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1. 

1. Preface 

The Industrial Affairs Commission of the ECC has charged 

SORIS with the task of conducting 11 a technical economic 

survey 11 about the application of EDP systems ba.sed on 

Mtaly~is of the present computer market, technical develOE 
. . . 

ment trends of production and theoretical development trends 
' oE the applications". During the course of this survey SORIS 

has asked the help o£ the following.companies: 

- SE.t-iA 

- SOBEl·iAP 
- Deutsche Revision und-~euhand A.G. Treuarbeit 

- Rijkskantoormachinecentrale. 

The foreign companies have been charged with the direct survey, 

whereas SORIS has organized the entire research, has coordinat­

ed th~ activities o£ the various companies and has done the 

writing. 

The various companies have collaborated in the research to 

different extents. SORIS wants to thank especially those 

companies which have, in addition to the direct survey, furnish 

ed exhaustive information and documentation which were very 

essential to this survey. 

BORIS expresses its gratitude also to all those who have . . 

.contributed in the difficult task o£ finding analytic document~ . 
ation, and to those who, with their advice, have made it 

possible to correct inevitable imprecisions. 



.2. Research Design 

The survey consists of s· volumes: 

· 1. General report 

- Introduction 

- Methodology 

- Summary 

Bibliography 

2. supply.o£ Electronic Data Processing Systems 

1. Hardware and software· supply 

2. Hardware 

3. Software 

3. Development trends o£ the computer installations in 

the EEC countries and the United Kingdom 

4. Trend o£ installations in the Egc Co~tries and the 

United Kingdom (1962-1969) 

5. Forecasts .£or the seventies. 

4. current and future applications of extra-large EDP 

systems by industries 

6. Manufacturing 

7. Retail 'stores 

8. Banks and insurance companies 

9. Public utilities 

10. Universitie.s and service bureaus 

5. Future demand £or extra-large EDP systems in Public 
Administration· 

6. Annexes 

- Experts interviewed 
- Users interviewed 

.·-
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. 3. The ·Research Field 

a) High performance EDP systems 

According to the definition established in the co~tract, 

the term "electronic processing system with high processing 
.... 

and storing capacity" has to be understood as a system 

which has at least one computer of the capacity of an IBM 

.360/65. 

This definition has been narrowed· down further . ·in the 

course o'£ the survey by adding to the high capacity 

processing system a large core storage with a capacity 

above 512 I words and a minimum purchase price of $ 5 

million. -
b) Forecast period 

The forecast period has been extended unti.i 1980 and 

requires therefore an approximation (degree of the . 

survey's results which grows wiih the extension of the . . 
period considered. Consequently, the quantitative £ore-

. casts on demand during the period 197Q-1975 are more 

exact than those £or the subsequent five years. 

' . . 
·c) Geographical extent of the survey·· · 

. - . . . 
The . su:r:vey . includ~d the £allowing countries: .. · 

- Belgium 

- France 

-Germany 

-Holland 

- Italy 

· ·- United Kingdom 



4. 

The United states have been used, wherever it was possible, 

as a· comparison. 

d) sectors of utilization . 
The possible high performance EDP system applications are 

numerous and heterogeneous. Hence there arises the need 

£or a detailed examination per sector ol utilization, 

because within each sector it is possible to recognize a 

certain uniformity o£ th~ applications. 

The sectors considered are: 

1. Manufacturing 

2. Retail stores 

3. Banks and insurance companies 

· 4. Public utilities 

5. Universities and service bureaus 

6. Public Administration 

This list o£ sectors is not as complete as that used in 

current statistical surveys. It does, however, include 

all those sectors which, because o£ the sizes o£ the actual 

installations and the presence o£ the l~rgest· ·users, are 
·- ~ '· . 

the most interesting ones £rom the view point o£ · di££usion o£ 

:.systems with a high capacity o£ data processing and storing. 
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.. 
4. Limitations 

Formulation o£ long-range forecasts in a.£ield such as EDP, 

which is undergoing rapid technological changes £rom the 

·standpoint o£ .hardware, software and applications. encounte~s 

many methodological difficulties. 

In £act, these.long-range forecasts have to be based on a 

number o£ hypotheses (which we have tried to explain as much 

as possible) about those political and inst~tutional condi• 

tions £rom which substantial stability can be assumed.' o£ 
~ 

course, these assumptions are less valid the longer the £ore­

casting period becomes, even i£ they correspond to information 

which has emerged £rom studies on the £uture conducted in the 

principal European countries. 

In addition, the £orecast·s are based on "rational expect­

ations" about the development 6£ automatic information process­

ing by current big users o£ systems in·the various .industries 

and by experts currently studying·or experimenting with 

applications. 

The "riltional expectations" o£ the users and experts interviewed 

do not take into account the activity -o£ influencing demands .. 

· which is a task performed by the manufacturers and which has, 

until now, always been decisive in the application field. 

The lack o£ collaboration.in the survey by the principal 

manufacturers has not .permitted a verification o£ the influence 

o£ this variable. Also the formulation o£ hypotheses about 

technologi.cal developments o£ hardware and software have been. 

made more di££icult because .o£ this~ 
• 

Considerable di££icul~have also been encountered during 

the gathering o£ statistical docume~tation, due to the 
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discrepancies in the data reported by the various sources 

and their lack o£ uniformity in methods and times o£ 

survey (and analysis o£ data). However, it must not be 
' 

presumed that there exists no adequate bibliography in 

this sector: it does exist and is su££iciently.complete, 

even i£ technical-applicational aspects prevail over 

statistical ones. 

Through direct survey and collaboration by other companies 
" it has been possible to make up.only in part £or the lack 

o£ exi.sting documentation. 

In £act, the available funds have allowed us to conduct 

only a limited number o£ interviews which, as a consequence, 

will give only a limited panorama o£ the present situation 
I 

and the trends o£ the developments o£ EDP in the various 

sectors and countries examined. 

Finally, there were operational difficulties regarding 

coordination o£ relationships between the buyers and the 

companies which have collaborated in ~he research. 

For all these reasons, the forecasts have to be interpret­

ed very cautiously, being first indications which require 

£\.lrther testing. 



• 

Methodology. 

I 



'· 

1. General remarks 

The time limit proposed £or the forecasts and the extension 

o£ the analysis into vast £ields o£ application, have 

counseled a methodological approach in two distinct phases: 

- direct- survey with users and experts 

- desk research. 

The interviews conducted with the users have confirmed 

that it is impossible to pronounce quantitative forecasts 

£or the period beyond 1973-1975 only on the base o£ opinions 

by users. They generally do not have: 

- neither information nor hypotheses about applications 

· which rill be developed · in, the next £ew years; 

- neither information nor hypotheses about hardware vhich 

will be available in those years and whic'. will differ 

greatly £rom the presen.t one, especially regarding the 
I 

ratio per£ormance/pric~; 

-1£orecasts £or business development £or a peri<Xl so £ar 

ahead. 

It vas therefore necessary to complete the survey with the . 
users with a sou~ding out o£ the opinions of various ex-

perts (university professors, business consultants, so£ware 

specialists) in order to verify the opinions expressed by 

·the users and to have available qualitative indications 

about long term trends. 
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~he most important completion, however, o£ the information 

retrieved £rom the direct· survey ~as 'come through desk 

research, due to the existence o£ a vast amount o£ general 

and specialized literature about EDP systems in the 

countries involved in this survey • 

. 
The analysis was essentially concerned with demand £or 

and applications o£ high performance processing systems 

p~r sector o£ utilization. It had to be completed, however, 

by a survey o£ each country, in order to furnish indications 

about the trend o£ the overall demand £or processing 

systems and, hence, about the importance o£ high performance 

ones. Furthermore, this survey has pe~itted an ass:ssment 

o£ the importance o£ the sectors examined in the survey 

as compared to all the sectors o£ e~ch country. 

Also the forecasts·· made £or high per£ormance._.systems, · 

within each sector o£ utilization, have been verified 

through the macro-economic compatibility o£ demand forecasts 

£or each country. · 



.. 

· ,2. Direct survey 

Direct surveys have been conducted by SORIS in Italy and 

the United . Kingdom, by SEMA in France, . by SOBEHAP in · 

Belgium, by the Deutsche Revisions und-Treuhand A.G. in 

Germany and by the Rijkskantoormachinecentrale in Holland, 

in order to get a cJ.ear picture o£ current and .f'uture 

applications of high performance processing systems and . 
the requirements by the users £or hardware and software. 

J . 

In each country there ~ave been conducted: 

- interviews with the major users o£ processing systems 

in each sector: 
• 

colloquiums conducted with experts and opinion leaders 

in the EDP field £or the purpose o£ completing the 

information about hypotheses of development of applica­

tions and materials £urnish~d pr~viously by the users. · 

It was helpful to include in the sample the large users 

who, because o£ the' advanced techniques and the complexity 

of the problems which they will have to cope with, are 

the only ones who are able to give information about 

future EDP requirements. 
i' 

The number o£ planned interviews was, however, insufficient 

£or insuring proper representation of the large users in 

each sector o£ the countries considered. . -

In addition, the complexity. and the characteristics o£ the 

enquiries.required considerable collaboration by the 

interviewed £irms which was essential £or the accomplish.;. 

ment o£ this research. 
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For this reason, interviews were sometimes conducted'with 

more "available" users, even i£ they-were not the ones 

with whom interviews had been planned • • 

The principal issues discussed with the users \Vere: 

- history o£ data processing in the organization or 

firm· : EDP cost, personnel, organization, hardware, 
I 

software; 

-past, present-and future applications per type; 

- EDP development forecasts: organization, personnel, 

hardware, software; 

- expectations about large computers, hardware and 

software. 

A breakdown of interviews conducted per country and sector 

is listed in the enclosed table. 

In the report the interviewees have not been listed by 

name, because some of them requeste~ explicitly to remain 

anonymous; they are, however, recognizable through the 

code assigned them in the annexes. Each code is composed 

of letters and numbers: the letter indicates the initial 

o£ the sector to which the interviewee belongs and the 

number the progressive sequence with which the interviews 

have been conducted. 
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• 

3. Desk research 

In order to analyze the trend and current structu~e o£ the 

computer installations, a great deal o£ information coming 

£rom various sources has been examined. Analyses o£ the 

available data have shown that it is difficult to compare 

· information .coming £rom these sources and that the reliabili­

~ o£ some o£ the data supplied by specialized agencies 

is doubt'£ul. 

Despite the ever increasing amount o£ literature dealing 

with computers, there exists still today a noticeable 
' 

lack of o££icial statistics in the various countries which 

is compensated only in part by information coming £rom 

private organizations. 

Unfortunately, the computer manufacturing companies are 

not generally among them, since they would be the only ones 

able to give rel~able in£ormation about the number o£ the 

installations. 

Also the di££erences between the many available sources 

are numerous. 

Primarily there are di££erences in the contents o£ guide- . 

lines used by the various.sources, then, the information 

referring to the same year re£ers o£ten to di££erent dates• . 
The greatest disparity, however, comes, £rom the di££erent 

meanings attributed to the term"installed computers" (1). 

During our research we have! mainly. used the Diebold 

Statistics, primarily because they used rather uniform 

(1) See annotation on following ·page. 
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(1) Concerning the definition computer: 

a) some sources survey only those digital computers 
above a certain size (e.g. Internationai Data Corp.: 
EDP Industry Report); 

b) others survey all digital computers, including 
microcomputers (i.e. the Diebold Group); 

c) still others survey all digital computers (in the 
sense of a) and b)) and the analogic computers 
·(e.g. Official Bulletin of the French Republic). 

According to the sources "installed" means: 

a) computers installed and actually operating with. 
specific categories of users; 

b) all computers installed and actually operating; 

c) computers installed and operating (in the sense 
o£ a) and b)) and those delivered, but not yet 
in operation; · 

. . 
d) computers installed (operating or not) and those 

returned by the users £or substitution by new models. 
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surveying methods in all countries, secondly because they 

conduct periodic'ally a census o£ all installed computers·,· 

broken dovm by models and finally, because they are the 

most easily available ones • 

. Detailed analysis of.these data shows.however that they· 
. ' 

are not very accurate, especially when listing the model 

o£ the installed computers and when making distinctions 

between installations and orders. 

The data furnished by .the abovementioned source have 

therefore been completed or even substituted by other, 
• 

more reliable ones, wherever that was possible: thus, 

for example, it was preferred to use the statistics £rom 

Computer survey £or the United Kingdom. 

The main correction which had to be made in the Diebold 

statistics, was the total elimination o£ those machines 
I 

which, because o£ their technical features, classify 

more as accounting machines or card calculators than as 

computers. 

I 

The limits o£ reliability of the information available 

about the trends and current composition of the EEC 

countries' computer installations are, however, not such as to 

compromise the validity o£ the general indications about . . 
£uture trends which can be derived £rom them. . . 

I 

I£ the absol~te data have to be interpreted very cautious-

ly, the relative variations which can be deduced £rom them 

are obviously more reliable and .assume ~he constancy o£ 

the survey methodologies over time and in the countries 



qonsidered. 

Statistics about computer distribution per sector o£ 

utilization are scarce. It was possible to know only 

'15. 

£or the United Kingdom over a number o£ years and £or 

Germany £or one year, the installations per sector broken 

down into models - valuable information £or this 

surve:r.•. 
such detailed information is, however, not available £or. 

the othet' countries examined. Comparison between the va..;;. 

rious countries has been made more difficult, in_addition 

to the abovementioned ·reasons, by the lack o£ uniformity 

when defining the sectors. 

Among the vast field o£ technical lite~ature about computer 

applications, we have selected only that documentation 

which was useful in completing the ~ndications emerging 

£rom the direct survey, especially those concerning £uture 

development. · 

•, 
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4. Methods of analysis 

a) Evaluation of Hardware 

Due to the considerable differences existing between 

com'puters because of their different capacities, any 

estimate of the trends ofanyone country's or any one 

industry's installations is not significant if reference 

is made only to the number of computers installed • 
.. 

Such an assessment is more meaningful, if the installations 

are known by model and if they can be subdivided by 

classes. 

There arises, however, the problem of determining the 

sizes. They can be determined either physically, that 

is according to a computer's storing capacity or process­

i~g speed, or by value1which means the purchase price 

or the monthly rent paid for a computer. The physical 

sizes·, if looked at alone, are no good indicator of a 

computer's size, because high stor~ng capacity can be 

accompanied by low processing speed and vice-versa. 

For this reason several methods have been established 

which combine in one measure means with different 

weights, etc. .. 

But also these ~eighted means are not immune to strong 

criticism, because, depending on the type of weights 

·used, computers can be classified in different manners. 

Hence, classification .according to value seems to be 

better (expressed in yearly rent or purchase price). 

.,;. 

.. 



,, 

-· 

Attributing a value to the computer installations is 

difficult, since most of the amailable information 

refers only to manufacturer and model the machine. · 
. . 

The yearly rent of·the installations, stringly depends. 

upon the actual configuration (number and type of tape 

drives, disc storage units, IO u_nits etc.). 
.. . 

Moreove~, the ratio, purchase price = 4 times price of 

annual rent, is not always valid, .although it has, been· 

noticed (1) that, with the exception of some desk 

computers, ratio it is fairly constant. 

In order to be able to make comparison between the .. si~e 

of the installations and other economicallY important 

quantities which are. also expressed i"n terms of value, 
. . 

we have adopted as main criterion of classificat-ion 

that of the purchase cost of a typical configur~tion, ·· 

.jointly with that of capa~ity of main storage. 

(1) Calculating the ratio maximum price/maximum rent · 
·' 

and minimum price/minimum rent {based on data 

furnished by Di'gital Computers in "Computer and 

Automation 1969, D.irectory*') , the result is around 
. . 

4, with the ·exception"o£ desk computers. 
. ' . 

; ·, ; . 
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The criteria o£ classification used are summarized 

in the table on the following page·; and on this basi.s 

the structure of the computer installations in all the countries 

which were subject o£ this study has been analyzed. 

The evaluation o£ the installations is without doubt 

underestimated, because the prices used which were 

taken £rom "Computer and Automation", June 15, 1969, 

(world Computer Census) refer only to central units and 

"average" configurations on a worldwide basis. 

It does, however, furnish the possibility £or a compari­

son between the installations in the various countries 

and a first indication o£ all theresources destined £or 

EDP hardware • 

. The computers• value is expressed in.US Dollars (1969). 

Also all the other values mentioned in. this study are 

in US dollars based on the IMF exchange parity and do 

not necessarily re£lec_t the purchasing power o£ the 

various currencies (1). 

b) Classification o£ information systems. 

In order to assess the smaller or greater need £or an 

extra-large computer in the sector~ considered, we have 

classified the information systems according to: 

- structure o£ the firm or organization 

requirements £or.EDP at the periphery 

decisional·requirements at the periphery 

.(1) The exchange pari ties used are: 1$ = DM 4; 4, 9 Ffr.; 
625.Lit.; 3,6 Fl.; 50 Fb._; 0,36 (until~.1968) 0,42 £.· 
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The structure of the information system depends essential­

ly on the physical structure of the firm or organization; 

if a firm carries out all its activities in one place, 

also its processing requirements have to be concentrated. 

By the same token, if the firm or organization is de­

centralized, the structure of its information system will 

depend on the processing and decisional requirements of 

the periphery. 

The indicated combinations are illustrated by the ·follow­

ing scheme to which.correspond dif£erent needs £or extra­

large computers. 



.. 

Physical structure 
of the· firm 

1 centralized 

2 decentralized 

Processing requirements 

At the periphery 

1 low processing 
. requirement 

2 high processing 
requirement 

21. 

Regarding central 
information 

1 low decisional 
requirement~· 

2 high decisional 
requirement 

1 low decisional 
requirement 

2 high decisional 
requirement 

1.0.0. Extra-large computer only for very large centralized 

processing requirements or~ervice centres; 

2.·~.1. Extra-large computer only, if the decisions at the 

centre require real-time· consulation of the few 

peripheral data; · 

2.1.2. Extra-large.computer for great data transmission and 

multi-processing requirements; 

2.1.1. Extra-large computer for the need to know, at the 
I 

centre, elements of large· peripheral processings; 

2.2.1. Extra-large computer for the decisional needs on 

the periphery to interrogate the centre. 
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The p.eriphery' s processing requirements can be .de£ined: 

- as an atomic information system, characterized by great 

amounts o£ in£ormation £rom the periphery sent to the 

cen~re £or processing. 
. . 

-, 

- as a solar information system,. charaeterized by processing . 

and systems performed in the periphery, be£ore the 

in£ormation is sent to the centre • 
.. 

Taking into account also the decisional· requirements by th~ 

periphery, the atomic system corresponds to combinations 

2.1.i. and 2.1.t. o£ the, scheme, the solar system to 

combinations 2.2.1. and 2.2.2. · 

Tbe processing requirements can also grow in £unction o£ the 

£aster and slower transmission speed o£ the in£ormation in 

both directions. 

Thus, two systems can be obtained: 

- o££-line 

- on line 

batch 
remote job ent~ 

batch 
real time 

In£ormation requirements are also determined by the need 

o£ taking decisions: the information £rom the centre to the 

periphery are use£ul £or operational decisions, ·while the 

information £rom the periphery to the centre are useful 

£or management ·decisi~ns,. which can be integrated into . 
one system: the Management In£ormation System (M.I.S~). 

'-



5. Forecasting Methods 

5.1. General remarks 

In order to overcome the difficulties arising £rom Porecast­

ing £or a time so £ar ahead and a technologically new- · 

product, it was necessaryto establish a rather complex 

forecasting methodology. 

Forecasting development trends o£ the' applications requires 

an approachpersectors o£ utilization, because the computer 

applications are not uniform with all the users, but show· 

some uniformity only within each sector. The data available 

per sector does not, however, permit an assessment of the 

installations' trend per size, which is the only one to 

permit an estimate o£ future developments .. of demand and 

. especially, o£ demand for high performance systems. In order 

to overcome this obstacle we have determined a forecasting 

methodology which is based on the assumption that high 

performance processing systems are used primarily by firms 

or organizations whi:ch, because ·of their size and the 

problems they have to cope with, will require higher process­

ing and storing capacities. 

Identification of potential users o£ high performance 

processing systems in the sectors examined does, however, 

not allow forecasts of the number o£ extra-large computers 

which will be used in the decade 1970-1980, nor does it 

permit determination-a£ their value • . 
In fact, the potential users can acquire one or more large 

computers and their "total expenditure fo~ hardware must not 

only comprise the large computer. 



In addition, the government sector which is a greatpotential 

user of large computers, has not been in a position to 

express quantitative forecasts, because government's be­

haviour in the EDP field is influenced by the political 

choices during the time period considered. The sectors of 

utilization considered, being today the ones who are most 

interested in high performance systems, do not, however, 

exhaust all the possible fields of application. For these 

reasons it was necessary to verify the macro-economic 

consistency of the forecasts formulated for the sectors . 
through an overall forecast of the demand for high 

performance processing systems in the countries examined. 

It was further necessary to formulate forecasting hypotheses 

about hardware and software development, in order to verify 

the compatibility of the technical requ'irements connected 

to the application development with the ~haracteristics 

of the materials, processing means and software which will 

presumablybe available during the decade. 

The technological forecasts have been formulated by using 

the opinions expressed by the interviewed experts and the 

most significant indications emerging form the technical­

scientific literature whichwas consulted £or this survey. 
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Formulation o£ forecasts for the industries means: 

a. identification of the principal firms or organizations 

which operate in each ·industry,of their current hardware 

·expense and of their sfze. 

b. forecast of the development of the various industries 

and the principal fi!ffis during the decade 1970-1980. 

c. examination of the trends for development of the computer 

applications 

d. forecast of the hardware expense of the principal users. 

as related to the applications• development and identif­

ication of potential users o£ extra-large computers. 

a. We have identified the principal users through ·lists . 
provided by the organizations of each category, specializ-

e·d economic journals, etc. These lis;:s were based. 011 

dimensional indicators varying £rom industry to industr~such 

as, £or example amount o£ deposits £or the banks, premium 

paid £or the insurance companies, turnover £or the other · 

firms etc. 
• Information about the principal users• computer equipment 

has been obtained from special sources in some countries: 

in the United Kingdom from a census o£·the users conduct­

ed by Computer SurVey and in France £rom an O.I. Scope 

inquiry which comprised however only slightly more than 

2/3 o£ the users. In the other countries we have resort­

ed to direct surveys, conducted in Belgium by SO~EMAP, 

.in Holland by the Rijkskantoormachinecentrale and in 

Germany and Italy by SORIS. 
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Information about principal users and their current computer 

equipmentis naturally difficult to obtain: an analytic 

method, such as the one which had to be used, brings with it 

considerable gaps and possibilities of mistakes. 

The principal users' current computer installations have 

been evaluated on·•the basis of the purchase price for the 

figuring out of indexes, such as the ·value of the install­

ation per employee and turnover. These indexes permit 

evaluation of the relative position of the various users as 

compared to the size of the computer installations and are 

the first element of the forecast. 

-
b. For the development forecasts for th~ various industries during 

the decade 1970-1980 we have used, where available, the 

guidelines mentioned in national or international plans 

(especially EEC plans), limiting ourselves to estimates of 

trends in the other cases. 

The trends toward industry restructuring through concentra­

tion have been taken into account, at least on a qualit­

ative level, especially in those industries)where these 

trends are more pronounced and where they could thus change 

considerably the number of large users. during the next 

few years. 

c. The development trends o£ the applications typical of large 

computers have been derived.primarily from interviews . . 
conducted in·the~ndustries)verified la~er by information from 

available technical literature·, dealing especially with the 

presently more advanced applications in the us. 



d. When forecasting the hardware expenditure o£ the principal 

users, account was taken not only o£ the qualitative influence 

o£ the applications• development, but also o£ the influence o£· 
.. v· . ... • 

each user's ·behaviour on the behaviour o£ other users. 

Important is the criterion o£ imitating the industry's 

leaders, i.e. those firms which, while performing the same 

type o£ economic activity and having the same turnover, 

have in the same country, or other European countries or 

the US, a-higher ratio hardware expenditure/turnover. 

Thus, as results £rom the enclosed forecast procedure, the 

first step toward determining the future behaviour o£ the 

large.users in the industry is their present position concern -
ing hardware investments as···canpared to other firms o£ the 

same industry and country. 

I£ already in 1969 there ex:is ted otmr firms o£ equal size 

active in the same industry, we can conclude that, as an 

e££ect o£ the imitative model, the interviewee will tend 

toward achieving their present level o£ the hardware/ 

turnover ratio. Smaller will be the effect o£ the imitative 

model, i£·the leader belongs to another country. I£ the 

leader is national, it can be safely assumed that the other 

.firms equal.in size will try to achieve his level o£ hard-. 
ware expenditure per turnover. I£ the leader is .from another 

European country or the us, he will cha.i:lenge the other . . 

.firms to increase the.ir EDP expenditure/turnover ratio. 
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The enclosed .diagram shows the general forecast· procedures o£ ham 

w~re expenditures at the level o£ each individual firm. This 

procedure has been formulated according to steps o£ calculus 

and periodic checkups o£ the qualitative evaluations made 

by the research group. The various logic knots are: 

1. User's present sales and value o£ computers installed 

In this preliminary phase the data available on sales and 

value o£ computers installed (the value o£ computers install­

ed being expressed in the purchase price): in this w,ay it. is 

possible to localize in a diagram1 which has as ord~nate the 

value o£ computers installed and as abscissa the sales; a 

representative point o£ the considered firm and to determine 

the straight line passing through that point (defining this 

'line as a locus o£ points which represen~a constant ratio 

between the value o£ computers installed and sales). 

2. Test A - Has the firm been interviewed ? 

' I£ the firm has been interviewed evaluations o£ the hardware 

development are considered; the latter being corrected by 

the researcher on the basis o£ the advancement o£ the specific 

applications o£ e.ach industry. 

3. Tests B/C/D/ - Is there a national l·eader? A European or 

an American one ? 

Moving £rom the firm's representative point upward~, maintain­

ing the same class o£ sales, one ·can single out the leaders 

of the particular subsectors, i.e. the firms o£ the same 

type and size as the one being examined which have already 
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reached higher values o£ computers installed. 

National, European or even American leaders can be found. 

The ·guiding e££ect o£ these leaders depends on the leader's 

country o£ origin. In case there are no leaders, ve have 

chosen to:stay on the original ratio. 

4. Evaluation o£ the application explosion 
' 

It is necessary at this point to make an evaluation o£ 

possible ·new applications £or the ·subsector which imply 

further increases in the size o£ hardware expens~s. This 

evaluation is therefore valid £or the interviewed and not­

interviewed firms, whether these are leaders or not, because 

ali upgrading in applications o£· this kind can naturally also 

be applied to the top firms in this group. 

5. Test E - Trends toward concentration? 

If higher concentration in the·user•s branch can be foreseen, 

it is necessary to find a new ratio o£. the total value o£ 

computers installed and their total sales. 

6. Test F - The new ratio is critical? 

In some subsectors we can £ind a critical ratio, beyond 

which it is necessary to make'a negative correction, due 

to the specific decreasing course o£ the ratio: value o£ . 

computers installed / sales. I£ the critical lev:el has been 

reached, a nega~ive correction will be applied • 

• 



7. De_termination of user's sales and value of computers 

installed in 1975 and 1980 

Based on available data specific rates o£ sales increase 

£or 1975 and 1980 have.been applied and one enters into 

30. 

the abscissa Qf the above-mentioned diagram putting in 

ordinate the £orecastofa firm's value o£ computers install-

ed in 1975 and 1980. '· 

8. Userswith >us$ 5 million value of computers installed in 

1975 and 1980 

Comparing the future value o£ computers installed. (step 7) 

with the threshold o£ the purchase price o£ the extra­

large computers (US$ 5. million), the potential users in 

1975 and 1980 can be determined. 

• 
9. Test G - Atomic System? 

It is necessary to make a critical evaluation £or the 

future, referring to the present hardware equipment o£ the 

firm and to its EDP philosophy. 

Defining the "atomic system"· as a system with very la:tge 

central computer and many peripheral' terminals without in-
' termediate computers, one reaches a confirmation of the 

forecasts concerning value in the case of a positive answer 

of the test. 

In the opposite case, .when the forecast philosophy is 

oriented towards the "solar system" (defining "solar system" 

as a system with a large central computer, some intermediate 

comp~ters.and many peripheral terminals)1 one has to reconsider 

the judgement along more conservative lines. This criterion· 



can be decisive in those cases in which the threshold o£ 

the value in only barely reached, especially in the near 

£uture (1975). 

10. Forecast of potential users of extra-large comwters in 
1975 and 1980. 

I. 

31 •. 

O£ course, the value o£ computers installed as determined. 

in the above-mentioned manner, canhave much higher results· 

than the tninimim limit o£ 5 million dollars, thus giving·· 

. way to the possibility. o£ using more than one extra-large· 

computer. 



~. 

5.3. Forecast of the total computer installations)development 
------~-------------------~----~----------~~----~-~-----

The long range development of computer installations (express­

ed in value) may be represented by a temporal £unction of. 

a logistic type (1). 

The ratio hardware expenditure/GNP has been taken as a 

dependent v~riable in order to have comparable values from 

each country. 

The use o£ a logistic £unction to interpret the trend o£ 

said ratio implies that the hardware expenditure, after an 

initial period of steady absolute growth, slackens its 

development rate, pointi~g to a relative saturation level. 

When it nears to it, the annual variation rate draws near 

the GNP. 

(1) That is a £unction of the type:· yt = ~~,--~ 
at +bet, 

Yt 
t 
a 
b;c 

= a dependent variable 

= number o£ years 
= reciprocal o£ the ceiling parameters 
= function para,meters. 

• 

where 
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6. Panel Discussion 

The aim o£ panel discussion was to verify the trends o£ 

applications. and 

industry. 

to forecast potential users in each 

The experts were: 

* M.C. Friz 

* M. Jansen 
_., 

' · * Mr. A.A.M. Veenhuis 

* Pro£. Szyperski 

·* Dr .. Zajonc. 

* M. De Jaeger . 

* Dott. Pietro Gambino 

* Pro£. ~ionello Cantoni 

. . 
C.E.E. Commission des 
Cornmunau t e s Europeenrie s · 
Direction General des 
Af£aires Industrielles .·· 

. BRUXELLES 

IFIP - Administrative Data 
Processing Group I.A.G. · 
AMSTERDAM W. 1 • (Holland) 

Universitaet KOELll (Germany­
Federal Republic) 

Gesellscha£t fUr Kern£orschung 
KARLSHRUE (Germany- Federal· 
Republic) 

CEGOS - NEUILLY-Sur-SEINE 
(France) 

'FIAT- Direzione dei Sistemi 
e della Organizzazione delle 
In£ormazioni ...:. TURIN (Italy) 

.. Ing. C. OLIVETTI &: C. S.p~A. 

Direzione dei Sistemi e delle 
In£ormazioni- IVREA (Italy)· 

• 

* Dott. Ing. Maurizio Bu£alini · STET - ROME (Italy) 



* Dott. Sandra Ragazzoni · 

* Dott. Ing. Carlo Tedeschini Lalli 

* Dott. Ing. Guido Frigessi 

34· 

ITALSIDER - GENOA (Italy) 

ITALSIEL - ROME (Italy) 

IRI - ROME (Italy) 

The results emerging £rom the panel discussion about the 

hypotheses £or development o£ the demand have been incorporat­

ed into this survey. 
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Introduction 

The technical-economic survey about development o£ 

applications o£ extra-large EDP systems in the EEC 

countries and the United Kingdom during the decade 

1970-1980 includes three fields o£ research: 

1. Hardware and software supply 

35. 

2. Development trends o£ computer installations per coUntry · 

3. Demand and applications per sector o£ utilization. 

The survey's results about the current situation and the 

trends £or-development in each field o£ the research are . ' ' 
listed in the following paragraphs, taking into account 

also the observations which emerged £rom the panel discussion. 
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• 
·2. supply of·hardware and software 

A. General ----------
In the EEC countries and the United Kingdom, American as 

'' well as European firms are present on the computer market. 

The principal US manufacturers have in all EEC countries 

shares above 60%, with a maximum o£ 98~ in Italy. Only in 

the United Kingdom, due to ICL's presence, they have a 

smaller share of the market. 

The American superiority is particularly evident in that 

segment of the market which is of interest to this survey, 

namely that of the large and extra-large computers. The 

US manufacturers control completely this segment of the 

market in Belgium, Holland, France and Italy. 

In Germany and the United.Kingdom also ICL and Siemens 

are active in this segment, however with very modest 

shares. 

The national companies of the European countries offer 

thus little competition in the large and extra-large 

computer market. Expansion of these companies is hinder­

ed by the limited size of the market on which they have 

operated until now, by the limited funds they use £or 

EDP and by the high number of manufacturers present on 

the Europe~ market~ 

Given the quasi- monopolistic structure of the computer 

market and the conseq~ent controlled development o£ 

technological progress, the supply has considerably 

influenced during the last decade the applications develop~d 

with the users. This influence is evident in the general­

ization of those applications derived more directly from 

the substitution o£ pre-existing keypunch machines by 
.. 
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computers and in the imposition o£ a hardware line which is 

not very sophisticated :£or the more advanced applicational 

requirements. 

This to us seems to be the most important reason £~r the 

delay in the utilization o£ computers by the government, 

where standardizatiqn o£ applications is not so easy as 

in business. 

B. Expected characteristics, hardware _____________ ... ____ ..., ______ .._ ________ ....... 

Going through the inte~iews, it appears that present day 

computers are regarded as having large and £ast enough 

brains to solve the most vast and intricate puzzles set 

or anticipated by any o£ the users in the sectors covered 

( 1 ) • 

The most ambitious requirements anticipated £or central 

processor units are: 

- 1024 kilowords o£ 32-bit words main memory; 

- memory access time 300 to 100 nanosecs; 

- transfer rate 300 K bauds. 

These targets are met or surpassed by today•s largest 

computers, such as e.g. IBN's 360/195.Apart £r~m 'the 
' 

c.p.u. proper, however, substantial improvements includina 

both software problems and·technicalities o£ peripherals 

and input/output units are expected along the following 

outline. 

( 1 ) \vhich, it may be worth to recall, do not include military 
and special purpose scientific applications, such as 
space-cra£t guidance and contrql. 
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Large computing power is required in the near future (1975) 
by applications implying real-time processing of data 

collected by widely scattered terminals. This requirement· 

may be shared in a not too immediate future (19SO) by more 

applications, such as information retrieval in its broader 

sense and computer assisted instruction. 

These developments~are largely dependent upon the.reliability 

and (to a lesser degree) the speed which will be attained 

by teledata nets. Existing teledata facilities are considered 

unapt to allow error-free use of terminals and too expensive. 

Direct connection by high-speed ( ) 2048 bauds) lines is 

an anticipated requirement for reliable, efficient operation 

of integrated systems. A European teledata net should begin 

operating before 1980 to back the efforts to integrate in. 

a wasteless scheme today•s independentiy growing applications 

in many sectors, auch as public administration, transport­

ation, research, education, .hospitals. 

Intermediate (mass) memory, today consisting of "extended 

core" memories backed by drum/disc stores in large computers 

and of drum/disc units only in medium/small machines, must 

substantial~y increase in capacity towards 3 x 109 bytes •. 

Present implementation by disc/drums is considered not 

likely to become as.economical as it should be to meet 

·these requirements. Present access time of drum/discs 

is stated as satisfactory. Static mass memories would be 

favourably accepted should their cost become bearable: 

a target which is considered not in sight. 

There is general agreement among users about the require~ 

ment for improved, reliable, flexible, economical input­

output devices. 

. i 



39. 

outstanding require.ments are: silent, fast substitutes 

of present teletypes. Thes~ are claimed to be also subject 

to too frequent failures. The sought-for substitutes would 

be:a) Electro-optical devices, keyboarc uperated as input, 

delivering hard copies as output; b) Visual display devices, 

code or band compression operated in order to not over-
• burden output channels; c) Optical multi-font character 

readers; d) Graphic input-output devices. 

Substantial improvements along these lines are req~i~ed 

and expected in the near.f'uture (1975). These improvements. 

are expected in a far-of£ future in fully automated man-to­

machine interfaces effecting direct reading/writing of 

scripts, documents, .drawings, as well as verbal man-to­

machine communication. While in other ~espects hardware 

requirements are clearly lagging behind technical. feasibil­

ity, the contrary is true in this field. 

Required are improved terminal units taking over some o£ the 

·most trivial computer jobs. 

Conversational mode (implying time-sharing operation o£ · 

central or satellite processors) is sought mainly £or 

special purposes, such as automated design and computer­

assisted instruction. 

c. Expected characteristics, software ------------.---.-------------------... -

The interviewees agree on the £act that the ever increasing , 

cost o£ software is today the bottleneck o£ EDP. Forecasts 

are for an even greater increase. This trend depends essenti2ll;... · 
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ly £rom: 

·a) the ever growing number o£ applications 

b) hardware's technical development. This brings with it 

the necessity to develop always new operating systems. 

and new programming· languages apt to use fully the 

ever more advanced performance o£ the computers. 

To stop this trend it is necessary, above all, to achieve 

that the various EDP systems have greater mutual compati­

bility, vertically, i.e. between members o£ the same family 

as well as horizontally, i.e. between systems produced by 

different manufacturers. 

In this way one obtains also a common man/machine interface, 

that is1 the staff can use without difference one or another 

EDP system without requiring special training. 

In order to achieve this, it is nece·ssary to standardize 

the programming language~ as well as the principal 

characteristics 6£ the computer's man~gement operating 

systems (suck as utility and diagnostic programs, control 

cards, input/output management). 

Concerning the programming languages, a certain result 

has already been obtained in the us because o£ the inter­

vention o£ the US government and syndicates of users 

(languages COBOL, FORTRAN). In Europe, because o£ the 

action o£ scientific committees (ALGOL), the users 

(universal languages such as PL/1) and recently government 

agencies (Natio~al Computing Centre in the United Kingdom). 

However, these results are. still unsatisfactory and do, 

e.g. not allow utilization o£ common files, which is 

requested £rom data banks, nor do they permit direct 
' 

interconnection o£ the various computers. A standard inter-

... ' 
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£ace on the level o£ "extended machine" (hardware plus 

operating system) would permit solution o£ the problem 

and satisfaction o£ the use~s~·expectancies • 

The interviewed users request also a more secure and 

flexible software £or the management of both terminal 

networks and data tele-transmission. 

D •. Technical development against EDP expectations 
~---------------~----------~--~---------------

Technical development trends appear partly· to match those 

of users' requirements or expectancies, and partly to 

diverge greatly £rom them. Agreement is good con­

cerning: a) central processor speed and. capacity, ·b) 

transfer to hardware of some of the present ·software 

£unctions by means of read-only memories,· c) extensive 

use of multi-programming and time sharing procedures 

to allow real-time operation £rom many "active1' terminals, 

d) increased medium speed mass ("external*') memory. 

There is disagreement mainly concerning peripheral 

an.d terminal hardware and software. Indus try could 

easily level out the first of these mismatchings by 

making available better, .simpler to use, more reliable 

devices in the man-to-machine interface. 

Standardization, vertical and horizontal inter-family and 

inter-make compatibility of hardware, is the most common­

ly shared expectancy by users, second only in importance 

to that o£ greatly improved software. Here again, what 

users are principallY:_expecting from newcomputers is 

that they may be loaded with old programs. 
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. That o£ standardization is not a new problem, o£ course. 

Every industry has met it at a certain development stage, 

and each o£ them has solved it by originating or accept­

ing some organization to take care o£ it. An agreement 

among producers under the sponsorship o£ some or more 

state agencies, such as the NationalComputing Centre in 

the United Kin.gdom, could have great beneficial influence 

on this point. 

• 

' 1 
• I 
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3• Development of computer installations 

The topic of computer expansion in the EEC countries 

and the United Kingdom has been discussed often in the 

last few years during debates about the technological 

gap with the us. sources of information in this respect 

are quite numerC?us, but often the data available are so 

different as to lead to contradictory conclusions, especial 

ly concerning the extent and the trend of this gap. 

During this survey we have tried to gather with uniform 

criteria statistical data about the computer installations 

in the EEC countries and the United Kingdom between 1962 

and 1969 (1). The r~sults are summarized in the following 

table: 

COMPUTERS INSTALLED IN EEC COUNTRIES, UNITED KINGDOM AND lJ.IITED STATES IN JUNE 1969 

VALUE 
ANNUAL RATE OF GR~TH 

1962-1969 
Nl..t.CBER 

(•Ill ion $) NtJ.lBER VAll£ 

BENELUX 1,964 128 45·5 41·9 

FRANCE 4,663 348 46·5 40·9 

GERMANY 5,600 300 35·9 33·5 

ITALY (2) 1,644 142 29·0 28·7 

EEC COUNTRIES 13,871 998 39·0 35·8 
UNITED KINGDOM 3,575 320 33·7 37·2 
UNITED STATES 59,779 5,667 30·2 ~·4 

(1) Using Diebold statistics completed with the results 
of our direct survey. 

(2) The Italian figures are underestimated because o£ di££iculties 
in the surveyo£ desk computers. 



The rates o£ increase o£ the European installations are 

higher than the us ones. In that country, expansion o£ 

computers began earlier and installations existing in 

1962 were therefore already n~~erous, whereas in the 

European countries which· started at a very low leve.l, the 

relative increase in the installations was typical o£ any 

initial development phase. 

The degree o£ the computers expansion'in each country 
. •· 

can be assessed througn indexes which take into account 

the different economic features o£ the various countries 

compared. 

In 1968, EEC countries spent a,3 Dollars £or hardware 

per each 1,000 Dollars GNP as against the 5,8 Dollars o£ 

the-US who spent the abovementioned EEC amount as far 

back as 1964 (1). Hence the European delay behind the 

US in 1968 was about £our years,. and has :shown during 

the period 1962-1969 a Slight increase. 

Given the considerable differences between computer 

capacity, we have found it necessary to examine the 
. . 

structure o£ the installations on the basis o£ their 

sizes. 

{1) In 1968 the hardware expenditure, expressed in the 
annual rent paid, per 1,000 Dollars GNP was 2.4 in 
the Benelux countries, 2.3 in France, 2.6 in Germany) 
1.7 in Italy and 3.q in the United Kingdom. 
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During 1962-1969 the composition of the computer installations 

by. size in .the EEC countries and the United Kingdom has 

changed in such a way as to approach that of the us. The 

weight of the extra-large compu.ters on the total is, however, 

smaller in Europe than in the us. 

This is due not only to the more advanced state of the 

EDP applications development in the us, but above all, to 

the fact that in that country there ar~ more large govern-
' ment and private organizations which employ high performance 

computers. 

In June 1969 there are 138 extra-large computers installed 

in the EEC countries and the United Kingdom (1); among 

those about 40% is installed in France and 30% in the United 

Kingdom. 

Desk computers account, in number, for a rather important 

share o£ the total market (about 20%).surveying them is 

however difficult, and only in the last few years has it 

been possible to get somewhat accurate information about 

them. For this reason, we have considered it more correct 

to look at the changes in the computer installations, 

excluding desk. ~ 

Forecasts £or installations in the decade 1970-1980 have 

been lormulated on the basis of an ~stimate o£ historical 

trends. 

~ (1) At a monthly rental above 70,000 dollars. 

I 
I 
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The forecast model used is a logistic £unction, explain­

ing the trend of the ratio hardware expenditure/GNP (1) 

in the EEC countries and the UK as compared to the' analogous· 

trend in the us. 
Using this forecast procedure we have obt~ined the following 

results: 

. 
Hardware Expenditure per 
1,000 Dollars GNP 

EEC 

United Kingdom 

EEC + UK 

Hardware Expenditure 
(Millions of dollars) 

EEC 

United Kingdom 

EEC + UIC 

1968 (2) 1975 1980 

2.1 6. 9 

2.5 8.1 

2.2 7•2 

829·' 

303 

1,132 

3,722 6,583 

1 '213 1, 860 

4,935 8,443 

Through some hypotheses on the development o£ the 

installations structure and on the average price of 

computers one can arrive at an·estimate of the number of 

comp~ters in the EEC countries and the United·Kingdom during 

the coming decade. 

All computers installed, including 

in 1975 and 96,600 in.1980. 

(1) Annual rental value o£ c.p~u. 

(2) Real value. 

' . 

desk, will be 59,900 
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The number o£ extra-large computers, that is those with a 

monthly rent o£ more than 70,000 Dollars, could vary 

between .590 and 705 in 1975 and between 1,050 and 1,450 

in 1980. Computers with a monthly rent above 100,000 

dol1ars (1) could vary between 90 and 105 in 1975 and 

between~ and 310 in 1980. 
4 2'1 

· ( 1 ) \oli th purchase price above 5 million Dollars ( 1 , 25. · 
million Dollars yearly rent) with central units 
with more than 512 K. 
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• 
4• New applications per industry 

The theoretical development prospects £or the applications 

and the demand £or high performance' systems connected with 

it have been assessed per industries. 

The industries consi~ered are: 

* Hanu£acturing industries 

* Retail stores 

* Banks and insurance companies 

* Public utilities 

* Universities and service bureaus 

* Public Admistration 

Assuming that the high performance systems will be:used 

by organizations who, because o£ their size and because 

o£ the complexity o£ the problems which they have to 

cope with Will have great processing and storing require­

ments, direct surveys have been conducted with these 

users. . . 

The·number o£ high performance processing systems which 

will be installed in the coming decade has not been 
. 

estimated, but the number o£ potential users o£ these 

~ystems and their capability to invest in computers~ 

The computer equipment o£ 1037 large users has been 

analyzed, only 118 o£.which have extra-large computers 

at present (1). 

(1) In June 1969 there were 138 extra-large computers. 
This difference is attributable to the incomplete 
listing o£ industries considered. 
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A. Manufacturing industries 
--------~-----~---------

Having a £aster development trend in computer investments 

than the other industries, the manufacturing industry has 

developed until now a mix of operating applications 

(administrative, technical and commercial), laying thus 

the foundation o£ the Management Information System. 

Given the heterogeneity o£ the industry, the current 

and £uture applications divided by. the various branche's 

have been analyzed. 

In 196~ 291 large firms (1) having a total equipment o£ 

20 extra-large computers have been examined. The potent­

ial users of high performance systems have been estimated 

at 31 in 1975.and at 7'5 ~ll 1980 with an investment capacity 

in computers of 553 and 1,230 million Dollars. 

As a rule these users will be very large firms. Among 

process industry and those conducting a great amount o£ R & 
D, extra-large computers will be requested also by not 

so large £irms. 

The quantitative development o£ current operating applica­

tions, the gradual in traduction o£ new management applica­

tions (Information Retrieval, intersectorial data banks 

etc.) and the integration of traditiona~ applications into 

the Management Information System will require extra-large 

computers. 

In addition to this development hypothesis, further expansion 

related to the £irst ~pplicational experiments in the £ield 

(1) \1hose sales exceeded 100 million Dollars in 1968. 
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o£ strategic planning is probable. This will require a 

multi-sectorial in£.ormational approach and management 

o£ large data banks connected with terminal systems and . . . . 
. . . . ~ 

a gr~ater P_rocessing speed .•. 
Also in the future the manufacturing industries~ll be 

·among ·the principal users o£ the largest and most 

powerful systems available. 

B. Retail stores 

In this industry there prevail at present not very 

sophisticated administrative-commercial t}~e applications, 

even i£ they handle a great volume o£ data. The jobs 

performed by the computer are primarily invoicing, general 

accounting, suppliers invoicing, ·stock control and pe~sonnel · 

management. These applications are not very integrated. 

Batch processing is prevalent. 

Computer users in this industry are rather large firms, 

but none o£ them disposes at present o£ an extra-large 

computer • 
. . 

The profound restructuring the industry is undergoing at 

the moment and the increase in the market's size cause 

almost all interviewees to forecast £or the future a 

considerable development o£ on line processing, sometimes 

with real time processing. 

Also integration among the various applications is foreseen, 

especially in the invoicing and stock control subsystems. 
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It is predicted that the entire flow o£ in~ormation, which 

passes £rom the sales outlets to the intermediate warehouses 

and to headquarters, will be handled by a network o£ 

terminals. · 

As a.consequence, employment of extra-large computers can be 

forecast, even if there will not be a high number of poten­

tial users. 

As a matter of fact, only 4 have been estimated for 1975 

and 11 for 1980, with an investment capacity in computers 

o£ 32 and 131 million Dollars respectively. 

c. Banks and insurance companies 
-----------------------------
Banks and insurance companies were among the first European 

users of computers. The banking indus.try, which is rather 

concentrated in almost all European countries considered, 

has currently 12 extra-large computers. on the other hand, 

in the insurance companies1 being less concentrated, there 

is at present no such computer installed. 

Until now the c.omputer has carried out the principal 

operations of the banks and insurance. companies, such as 

management of checking accounts·,· deposits, preparation of 

insurance policies, control o£ payment of.premitims and 

all the ad~inistrative and personnel management procedUres 

of these firms. . 
Batch processing is prevalent, even if processing _through 

terminal networks linld~g the peripheral agencies to head-. 
I 

quarters is already under way·in the more advanced firm:s. 

• '! 
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For the future continuous expansion toward on-line and 

real-time data transmission is predicted, given the 

requirement for short answering times in all current 

applications. 

Moreover, development of the substitution of money 

circulation by information circulation is forecast. 

This type of application, already being studied and 

being used partially by large banks, could be extended 

into an inter-bank information syste~ linked with the 

principal original points o£ the information flow •. 

Concerning the development of internal and external 

interconnections o£ the industry, greater employment o£ 

extra-large computers qan be predicted. 

Potential users of high performance processing systems 

will be 19 in the_ banking industry iin 1975 and 5 in 

insurances; in 1 980 there will be 35 in the banks and 

15 in the insurances. 
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D. Public utilities 
~--~----~-------

The greater part of the firms operating in this sector 

depends or is controlled by the central or local govern­

ment. These firms furnish four kinds of service: 

transportation, telecommunications, radio-television, 

electricity, gas, water. There are already 21 extra-large 

computers installed with 9 users, £ive.o£ which belong to 

the transportation sector and four are electricity and 

gas companies. 

The various subsectors have common applications: cost 

control, management o£ suppliers,payroll,general account­

ing and stock control. The most advanced sector is long 

distance transportation: typical applications are at 

present automatic seat reservation, and to a lesser extent, 

automatic management o£ the rolling ·stock. 

Service planning is one of the most important applications 

in both the electricity, gas, water and the telecommunications 

companies. · 

The applications' future development is connected to the 

service's quantitative development and to the need for 

improvement o£ quality through diversification. 

In the.transportation subsector forecasts are for inter­

connections o£ the automatic seat reservation systems with 

equal or different services furnished by different 

organizations through terminal networks operating in real 

time. In the telecommunications subsector controlled 

expansion o£ the Pert tecl1nique £or the control ·o£ new 

installations is predi~ted. 

In the energy companies new methods of investment planning 

with simulation o£ the service o££ered will be used. 

--
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Data banks and investment planning seem to be the hypotheses 

for the applications' qualitative develofL711ent in the radio­

television subsector. The hypotheses for the ·applications' 

qualitative development indicated above, which will not 

all be accomplished during the coming decade, will be 

accompanied in all subsectors by a quantitative development 

of-the current applications. 

Hence, a strong increase i~ the number o£ users of high 

performance systems can be fore~een. 

For 1975, 18 potential users can be predicted with a 
3t? 

capacity for investment in computers of ~ million Dollars 

and £or 1980 28 users can be foreseen with an investment 

capacity in computers o£ 612 million Dollars. 

E. Universities and service bureaus 
~--~------~-~---------~--~---~-

The universities and service bu.reaus are considered to~ 

gether, because both perform processing services for 

others. In this sector there are at present many users 

of extra-large. computers: the universities and the 

research centres)because o£ their needs £or scientific 
. . . 

calculations,~d the service bureaus, especially those 

connected to the computer manufacturers. In £act, in 

1969 already 25 users· o£ extra-large_ computers were courited. 

The current applications at universities and research 

centres cover an extensive rW'lge: £rom research to basic· · , 

documentation, £rom diffusion o£ software packages for 

technical and scientific calculation .to applications £or 

the adminis tra ti ve and financial· departments.· 
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services provided at present by service bureaus involve 
• mainly administrative and operating £ields:production, 

distribution, technical calculation and engineering. 

service bureaus also process management models o£ operation­

al research. 

The characteristics o£ the services provided, the service 

bureau's structure and their institutional purposes make 

them big users o£ on-line processing systems o£ remote 

job entry as well as o£ time-sharing. 

In universities and research centres we do not foresee 

substantial changes in applications concerning general 

and specific research and scientific calculations and 

business-lik\:; applications. New applications are computer-. 

based or assisted instruction and information retrieval. 

In service bureaus the service supplied for each type 

o£ application will change £rom simpte renting o£ machine 

hours to a progressive extension o£ assistance to process­

ing and the preparation o£ programs. 

Development o£ service bureaus can be more or less intense 

depending on the development o£ the EDP structures within 

the firms using their services. Some firms will be 

interested in using service bureaus as alternative to 

internal services. 

Given the fact that short term forecasts "(1975) depend 

largely £rom current equipment and applications for which 

l±t.tle in£orma tion is . available, especially concerning 
' 

universities, forecasts have been formulated only £or 

1980. On the basis of our hypotheses, there will be a 

total of 76 users o£ extra-large computers by 1980. 

Investment capacity of service bureaus in computers will 

be 2f480 million Dollars in 1980. 
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F. Public Administration 
--------~------------

This sector is different from the other previously examin­

ed onas, because of its heterogeneity and variable extension 

of the functions and government's different structural 

features in the various countries. 

This di.f.ference makes it difficult to identify the current 

EDP applications and pronounce forecasts for the next 

decade. 

Public Administration, as a whole,is the most fertile 

ground for the use of extra-large computers in the 

£uture, because of the amount o£ data to be processed, 

also i£ the structure of the procedures which have to be 

transferred to the computer is rather s'imple qualitatively. 

Until now the European countries have £aced EDP in an 

uncoordinated manner and with consid.erable disaggregation 
• 

of the applications. As a consequence underestimation 

of the size of the computers emp.loyed occurred, 

and often optimal distribution from an economic standpoint 

was not carried out. 

Due to the lack o£ coordination it is difficult to make 

forecasts about the development of· the state's various 

information systems, because such a forecast would have 

to be based on a gradual development o£ suitably integrat­

ed mass applications. 

Among the possible EDP applications in Public Administration 

w•a have examined only those which are used "in particularly 

explosive situations and which require employment o£ extra­

large computers. 

Central Administration's information systems which have 

been examined here are: state budgeting, taxation, population 

l 
i 

I 
I 
i 
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register, labour force register, public health, social 

security, air traffic control, meteorology, law data 

·banks and statistics. Moreover, some• of the more 

important applications of local government's information 

system have been examined. 

On the basis of information about present applicationsin 

these fields, general indications have been obtained about 

the time period in which each.of the systems, if realized, 

will request installat,ion of high performance equipment. 

The corresponding demand for extra-large computers .can, 

however, be defined o~ly on the basis of the evolution 

of the organizational structures of gover1tment in the 

various countries. 
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5 • Final remarks 

From the preceding summary several analogies existing 

bet~een the .various industries become evident, concerning 

both what is being done at present and forecasts £or 

future developments. 

* The present applications concern mainly fields in which 

simple and repetitious activ-ities are being carried out. 

Computers are mainl)C in batch off-line, i.e. do not depend 

from terminal networks. 

* Future expectancies are directed mainly toward; 

- quantitative expansion and qualitative improvement o£ 

the applications; 

-·integration of subsystems into the Hanagement Information 

System which will, by necessity, require use o£ extra­

large computers; 

intersectorial data.archives, especially in Public 

Administration; 

- on-line processing o£ applications through use o£ ~arge 

terminal networks gravitating around a central computer 

and strUctured according to the two principal philo­

sophies which have been called "solar system" and 

"atomic system", the latter being ·necessarily based 

. on employment or extra-large computers. 

on the basis of hypotheses for the applications' develop­

ment in the various subsectors, with the exception o£ 

Public Administration, 280 potential· users o£ extra-large 

computers can be £ore._cast (1). The number o£ potential 

(1) By 1975 there will be 101 potential users in the industries 
examined, except universities. 



users does, however, not correspond to the number o£ 

extra-large computers which will be installed in the 

industries considered by 1980. 

As a matter o£ £act, the potential users will be those 

enterprises which in 1980 will be able to invest more 
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than 5 million Dollars in computers. They can, however, 

install one or more extra-large computers, or, i£.they 

tend towards the solar and not the atomic system, they c:1n 

distribute their investment among several smaller computers~ 

This second hypothesis is, however, in our opinion impro­

bable, because many o£ the applications discusse<l; require 

installation .o£ an extra-large computer. 

~£ each o£ the potential users installed an extra-large 

computer, the forecasts formulated £or the industries 

would be compatible with the overall forecasts which 

predict £or 1980 installation o£ between 310 and 425 

extra-large computers (1). During the next decade develop­

ment o£ extra-large installations will depend to a large 

degree £rom EDP development in government. I£ government's 

engagement in this field will be small, the number o£ 

extra-large computer installations will. probably be near 

the~ower limit given above; on the other hand, greater 

engagement on .the part o£ governmen~ can easily cause the 

number o£ installations to reach a number which could be 

even higher than the maximum limit indicated. 

Development o£ investment in EDP has in the past been 

(1) At a purchase prjce above 5 million Dollars, correspond­
ing to an annual rent o£ 1.25 million Dollars. 



influenced by at least two £actors: 

1 )· types of applications the computer performs and 

2) nwnber of firms using these computers. 

The research group has tried to identify the greatest 

possible number of factors which influence this process 

by following the development of each factor and assess 

its influence 6n the EDP investments. 
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The forecast obtained this way is the result of the effect 

of all the factors considered on the process of invest­

ment in extra-large computers. 

Separating the weight of each factor. was necessary in order 

to: 

- distribute the risks deriving from mistakes which could 

hQve been made during the individuation of these factors 

and their weighting;, 

make possible eventual corrections of these £actors; 

facilitate introduction o£ new factors which were not 

previously individuated. 

Limitation of the results thus obtained are due to the 

£act that the procedures used project dynamic 

phenomena only on the basis of static analysis. 

This £orecast,however, referring to an industry which 

undergoes rapid technological changes, requires 

periodic·verification in order to include all the variations 

which can influence the factors exillnined. 

The forecasting procedure used permits to reassess quickly 

and in a standard way'the contribution o£ each factor to 

the development.o£ EDP investments. 

Effici~nt feedback with the users is a perequisite £or 

exploiting the advantages of the proposed forecasting 

mechanism, in order to take account of the effects on the 

industry examined which are strongly influenced by supply. 
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Information necessary £or continued reassessment o£ the 

forecasts can be obtained also through careful desk 

research which has, however, to be completed with periodic 

interviews with the predicted "potential users' o£ extra­

large computers. 

• 

.~ 

. . 
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<' 
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