasting model. (Page references are to the P.A. report.) The only
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mention of price occurs in Section 3.1 Assumptions where it is stated

(p. 11)¢

g) pricirz policy

It is assumed that costs of alternative on~line services will be
comparable. While commercial organisations are likely to insist
on short term profitability, public services such as EURONET may
not. Nevertheless, financing from public funds is expected to
diminish with time, virtuvally ceasing within the second half of
- - the forecast period. Prices are assumed to be indspendent of
the geographical location of the user.
These assumption are in line with the basic principles devédoped

by the special CIDST working group on pricing.
Later (p. 54) there appears:

Perhaps because of its abstract nature (e.g. to receive an item
of information twice is not twice as valuable as receiving it

, once), information has never quite followed the market behaviour
of material commodities. Compared with the overall impact of
scientific informationon whole communities, most users appear
umwilling to pay much for the information that they seek.

No price data appear explicitly in the computation of the forecasts,
though to the extent that prices affect other corponents of the model (such
as the annual data on millions of search expressions per year, 1971-1974,
used to it the Gompertz curve to the growth of MEDLINE (p. 24, Figure 3,7))
some implicit price effects are presumably incorporated in the forecasts.
However, it is clearly nct possible to derive the implicit price structure
corresponding to the forecasts of usage and traffic.

" If it could be assurmed (a) that the suppliers of on-line information
set the price and then supply all that is demanded at that price and (b)
that the price moved over time in fixed proportion to costs, it would be
possible to say something about price, since the P.A. report does make
same assumptions concerning costs (pp. 11-12):

h) Costs

For a retrospective search against a single data base, yielding
25 citations during a half hour session, the total charge to the
user (in 1974 US dollars) including communication, processing and
printing is assumed to be: :

1976 $20
1980 $10
1985 $5
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While these figures are only notional, they give:an indication
of both the perczived cost of a search to the user, and the
potential revenue to the opesrators of services.

Unfortunately, the report does not explain why these numbers were
chosen, so that it is probably wise not to assume that these cost figures
can be used as a proxy for prices. Thus while the fcrecasts of usage
and traffic in the P.A. report have considerable value, it is not easy to
see how, in the absence of forscasts of price structures, they may be
used to derive demand relationships and elasticities. Figureal,based on
the P.A. data, can therefore be regarded as illustrative only.
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ANNEX 5

SOME DATA ON PRICES AND THE GROWTH OF DEMAND

»In order to build up a quantitative picture of the responsiveness
of demand a selective search was made of the literature and the questionnaire
‘was used in an attempt to collect data from the respondents (see question 8).
The information from these sources may be grouped under three headings
(i) costs, (ii) prices and (iii) demand.

(1) Costs The majority of the data available relate to the costs
of information services. In addition to the PANDATA report referred to
above there are G. Pratt and Susan Harvey, Information Economics (European
User Series 2) and The Cost of Mechanized Information Systems (Directorate
for Scientific Affairs, O.E.C.D., 1974), while a further five cost studies
are summarized and discussed in N. V. System Dynamics S. A.'s Final Report
on "Project 1: Analysis of Various Cost Studies in connection with EURCNET".
Unfortunately these data are of very little interest as none of the studies

is concerned with pricing policy or pricing structures.

If it were the casc that the price of a particular service was set to
cover the costs of that service then the cost data would be relevant in
setting lower bounds for prices. This is obviously not the case where
cross-subsidization between services is possible and if there is any degree
of goverrment subsidizaticn the relationship between costs and the pricing
structure becares very tenuous.

(ii) Prices Here the data referred to on-line charges, either per
hour or per search and to off-line charges of printing citations etc and
came mainly from respondents to the questionnaire. This source provided some
information on tariffs of tharges for SDC, Lockheed, TITUS, ARIANE, UKCIS
and Excepta Medica. In addition Dr. A. J. Harley of the British Library
provicded price data on IEDLARS in the U.K. and two Swedish reports (R. Hjerppe,
Experiences of an Interactive Retrieval System - ESRO/RECON, Royal Institute
of Technolcyy Library, Stockholm, November 1974 and R. Fjerppe and A. Nord,
Utilization of the ESRO/RECCN System at the Royal Institute of Technology
Library during the period November 1973 - Decerber 1974, Royal Institute of
Technology Library, Stockholm, November 1975) provide pfice data on ESRO/
RECON.
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The information on tariffs is relevant to the study in providing
some observations on the prices of information services, but the data
provided by respondents even when supplemented by further information
obtained from the selective search of the literature gives only an incomplete
picture of the prices of some services at a small nunber of points in time.
Given the time and resources available it has not been possible to build up
a fuller profile of the movement of prices for a wide variety of services
at a large number of points of time.

(iii) Demand It was found that data on demand were even more
difficult to obtain and interpret than those on costs or prices. A number
of users of on-lire information services who responded to the questiomnaire
were prepared to provide some data on their demand, but these constitute
only a proportion of total demand and it is not clear how representative
they may be. The mz2in potential sources of information on total demand
are the suppliers of on-line information services and in general they
did not make this information available for the study. '

The demand data presented by Dr. Harley and also those ccntained in
the two Swedish reports are of interest in that they also present data on
prices. Even if the demand for these services is not fully representative
of those to be prcvicded by EURCHET, this information is important as it
illustrates some of the difficulties involved in investigating the demand
for a nsw product during the pericd of innovation. Any attempt to -derive
price elasticities is further complicated by the fact that the services
have been provided free over scme periods of time.

The data obtained from Dr. Harley relate to the number of retroactive
search requests per week for MEDIARS in the U.K. for the period 1966 to
1975 and are presented in figure A2. From its introduction in 1966 to October
1970 the service was provided free and the steady growth during this pericd
therefore represents mainly the rate of innovation of the service. In
Octover 1970 changes were introduced and there resulted a dramatic fall in
demand, although less dramatic than the diagram suggests since 20~25% of the
demand in the period prior to the introduction of charges was {rom France
and this demand would have switched to a new French access to MEDLARS
" vhich became available at this time anyway. The charges were £10 per search
for camerical users, but only £6 for educational users and about 80% of
total dema: 4 came from the second group.
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In February 1974 MEDLINE bocame available and during the initial
 period after its introduction its use was provided free. The graph
suggests that the demand for MEDLINE may have been beginning to grow
along a similar trerd to that followed by the denend for MELLARS prior
to 1970, but in April 1975 charges were introduced for MEDLINE and
there followed a drep in demand. Clearly demand for both MEDLARS and
MEDLINE is responsive to changes in price, although the data do not
provide the basis for the formal calculation of elasticities.

The Swedish data also suggest that demand is responsive to price
changes. Teble A.l shows the nunber of cammissioned queries per month
for RECCH from October 1972, themonth the service was introduced, to
October 1973. (Data taken from Hjerppe, November 1974, p. 12).

"The nurber of queries per month ... shows a decline towards

the end of the spring 1973, and then sharp rise in June. This

suéden onset was due to the fact that RECON was offered free of

charge to all researchers affiliated to KIH during June-August
in order to get a higher utilization since only 9 queries were
submitted in May, which meant RECON was idle most of the time

in May." (Hjerppe, November 1574, p. 9).

Month Number of ] Percez}tage of queries
commissioned queries which were frce

October 1972 10 10
November 8 o)
December 17 3%
January 1973 14 " 0
February . 12 0
March 10 0]
April 6 0
May 7T 0
June 22 82
July 29 72
August %0 63
September . 20 45

26 27

October

Table A.1
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Once again, while it is not possible to separate the trend effect
from the effect of changing prices, the data do sugryest scme responsiveiness
of dzmarxd. '
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