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This volume examines both present and future applica-
~· tl ? 

tions of electronic data processing systems, with.par-

ticular attention to large EDP systems in the following 

Industries: 

- Ch. VI - Manufacturing industries 

- Ch.VII- Retail stores 

- Ch.VITI- Banks and insurance companies 

- Ch. IX - Public utilities 
....... 

- Ch. X - Universities and servic·e bureaus 

Each chapter includes: 

- a brief examination of the general features 

of the industry; 

- a survey of the principal comput~r applica­

tions which are now being made and which it 

is foreseen will be made in the next ten years, 

if the principal problems of the different 

areas will be solved; 

- a forecast of the applications which will be 

.realized in the next ten years and of the cori 

sequent forecast of companies which will be 

using extra-large E.D.P. systems. 

Each report is based mainly on the results of the direct 

inquiry, with th~ additional aid of a systematic study of 

existing literature. 



CHAPTER VI 

MANUFACTURING INDUSTRIES 



1. Introduction 

An analysis of present and foreseeable applications of EDP 

·systems, high-performance systems especially, in the ma­

nufacturing industries of Common Market countries and the 

United Kingdom, must be divided into industri~s. 

a· .. 

From the point of view of information processing, companies 

operating in ·different fields find. that they must face par! 

ly. different problems. rhe reason. is that the sub-sectors 

which were the first to face problems of automation were the 

same who made gr·eater progress in type,. variety and qua-

. lity of applications, as well as in the importance of their 

computer force. 

The manufacturing industries already using large computers 

and which are therefore of most interest in a survey of the 

use of high-performance EDP systems are the following: 

1 • Steel 

2. Oil 

3. Chemical 

4.. Mechanical 
' 5. Aeronautical . j 

6. Electrical and. electronics 

·1· PUblishing and paper making 

The users in these :industr.ies were interviewed personally; how­

e~er, information was obtained only for five of the seven in 

dustries because it was impossible to interview users in the 

publishing and paper-making·sectors and in the.electronic 

and electro-mechanical sectors. Great difficulty was found 

in obtaining information on the structural and economic cha­

racteristics o£ each of the industries . mentioned, because 

• 



available statistics regarding the different Common Market 

countries do not always use the same classifications nor 

are they pr~sented with the same degree of disaggregation 

as are the statistics on the number of computers. 



2. Structure 

2.1 •. Economic characteristics 

The trend of the ~anufacturing industries ·in Common Market 

countries and in the United Kingdom between 1958 and 1966 

can be .summarized as in the following table by means of the 

average annual rate of increase of the added value of the 

manufacturing industries taken as a whole, and· of .the in­

dustries being considered: 

TR£ND OF DEVtlOPMENT OF ADDEO VALUE OF THE MANUFACTURING INDUSTRIES 

(Average annual rate 1958-1967) 

FRANCE NETHER- UNITED 
GERMANY (1) ITALY BELGIUM LANDS KINGDOM .. .. ... (1) 

MANUFACTURING INDUSTRIES TOTAL +6,3 +5,5 +8,4 +6,3 +7,0 +3.6 

OF WHICH: 

STEEL +4.3 +5.6 +9.9 +5.9 +10.7 +2,8 

CHEMICAL , +10.3 +8,7 +13,7 +8,3 +8.2 +6.5 

MECHANIC#.L +7,2 +5,2 +9,1 +8.7 •7·2 +).9 

AERONAUTICAL. (2) +20,4 ... 12,2 +17,0 • 17.0 • 10.9 +3,4 

ELECTRICAL & ELECTRONICS ( 3) • 5,5 • 18,5 • 7.9 • 21.5 • 7.4 +5.4 

PUBLISHING & PAPER MAKING +4.5 +5.4 +1,9 +7,6· +8.6 +4.7 

SOlRCE: CEE, COMPTES NATIONAUX, 1958-1967 I MINISTRY OF UBOUR, STATISTICS ON INCOMES, 

PR~CES, EWLOYMENT & PRODUCTION, MARCH 1968. ' · 

(1) 1958-1966 

(2) 1900-1906, source: SORIS 
(3) 1960-1964, aource: BIPE 

·-

.. 



Development of the manufacturing sector has proceeded at a 

different rate in the various countries according to the 

different degrees of industrialization already achieved. Thus, 

the lowest rate is to be found in the United Kingdom, while 

the highest is to be found in Italy. 

Of the .industries treated in this survey, those which in all 

the Common Market countries most contributed to the o.erall 

industrial development are, in the following order: chemicals 

and petrochemicals, mechanics, electromechanics, steel and 

metallurgy. 

In the mechanical sector, taken in the broadest sensP. of the 

word, production with a most dynamic development is to be 

found in electronics and aerospace which are the biggest users 

of computers. 

Data on the changes in· the situation of employment in various 

European countries in the various branches of the manufac­

turing industry are not available with a degree of disaggre­

gation which per·mi ts comparison with data available on added 

value. 

However, it is possible at least to give the number employed 

in 1967 so as to estimate the relative importance of each 

of the sectors surveyed in the overall picture o£ the manufac 

turing sector. The following results are thus obtained: 



6. 

WORKERS EMPLOYED AT THE END OF 1967 IN EACH INDUSTRY 

GERMA"lY FkANCE ITALY BELGIUM NETHERLANDS UN I TED Kl NGDOM 

(000) ~ (000) ~ (000) ~ (000) ~ (000) ~ (000) -
MANUFACTURING INDUSTRIES TCfA 8.955 100.0 5,115 100,0 4.179 100,0 1.095 100.0 1.210 100,0 9.224 100,0 

OF WHICH: 

CHEMICAL 884 9,9 447 8,7 398 9,5 82 7.5 107 8,8 696 
STEEL & MECHANI~AL ·~ 3.099 34,6 1. 737. 40,0 1.491 35.7 417 36,1 491 40,6 3,574 
AfROSPACE 35 0,4 101 2,0 17 o.4 5 0,5 6 0,5 291 
ELECTRICAL AND ELECTRONICS . 1,698 19,0 399 7,8 •• •• • • 893 
PUB~ISHING & PAPER MAKING 140 1.0 318 6.2 (1 )93 12,0 65 5,9 112 9,3 637 

... . 

SOURCE:OCOE, LABOUR FORCE STATISTICS, 1956-1967, PARIS 1969 
. (1) hcep1 publishing 

In Common Market countries (Belgium excepted) and in the 

United Kingdom, state-o·wned enterprises have a part in the 

production in certain.sectors o£ the manufacturing industry. 

The industries in which the presence o£ state-owned enterpri 

ses is more significant are also the most important £rom the 

viewpoint o£ the use o£ EDP. They are the steel, oil, chemi­

cal, mechanical (including aeronautics), electrical, electro­

nic and publishing industries. 

7.5 
36,7 

3.2 

9,7 

6.9 
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Except for the partial nationalization of the French mechan­

ical industry (part of the automotive and aeronautical indu­

stries) and except too for that of British steel, the com­

monest form of public ownership in the manufacturing indu­

stry is represented by mix.ed enterprises ( 1). 

In the industries being examined, besides a considerable 

presence of public enterprises there is also a strong ten~ 

dency toward concentration. There have, in fact, been impo~ 

tant concentrations in the steel industry in Germany and Fran 

ce in recent years. 

In almost every country there have been important mergers in 

the chemical industry in rec0nt years. 

An important concentration in the mechanical industry of the 

United Kingdom is represented by the merging of British Motor 

Holdings and Leyland Motor Co. which were both the result of 

the concentration of about ten companies. 

In France the main mergers since 1966 were that between Fives 

Lille- Cail, later merged with Babcock- Wilcox and that of 

the shipyards: Chantiers de !'Atlantique- Plus de Mediterranee 

-:- La Ciotat. 

Concentration in the German shipyards made a giant step for­

ward with the merger of Deutsche Werft with.Kill and Hamburg 

and in the aeronautics industry with the Messershmitt - B6lkow 

merger. 

And finally, in the electrical and electronic industry there 

were the mergers of the German companies A.E.G. - Telefunken 

and Siemens - zuse and a number of others in France and even 

more in England. 

(1) For further details see: Centre europeen de l'entreprise 
publique - Les entreprises publiques dans la CEE - Dunod, 
1967 



8. 

In France, CSF joined the Thompson Houston - Hotchkiss -
• 

Brandt group. In the United Kingdom many important mergers 

were recently concluded. 

The example represented by this overall view of some of the 

most recent mergers demonstrates the importance of the move­

ment toward concentration organized or favoured by public en 

terprises as an element in the rationalization of productive 

structures (1). 

The present tendency toward concentration will influence th'e . 

productive struct~e of the industries in future years too,· 

increasing the size of the companies on a national and even 

a multi-national basis. It is, however, very hard to forecast 

for the next decade the effects of the movemen~ toward con­

centration on the structure of the different industrial indu­

stries, and therefore on the number and size of the existing 

companies. 

. (1) In the United Kingdom the Industrial Reorganization Cor­
poration restructures some o£ the industries o£ the manu­
facturing industry and provides an incentive through fi­
nancial aid for other mergers which it £eels useful to 
British industrial development. 
In France a Bureau des Fusions was purpos·ely created to 
intervene in favour o£ mergers by offering tax incentives. 

a 
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2.2. EQP characteristics 

The manufacturing sector does not have an application which 

by itself would justify the use of a large computer. This 

use is justified instead, if the smooth development of a mix 

of interdependent applications is to be achieved which should 

be automated at the same time in several projects and which 

must be integrated to avoid an uneconomical investment in 

data-processing. 

An important charact.eristic of the sector is that it compr£ 

hends the applications typical of the other·sectors, plus 

others relative to equipment and machinery: production 

programming, control of the equipment's operation, designing 

of equipment and machinery, applied research. 

Fig.VI.1 shows the mix of applications typical of manufac­

turing companies, and the evolution of the mix itself on 

the basis of the percentual breakdown of EDP expenditure 

for u.s. industries. 

This sector's interest in the use of large computers stems 

from the i·ntegration of many applications of automatic data 

processing within a single information system. 

This integration involves basic organizational changes 

(structures, procedures,· delegation of responsabil.i ties 

decisional processes) and an opportune program of executive 

training. 

Both these steps toward integration are felt to be necessary, 

but they are not yet being taken with the needed degree o£ 

involvement. 
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1 n. 

These difficulties within the :industries under examination ·should 

be seen 1n the context of external difficulties : in fact, a 

rapid process of re:-structuring of the size of companies is 

under way in Europe. Plans for realization of integrated and 

automated information systems, (operational, logistic and ·£ 
. •VJVk' .e. eM ":;;::> 

managerial) which require a 3 to 5 year period, are hindered 

by this process, which has been particularly traumatic for 

the entire manufacturing sector. However, the process should 

have achieved a stable rate of progress by the middle of the 

seventies and the second half of the decade should see the 

beginning of a boom in the use of large computers in the 

manufacturing sector. 

Because of its heterogeneous composition, the sector should 

be broken down,for the purpose of this examination, into many 

industries: in fact, it includes such disparate manufactuE 

ing industries as metallurgy, electronics, food-processing, 

and paper-making. 

The composition of a typical information system of a manu -

facturing company and the points at which a computer can be 

introduce~ as a processing tool are to be seen in Fig.VI.2. 

Naturally, the relativ~ importance of the various sub-systems 

and the role of the computer can vary considerably in the 

different industries. · 

From the horizontal breakdovm into sub-systems, it becomes 

clear that no typical applications are found to be prevalent, 

and that it is necessary, instead, to develop all the 

various sub-systems at the same time, since they are all 

conditioned by one another in the process o£ automation. 

Fig.VI.2shows that the manufacturing industry will find an 
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economical application of the large computer only with the 

introduction of automation into the integrated management 

syst~m . which need to be founded on operational and 

logistical sub-systems for programming and control. 

In fact, the following average break-down into cost-items 

is to be found in the manufacturing sector's proceeds of 

sales: 

- 15% administrative costs and overhead 

- 50% production costs 

- 15% sales and dist"ribution costs. 

(assuming gross profit to be about 20%).· 

It can thus be said that more widespread use of large 

computers will take place when they can significantly 

influence first the activities of an operative, tactical 

and logistic nature (production, sales and distribution) 

and later the process of management control'· which cor­

responds, in monetary terms) to the managem~nt of 65% of the 

turnover • 



3. Data Processing Equipment 

The number ·and capacity of the computer· equipment in the 

manufacturing industry unde1·goes a higher degree of develop­

ment in comparison with the development of the overall econ­

omy. 

This is evidenced by the increase of the percentage of com­

puters in the sector in comparison with the national total 

of computer equipment both in Common Market countries and 

in the United Kingdom. In fact, the percentage 

rose from 29%to 38%in the Common Market countries between. 

1962 and 1965 (1) and from 40'fo to 48%between 1962 and 1968 

in the United Kingdom (2). 

It is difficult to present a complete picture of the.compu­

ter equipment of the European manufacturing "industry becau­

se, as in the other sectors of the economy, the only com­

plete information available concerns German .equipment of 1967 

and English equipment from 1962 to 1968. 

However, besides this information, De Bruijn•s study of 1962 (1) 

already showed existing differences between the sum of com-
, 

puter equtpment of th.e Common Market countries and of the 

United Kingdom, both in size and in· the order of importance 

o£ tpe manufacturing industries using. them. 

In fact, the manufacturing industries of Common Market coun­

tries made use mainly of small computers while 15% of the 

computers used in the British manufacturing industries belonged 

'to the large class. 

(1) De Bruijn: Development of the Computer Market in Europe 
(1963) and Compute!s i~ Europe in 1966. 

(2) Computer survey. 



• 

In addition, . the most important industries in the Common 

Market countries were, in order of importance: steel, mecha~ 

ical ·(including aeronautics), chemicals and electronics; 

while in the British manufacturing sector the order was as 

follows: mechanical (including aeronautics) electronics, 

chemicals and oil. Differences are apparent also from a 
I 

simultaneous study of the tables VI.1 - VI.4 concerning the 

equipment in number and value for the German and British 

manufacturing industry in 1967, of the computers sub-divided 

by size and industr~. 

From this comparison, several points can be.noted: 

- the difference in order of importance of the industry 

by number of installations: in Germany the most important 

industry~ steel; in the United Kingdom, chemicals; .. 
a lag in installation of high-performance computers in the 

British chemical and steel industries in ·respect to their 

German counterparts; 

the absence of high-performance computers in the German 

mechanical industry (including aeronautics); 
• 

higher expenditures for extra-large equipment in the United 

Kingdom than in Germany; of total EDP expenditures in the 

manufacturing industry, the British share in the extra-lar­

ge class is 5.6% against Germany's 2·4%: 

- a proportionately larger in'>estment by the German manufac­

turing industry in high-performance computers, in relation 

to the total national capacity. 
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The tables also show that the industries analyzed in the 

survey account for 100% of the extra-large J.nstallations; 

and, in Germany for 90% and in the United Kingdom for 81% 

of the value of large computers used in the manufacturing 

industry. 

Altogether, the EDP value of the seven industries accounts 

for 60% in the United Kingdom and 80% in Germany of the 

20. 

total investments in computers in the manufacturing industry. 

Comparison with the computer capacity of the u.s. manufac-

. turing industry is n_ot very significant . For measuring the 

value, in fact, the only data available is the per­

centage of the manufacturing industry on the entire econ­

omy at the end of 1965: 34. 5% ( 1) (the corresponding value for 

the United Kingdom was 43. 41o) but this percentage is not broken 

down into industries. 

Although the percent composition by industries of the num-

ber of computers in the Amer-ican manufacturi.ng industry in 

1968 is known, its composition by class of computers is not 

knovm ( 2). 

Therefore, the differences found in the u.s. and the United 

Kingdom do· not shed any light on possible differ'ences among 

the indn · ;'ies especially in the use of high-performance 

computers. 

(1) Computer Installation Data File of International Data. 
Corporation. 

(2) Computer and Automation, September 1969. 
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~~~~~~-~~-~~~!~~-E~~~~~~-=-~~~~~~t~[~-~~~t~~~~ti~~-~~-t~~ 
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Industries U.S.A. United Kingdom 

Steel 10,1 8.3 

Oil 3.6 3.5 

Chemical 
10.1 14.6 

Mechanical 

~ 21 • 7 5.4 

Ael~onautical 4.6 

Electrical and Elect'ronics 18.2 10.7 

Publishing and paper 11 • 0 6.2 

Others 25.3 46.7 

MANUFACTURING INDUSTRIES TOTAL 100.0 100.0 



22 • .' 

4, The most widespread appli~ations of EDP systems 

The applications in the sector, on the basis of the inter -

views included in the report, will be · divided by 

the manufacturing industries and .classified in 

terms.of time according to whether they are already being 

implemented, being studied or simply being planned. The 

applications are also grouped according to the criteria 

mentioned in the chapter on structural characteristics of 

the sector from the point of view of. data-p~ocessing. 

The division of the sector into industries was .carried out 

on the basis of information available about European users 

of large computers. 

Based on the available data only 5 of the 7 industries of 

the survey could be examined in detail. This limitation is 

not serious owever, because the 5 industries with 

which the survey is concerned altogether make use of 100% 

in value of the very large computers installed in the United 

Kingdom a·nd Germany, while total investment in 1967 in EDP 
• 

for the 5 .industries ·mentioned was 62% in the United Kingdom 
.. . - . 

and 45% in Germany. The principal manufacturing industries 

which already use large computers and which are therefore 

potential users of large systems in the next ten years .are: 

1 • Steel 

2. Oil 

3. Chemical 

4. Mechanical 

5 .• Aeronautical 
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6. Electrical 

7. Publi~hing and paper 

A survey ca~ried out in the u.s. in 1969 of the 100 leading 

users of computers, classified 87% of the value of the 

computers then installed as being in the industries listed, 

while the fi.rst 5 industries for which the results of the 

interviews are available, accounted for 61 .6% of the total. 

In comparing the list of industries and their relative 

importance with the corresponding u.s. data, it should be 

pointeq out that both the aeronautical and aero-space · 

industries in Europe carry less weight than in the u.s. and 

that the electronics industry is still split into many separate 

companies. 

The results obtained frrnn interviews available for our 

research have been assembled in a series of tables organized 

by industries (Tables VI.5). 

4.1. Present applications 

With reference to the tables VI. 5, it can be stated that the most 

modern manufacturing industries have definitively passed the 

stage of using computers for applications solely concerned 

with administrative and accounting procedures and that there 

is a greater tendency to use a computer as a new support 

for carrying out processes of programming and checking 

operational and logistic activities (see second band from 

bottom in fig. VI.2). 

This tendency determines the introduction of computers into 



29. 

production departments (factories) or determines, at least 

in the'case of the large multi-divisional or multi-national 

organizations, the installation of peripheral (district or 

national) data processing centres placed next to the operati£ 

nal and lorristic activities (1). This presents a new problem 

in distribution of processing equipment between center and 

periphery, and at present there seems to be a preference for 

solving it with a network of medium and small computers con­

nected to a large central data processing unit rather th~n 

with a very large central data processing unit with a vast 

network of terminals and Message Switching computers. 

The stage reached by automation of operational and logistical 

systems is not yet an integration of its various sub-systems, but is 

limited mostly to automation of single sub-systems. This means 

.that the effort being made by the companies is nothing more 

than an intermediate phase of only limited-economic advantage, 

unless it is part of a long-term planning aiming at strict 

integration of the many sub-systems (see fig. VI.3). 

At best,,experimental applications are under way in Europe of 

systems that integrate groups of sub-systems with partial use 

of terminals, and limited processing in real time and on line. 

The most typical examples are: 

· (1) Typical realizations of such an organizational structure 
of the hardware are to be found in a large Italian 
company intervi8wcd in the chemical industry and in the 
multi-national oil companies. 
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-An automated system of'brder-getting and order-filling" 

integrated with "peripheral stocks control", "planning 

of deliveries", "packaging material inventory control" 

for the petro-chemical and chemical sub-sector. 

31. 

- An automated system of "Programming and control of mainten­

ance activities", integrated with these sub-systems: 

"Inventory control and supply of technical materials and 

spare parts" and "Construction of new plants" for the 

mechanical and aeronautical sub-sectors. 

An automated system of "Programming and control of produ£ 

tion" integrated with these sub-systems: '.'Quality control 

of finished product", inventory control and.supply of raw 

. materials, and "labor control" for the metallurgic and 

mechanical sub-sector. 

To this group of operational and logistical applications of 

m_edi urn computers must be added other areas involving high · 

capacity computers making up the Data Processing Centers of 

the headquarters of the large companies. 

Administrative and accounting applications are always 

present in these centers (financial accounting, cost account 
. . 
ing, invoicing, accounts receivable and accounts payable 

administration, etc.). 

But in addition to them, the most typical M!X of applications 

.is as follows: 

- cash flow control 

- personnel administration 

- sales forecasting 

technical-scientific calculus for engineering and research 

-·operational research applications or quantitative technical 



applications for analysis in many different sectors 

- capita'l investment analysis. 

32. 

The present·picture of the fields of application is shown 

graphically in fig .. VI.4. It must be borne in mind that the 

applications listed of the various operational and logistical 

sub-systems are only partly integrated horizontally, while 

their process of vertical integration with the management 

information system has not yet begun. This integration will 

lead to more widespread use of large computers in the years 

from 1975 to 1980. 

Among the present most advanced applications, the following 

should be pointed out, even though their integration involves 

only several projects in a sub-system , and not the system 

in its entirety: 

- A large automobile factory, with headquarters in Great 

Britain, has achieved a high degree of integration of the 

four sub-systems into which the entire system has been 

· divided, thus: 

a. Pre-production information sy~tem, involving the vehicle 

design area 

b. Haterial information system, involving the production 

area, in planning and control 

c. Vehicles information system, for the entire sales organ­

ization 

d. Employee information system, directed toward personnel 

management. 

Natural~~. these sub-systems - especially type d. - are 

still evolving. 

-·A large Italian steel company, in addition to a complete, 
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detailed layout of the entire information system based on 

sub-sy8tems, has a series of Operational Research appli -

cations based on the development of research groups at an 

operational level of factories. The methodologies most 

used are Linear Programming and Simulation. 

The great strides in development of decisional techniques 

of this ~ype, which require large computers and a great deal 

of time for calculations, have permitted the companies a 

technical-scientific utilization of a high percentage of 

processing time appr.oximate to an American-type utilization· 

for the particular sub-sector. 

The present MIX for the oil and petrochimical sub-sector 

contains a vast range of applications. This sub-sector will 

be found to have the most up-to~date management, as can be 

· seen from measuring the height of the points representing 

the applications. 

All three bands contain applications typical of the information 

system for the manufacturing companies described in 

Fig. VI.2. 

Not only does this re?resent integration of all the processes 

of a&ninistrative type; it also shows that a whole series of 

management tools have been prepared which will further the 

progress of the more advanced companies toward the first 

steps in scientific management of the entire activity of 

programming and control. 
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4.2. Applications being studied 

The type of application to be found in the second previsional 

time band headed "being studied" involves a series of 

processes, most of them with sub-systems in the area of 

programming and control of production. Some cases of advanced 

applications in the area of administrative control can also 

be found1but they must be considered extensions or increased 

automation of existing procedures rather than innovative 

procedures. 

From an examination of the topics mentioned by the inter-

viewees as being viable in the near future, and by a study 

of the present applications, the great difference becomes 

clear between continuous process industries such as oil and 

steel, and those of discontinuous processes such as mechanics/ 

and aeronautics and some chemicals. 

In industries of the first type, applications of programming 

of production must be considered as implementations and 

applications of models - built on the basis of O.R. techniques 

- for the study and optimization of production processes in 

the middle and long t~rm. 

Applications of production control are difficult to use on 

an operational basis, except in the rare cases where the· 

company already uses process computers in direct connection with 

production plants. Instead, crnn~anies whose production cycle 

is discontinuous have already begun or 1n many cases are 
.,,_,.,_ . ..,.,~, ... -.• ---~·-.... . -~ ~ .~ -·-·· " 

studying procedures of prograwning and control of production 

which are more directly related to data processing of a 

traditional type, and which can better be integrated.with 
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procedures of inventory control, quality control and cost control. 

Listed i{re several applications typical of those being 

studied: 

- Applications of process control for the .steel ·industry 

(the oil and petro-chemical industry, which may be more 

suited to this sort of application, however does not seem 

decidedly oriented in this direction) 

- Applications of planning 

the chemical industry 

and production control, for 

- Applications in the· area of analysis and planning distrib-

ution for the oil and petro-chemical sub~sectors 

- Introduction of management applications, for the chemical 

and mechanical industries, which had previously been 

lacking in advanced techniques of planning and management. 

4.3. Applications in project 

The. applications listed in the third time band are at present 

in a sufficiently definite project stage, and should therefore . 
be realized between now and 1973/75. The distribution of these 

projects among the different types of processes examined here 

is evidently influenced by what has so far been said.about 

applications being performed and applications being studied 

by the different industries. 

The industries that group together companies with large-scale 

series productions and continuous-cycle production which are 

already-~;~~e--aavanced in the quality and quantity of their 

applications, generally tend to set up d~ta banks with high­

speed access and try to integrate whatever has already been 



done into an organic whole which can really be called a 

Management Information System. ( M.lS) 

3'1-'. 

The other industries instead try to realize the objectives 

of operational programming and decision-making which can 

only be achieved by the introductiori and development of 

methods of quantitative analysis and calculation. 

These are the principal tendencies that can be found: 

- Extension of information sub-systems and their integration 

into the MIS, for the oil, petro-chemical, chemical and 

mechanical industries 

- APplications of operational research, and their implemen­

tation, for the oil, petro-chemical, mechanical and chemical 

industries 

- Setting up of data banks for management purposes, for the 

oil,,petro-chemical, aeronautical and chemical industries. 

4.4. Some considerations on the comparison among industries 

\ 

Analysis of the interviews conducted in the industries 

showed a degree of differentiation in terms of levels of 

application: the different aggregate groups are, in fact, 

in various phases of advancement from this point of view. 

From a careful reading of the tables VI.5 in which the results 

are condensed, a pattern of point;representative of the 

applications in the companies interviewe<) is evidenced. This 

pattern can be considered typical of the whole sector: a 

triangular repetitive trend can be observe'd in the shape of 

the ·whole. 
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The height of the triangle, measured on the ordinate, is in 

proporti~n with the level of ~pplicative advancement,meaning 

by this the presence on the actual time band of EDP 

applications in the oper~tive and management sub-systems. 

As a consequence of the meaning atttibuted to the vertical 

dimension of the representation, the less advanced industries 

will be represented by triangles with very limited heights. 

The horizontal dimension of· the triangle represents the 

dynamic aspect of the· integration. But this aspect too is 

connected with the nwnber and with the quality of the appli 

cations already implemented and, consequ~ntly, with the 

height of the geometric representation. 

we have tried to synthesize grap~ically the quantitative and 

qualitative differences in fig. vr.s. 

The criterion adopted to represent the phenomenon makes use 

of two fundamental parameters: 

- the stage of advancement in applications 

- the qualitative level of the applications. 

The first ,Parameter is to be read on the abscissa and accounts 

for the number of the· applications, dividing them according 

to type. It must be remembered that the three bands are in 

sequence. This first parameter, therefore, is the expression 

of an evaluation of the degree of dynamic integration - from 

the point of view of information - of the industry taken 

into consideration. This evaluation, however, is not 

quantitative. 

·The second parameter, to be read on the ordiriate axis, 

represents the level of horizontal integration in the sub-
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41. 

systems in which data-processing was already used. The 

gradual ~ecrease in the width of the band in the single 

divisions according to type, speaks not only of the different 

level of integration of applications, but also of the trend 

of the vertical integration among sub-systems belonging to 

different bands. 

In this way it is possible to synthesize a certain order of 

priority (dynamics) among the industries we have been taking 

into consideration. 

The ranking which re·sul ts is in this order: 

1) Oil and petro-chemicals 

2) Steel, metallurgy and non-ferrous metals 

3) Automobile and automotive mechanics 

4) Aeronatics and Aerospace 

5) Chemicals, pharmaceutics, synthetic fibers and rubber. 

The dynamic sliding of the applications in the industries 

must be taken into consideration not only, as was seen before, 

in the evaluation of those applications under study and being 

planned in connection with others already implemented, but 

also when ·future applications are in project. 

There is, in fact, a strong probability that the future 

applications which will be the targets of the less-advanced 

companies will alread~ be the targets attained by the leading 

companies of th~ group. Nevertheless, it is possible to adopt 

the same forecasting logic in order to maintain the same 

ranking of priori ties arnong ·the various industries. 

·In conclusion, it would seem that the appraisal of the 

informations collected in the interviews shows a trend 

·toward an increase in the percentage of the costs in 
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EDP in t~e areas of production and distribution, with the 

timing represented in fig. VI.6 and VI.7 and corresponding 

to what had been observed in the United_States~ 
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· 5. Future applications 

5.1. Hypotheses of development 

On the basis of the qualitative graphic chart used to 

summarize the situation, the future applications can be 

grouped as follows: 

45· 

- foreseeable applications for the less advanced industries 

(mechanical, aeronautical, chemical) 

- applications which are targets for industries with more 

up-to-date management (oil, steel). 

In the first of these two groups will be represented all the 

projects typical of the band of integrated processes which 

are not yet included among the projects for 1973/75 for the 

industries in which EDP applications are at a lower quanti 

tative and qualitative level. Obviously this."sliding" of 

the targets in terms of time among the industries will take 

pl~ce within the precise limit represented by the specific 

features of some of the applications for the different 

industries·. In fact ,if a ·common trend of development can be 

found among the industries , the evolutionary possibilities\ 

of certain typical applications must be taken into conside­

ration: for example, planning in the electronics industry, 

or analysis of aerial photography in the oil-drilling and 

mining industries; that is, of applications which are in 

themselves definitely advanced, but are not representative 

of an overall modern management. Applications of this kind 

could be good reasons for adopting very large computers 

even in companies included in less advanced industries. 
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In the hypotheses. of development of the more advanced in 

dustries' the trends which have already emerged play a 

prevailing role, and these same trends will become factors 

in favor of the use of very large computers in the follow­

ing fields: 

A. Completion of the process of integration of multiple 

information sub-systems (automated in mosaics) - opera­

tional, tactical and logistical - and the consequent 

creation, in company headquarters, of integrated sub­

systems for supe~vision of operational and logistic 

activities, and of integrated data banks·which would be 

accessible to the middle management in a flexible way. 

B. Beginnings of the realization of management information 

sub-systems based on the sub-systems in point A. 

C. Beginnings of studies of automated information sub­

systems to support the strategic plannin~ process of the 

company. 

Special secondary sub-systems should accompany the above 

main trends; these secondary sub-systems, with different 

characteristics for each industry, tend to extend the use 

of operational research applications or, more generally 

speaking, of quantitative methods in: 

- evaluation of investments; 

- sales forecasting and market analysis; 

- cash flow management; 

- optimization of distribution network; 

optimization of distribution plans. 

Large computers will also have an increasing use in Informa 

tion Retrieval applications (bibliographies, patents, 



national economic data etc.) and in technical-scientif~c 

calculafions for planning_and for operational research. 

47· 

Both the preceding groups of applications will for the first · 

time include a flow of ex~ernal information (by computer) 

such as population figures, statistics on national and 

internationaleconomic and financial data, etc. 

The typical scheme of the range of applications perf~rmed1 
by a very large computer by the middle of the sevent~es J 

should be those found in fig. vr.a. 

What should also be kept in mind are: 

- the degree of advancement of the studies and projects in 

the manufacturing industries by 1975; 

- the simultaneous realization of automatic information 

systems in other public and private organizations which 

frequently interact with the companies of the sector being 

examined. 

Granted the foregoing developments, which are particularly 

decisive in the public organizations, the following tendencies 

in applications can be foreseen in the chronological order 

given: 

- automation of management control sub-systems based on 

information sub-systems realized and in normal use before 

1975; 

beginnings of automation of information sub-systems in 

support of strategic planning procedures with a boom in 

. use of national and international data-banks (Demographic, 

Economic , Financial, Personnel, etc.); . 

beginnings of development of connections between inter-
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sectorial information systems, of which the following 

shoula probably be the most typical for the manufacturing 

industry: 

- management of monetary and financial flow through direct 

connection with banking, insurance and stock market • 
systems, with public administration systems (for social 

security and welfare, for tax collection etc.) and with 

' the systems of the customers and suppliers (for payment 

and bill colle~ting); 

- management of personnel flow with public corporations, 

schools anduniversities, and companies providing inform­

ationservice on the national and international labor 

market; 

- management of the flow of raw material, finished products, 

materials etc. interchanged with the market via direct 

connections with the automated systems of the suppliers, 

the clients and transportation companie~ etc. 

- management of information flow (Demographic, Economic , 

Financial, etc.) with public corporations and companies 

:specialized in gathering such information,or with other 

companies in the same sector or in other sectors. 

This range of additional applications could cause such a 

boom in th~ need for large computer systems as to bring about 

a significant increase in the speed of progress of less 

advanced industries , because such levels of automation of 

information systems depend for their realization on large 

computers,. or at least on large systems. This in effect means 

multi-processor configurations of medium and large computers, 

which are in turn connected to networks or peripheral computers 

and terminals. 
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These considerations on the hypothetical development of data 

processing applications for the sector being examined are 

logical extrapolations made from the_results of the interviews 

analysed in the preceding chapter. They are not, however, 

the only justifications for the use of large computers in the 

manufacturing industrie·s. 

The qualitative change that they implicate, with the approach 

to strategic planning and the immediate consequences on the 

dimensions of .the computing equipment become clearer from an 

analysis made outside the company and therefore one does not 

always get from the person interviewed a_precise overall 

view of this probable increase in the rate of development. 

which is common in this day. 

Instead, use is foreseen of large computers to cope with the 

increase in volume of applications which are not qualitative­

ly 'advanced. These increases in volume are connected with 

the dimensions of the company phenomena which the computers 

can handle or simply f~nd out. 

T~is second factor, which encourages the use of large 

computers ·is 'even·rnore quantifiable on the basis of parameters 

that express the dimensions of activity of the companies. 

Tendencies in advanced applications and in the dimensions of 

the .companies are therefore factors which will be taken into 

examination later, in order to obtain an overall quantifi -

cation of. the potential European users of large computers in 

the next ten years. 
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. 
5.2. Comparison with the U.S.A • 

. ·--------------------------
, 

There is no significant gap in the creative level of applic­

ations in the secto~ in comparison with the United States: 

automation of advanced sub-systems and the invent.ion. of so­

phisticated methodologies are already under way or in project 

in Europe. 

Specific differences can instead be found in the reliability 

of the realizations already implemented and in the level of 

horizontal and vertical integration of the sub-systems because 

of the company organization's greater spee~ in adapting 

itself to the use of the computer. 

In terms of time, this gap can be estimated at from 3 to 5 

years. 

on the basis of a report published by the NAA (National Assoc­

iation of Accountants) on the state and the tl'ends in de­

velopment of information systems in 12 leading companies in 

the various manufacturing industries ( 1), the following con­

siderations can be made on the computer's impact on manage­

ment in the u.s. manufacturing industry: 

a) data processing covers almost all routine processes of 

administrative control, and the degree of integration 

between the various sub-systems is continually increas­

ing; at the same time the needed changes in the internal 

communications networks are being completed to facilitate 

the integration of those applications which outgrow 

the traditional organizational divisions of functional 

·character; 

(1) Computer-Based Information Systems for Management­
·A Survey - NAA Research Study. March 1969. 



·b) among the operational processes, production planning is 

carried out by means of the computer and is generally 

done annually or semi-annually; the planning is done in 

conjunction with the inventory control sub-system which 
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is the sub-system most frequently automated. Process con­

trol is growing in importance in many of the companies 

examined. Of the marketing-oriented operational activities, 

data processing of order-entry seems to be the most wide­

spread, partly because of the very brief delivery time 

typical of the American market which does not.. permit 

stocks to be left with the suppliers. 

An important part of tot.al computer time .is taken up by 

technical and scientific calculations for engineering, 

by calculus, by plant simulation and by applied research. 

However, the organizational aspects of these activities 

have not yet felt the impact of data processing; 

c) the methodologies and procedures being used by the manage­

ment areas are becoming more and more sophisticated. 

Many of theactivities that once required man's interven­

tion in the automated.decisional process are now part of 

the computing program. The present tendency is toward de­

termining the "rules of decision" followed by the manager . 
in different phases of his activities," so as to transfer 

them to the machine level. Generally speaking, an increas­

ed understanding is expected of the decisional-process 

and improved methodologies in operational resea!ch in or­

der to take into consideration new projects_ in these sub­

systems; 



d) little progress has been made in the field of assisting 
, 

strategic decision-making. · Pre_paration of information 

banks and retrieval systems necessary for making strate­

gic plans has just begun; 

e) most of the future applications involve typical manage­

ment activities. 

All those interviewed agreed that to achieve satisfying 

results from the use of these applications, the following 

organizational as.sumptions are needed: 

1) A good informational base on which to make further plans. 

2) Availability of analysts oriented toward understanding 
of managerial aspects of problems treated, and managers 
oriented toward and understanding new possibilities in 
methodology. 

3) Strong support from top management to facilitate organi­
zational changes required by the new procedures. 

To this brief view of applications being made or being project­

ed, ·in the u.s. manufacturing:industry, some forecasts can be 

added about the American development of sub-systems requiring 

the instal'lation of networks of terminals. The need for a 

radical evolution in this particular type of hardware was a~o 

underlined in the European interviews. 

In general, applications of administrative and management type 

do not reveal any particular tendency to use data-transmi$ion 

equipment. 

Sub-systems of scientific calculation and design follow this 

course, while marketing-oriented applications show outstand­

ing possibilities of development for data-transmission. 



The aforementioned "order entry~~", which is the most typical 

of these applications, is being used by several large Ame­

rican companies such as Allied Chemical and Union Carbide, 

and is becoming ever more widespread for obvious reasons of 

competition, which is a very important motivation in market­

ing activity. 

Data-transmission is not in itself a determining factor in 

future installations of extra-large processors, but it. can 

become so in specific areas by changing from "off-line" as 

it is now, to "on-line"; which is to say changing the hard­

ware structure from atomic systems to solar·systems which 

involve extra-large processors connected to message-switch­

ing computers and to a network of terminals. 

The forecast is that there will be a rapid increase in this 

type of configuration in the next few years, but as regards 

the quality of transmission and their cost, the present situ­

ation in the U.S. cannot be compared with·that of Europe, 

where it is foreseen that these types of application will 

be extended necessarily much more slowly. 



.. 

6.-Expectations about hardware and software. 

In the manufacturing industries ,which present the most complete 

range of types of application and therefore the greatest . 

diversification and differentiation of the characteristics 

of the machines, the most pressing needs in terms of hard­

ware should be the following for each type: 

A. Central Unit: 

- mul tiprocessor-·type configuration with central units 

possibly specialized in TP, Input/Output permitting a 

high level of data processing efficiency with a complex 

MIX of processing in BATCH, REAL TIME, ON LINE, 

COLLOQUIAL AND SCIENTIFIC CALCULATION; 

- hardware which can take on with higher reliability more 

of the functions of present supervisors or executives 

of operational systems; 

- much larger, much faster, low-cost central storage; 

-non-numerical storage (IMAGE STORAGE); 

associative storage. 

B. Input/Output a general tendency toward a more diversified 

and differentiated type characte.rization among remote 

units: 

....: opt:ical reading of documents; 

-facsimile input units; 

special terminals according to type of utilization; 

- graphic input terminals; 

- special terminals for progra~ners; 

- output facsimile units; 

·-visual display units of figures and charts for 
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single work places or for meeting rooms (large visualizers) 

- plotters • 
.......... 

c. Remote access transmission with increased speed and 

automatic control of data and as an example "processors" 

specialized in TP (RT and not) which can lighten the 

work~load of the central computer. And besides: 

- existence of a national network for data transmission 

without which the developments foreseen could not take 

place; . 

- possibility of ~ransmitting facsimil~s; 

- differentiation in TP channels of the computers (for 

example, for cownunication between processors). 

D. External .storage: 

- increased diversification of the units of external 

storage both in performance and capacity, plus new 

units with very great storage capacity; this is needed 

to facilitate the configurations adaptability to the 

MIX of the applications; 

- optical files. 

The ne~ds most felt in terms of software ~ppear to be the 

following: 

- new languages and software to facilitate. programming, 

plus specialized. ''terminal consoles" for programmers; 

hardware equipment for the main supervising functions 

and for compiling and assembling programs; 

- language and software for control and management of 

processing systems which function in a network 

(ADAPTIVE MONITOR); 

- special general language for handling files; 

- language~ centered on industry problems ; 

languages for image and chart processing. 
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7. The Big Companies. 

To present a picture ·of each country's computer installations in 

number, value and size in the manufacturing sector, the same 

methodology was used as for the other sectors: a sample of 

companies was chosen which was felt to be representative of 

all users of large computers. For this reason, in each,..in­

dustry all companies taken into consideration had a turnover 

of more than 100 million dollars in 1968. 

Below this limit, in fact, present investments inEDP mean 

almost exclusively desk and small computers and therefore 

the importance of companies using them would 0e negligible 

in a survey conducted to forecast the demand for high-per­

formance computers. The list of companies for the Common 

Market countries was taken from the Enterprise survey (1) 

and for the British companies from The Times 500 (2); the 

value of the entire computer equipment was estimated on the 

basis of surveys published for the United Kingdom (Computer 

Survey) and France (0~1 Informatique Scope) and from direct 
' 

surveys for the other. countries concerned. 

Because of many constraints much of the information on EDP 

is not available for all the companies considered; it is also 

felt that the French computer equipment is under-estimated; 

however, these limits are not pr·ejudicial to the matter, since 

it is still possible to rank by size the EDP investments 

in the manufacturing sector; 

The results are summarized in the following table: 

(1) Les dossiers de l'entreprise /November 1969. 

(2) Leading Companies in Britain and Overseas 1969-1970. 

• 



TABLE Vlo7 

61. 
SALES AND VAWE a= CCJ.lPUTERS INSTALLED IN LARGE EUROPEAN MANUFACltJRING Ca.1PANIES.· 

VALUE OF VALUE OF 
NUMBER Of SALES CO:.ff'UT ERS COMPUTERS 

COMPANIES (1) (1') INSTALLED {'ER 1,000 S TYPE OF EXTRA-LARGE COMPUTER 

(2) SALES 

STEEL ---
Ut:ITEO KINGDOM 10 ~067 ~3976 3.9 • 

-
·BELGIUM 5 ~004 ·. 1J+21 3.7 -
NETHfRLANOS 4 1J115 .. 8,132 7.8 UNIVAC 1108 · 

.. 
·. 

FRANCE 9" ~192 9p67 2.3 • 

ITALY 3 ''265 12f01 ' 9.6 - : 

GERMANY 22 1~pn 28,':XJ6 2.4 IBM 360/65 ! 

OIL -
UN I TEO KINGDOM 7 4p31 Hp07 3,3 UNIVAC 1108, ISH 360/65 

BELGIUM 1 - .. .. • 

NETHERLANDS 2 294 446 1,5 ISH 360/65, IBM 360/75 
.. -

FRANCE 10 6,591 16,862 2.s UNIVAC 1108 

ITALY 10 4p57 1~390 3.1 . 
' 

GERMANY 10. 6,137 16651 2.7 UNIVAC 1108, IBH 360/65 
I 

CHEMICAL ! 

UNITED KINGDOM 16 8}27 3i235 4.2 IBM 360/65 

BELGIUM 2 875 858 1.0 -
·NETHERLANDS 2 1(76 4p95 3,2 - I 

FRANCE 10 ~420 10ji10 2.4 • 

' 

( 1) EXCEPT THOSE WI-()SE EOP INVESTMENT 1!: UNI~OI-M. 

(2) IN PURCHASE PRICE. 



• ·FoUowa': Vl•7 • . SALES AND VAWE OF Ca-.1PUTERS INSTALLED IN LARGE EUROPEAN MANUFAClURING C<J>1PANIES 

' 

' NUMBER OF I • 

tOMPAN I ES ( 1') ; 
SALES 

( 1 J . 
' 

' 

. 
(follow: CHEMICAL. ) : 

ITALY 10 'lfi11+ 

GERMANY 20 11,395 

MECHANICAL' 

UNITED KINGDOM 22 9,12~ 

BELGIUM .. -
NETHERLANDS 2 316 
FRANCE 12 ~737 
ITALY 7 ¥11 
GERMANY 25 11,1~7 

AERONAUTICAL 

UNITED KINGDOM ~ ~614 
BELGIUM .. -
NETHERLANDS .. -
FRANCE 3 876 
ITALY - -
GERMANY 2 ~19 

ELECTRICAL& ElECTRONIC< 

UN IT ED K I NGDOM 9 ~615 
BELGIUM 1 H4 
NETHERLANDS 1 3p13. 
FRANCE 9 3p75· 
ITALY 4 571 
GERMANY 17 ~8~2 

PUBLISHING & PAPER-

MAKING . 

UN IT ED KINGDOM 1 ~96 

BELGIUM .. -
NETHERLANDS 3 376 

FRANCE 1 n.a.· 

ITALX • .. 
GERMANY 9 1537 

I 

(1) EXCEPT THOSE WHOSE EOP INVESTMENT IS UNKNOWN. 

(2) IN PURCHASE PRICE. 

VALUE OF VALUE OF 
COMPUlERS COMPU1ERS 'lYPE;OF EXTRA~LARGe COMPUTER 
4NSTALLED PER 1~000 S 

(2) '_.'• j SALES 

2~~~3 9,1 ; IBM 360/65 
51,806 ~.5 UNIVAC 1108, IBH 360/65/67 

45~95 5.0 IBM 360/65 

- .. -
~147 3.6 -

11,561 2.0 -
29,B04 8,0 IBM 360/65 UNIVAC 1108 

3~23 2.9 -

#ti\2~~ 18.5 IBM 360/65 

- . -- .. -
2~,283 27.1' IBM 360/65, roc 6600 

- - -
8?95 20.0 -

1~47 4.8 • 
=j6l!S 25.4 -

17fl33 5.9 IBM 360/75 
4p22 1.2 - .. 

'-

~56 5.0 .. . 
54121 5.6 . 

1~90 5.5 
.. -- - -

: 995 2.5 -
7,720 .. 2 IIJ.t 360/75 

- - . 
q624 ~ •. 3 • 

62. 



• 

The quantitive differences by country and by class of 
I 

_turnover size are evident in synthesis in the fig. VI.9~ 

The turnover value is given in the abscissa while the ordi­

nate parameter expresses the.value of computers installed, 

,, evaluated on the basis of the purchase price. 

In several industries, particularly chemicals, electrical 

and electronics, mechanical and steel, it will be noted 

that there are still many companies with a turnover of less 

than 500 miliion dollars and an EDP ·.investment of less 

than 2 million doll~rs • 



7.2. Comparispn with the u.s. -------------------------

The annual survey of 100 leading u.s. companies (1), permits 

comparison between u.s. and European companies with a turn­

over of more than 600 million dollars (table VI.B). 

By comparing value of computers installed per 1000 dollars 

turnover, the following observations can be made: 

- all U.s. industries except aeronautics and electronics. have 

a ratio of about TO; 

- the Italian chemical and steel industries have almost reached 

the u.s. levels; 

- the British gap vis-a-vis the u.s. is noteworthy; in almost 

all industries, the United Kingdom presents inferior values 

in more than 50% of the cases; 

- the French gap is misleading; it has already been noted that 

the EDP value of the French manufacturing industry are under­

estimated. 

A regression analysis on American data reveals a statistical 

law between the value of computers installed and turnover. The 

regression line is exponential negative, that is to say, the 

value of computers.installed increases at a slower rate than 

·turnover; especially in some industries. 

In oil and the mechanical industry the following results were 

obtained: 

(1) EDP Industry Report, October 9, 1969. 

... 



Oil indus try : Y = 2.2 .• 1o4x - 0• 358 (r = -0.679) 

(sb = 0.111) 

Mechanical industry Y :c 2.3.·1o,2x - 0 • 137 (r = -0.812) 

(sb = 0.049) 

Where: 

Y: value of computers installed (in millions of Dollars) 

X: turnover (in millions of Dollars) 

.. 
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8. Quantttatj'Le hypotheses about the e..'l(tra-large EDP 
. ----- .. . systems by 1975 a11d ··980. 

In the manufacturing industry, it was possible to use the 

entire forecasting procedure (1) because the information 

available for European and American companies was more 

complete. 

Specifically, on the basis of u.s. data available, it was 

found that with an increase in turnov.er, there was a decrease 

in the ratio between the value of computers installed and 

turnover. 

Naturally, most of the European companies do not reach 

turnovers which are comparable with the American ones and 

therefore sensitive to the decrease. 

A more detailed examination of the different manufacturing 

industries yields the following summary of observations 

typical of the companies represented: 

- in the oil and petrolchemical industry a comparison with 

the u.s. will show a gap which is mostly apparent because 

.of the impossibility of comparing data concerning big 
' 

company headquarters with applications and computer force 

of their European subsidiaries. 

The market share of the various oil competitors was kept . 

in mind, because of the particular market structure of 

the oil industry. 

(1) See the chart in the annexes. 
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Precautionary considerations were introduced in evaluating . 
potential users in 1975, in view o£ the types o£ applic-

ations and the heavy costs and timing connected with sub­

stitutions which are to be made or are being made; 

the remarkable level of applications found in the steel 

industrywas confirmedand is leading to large investments 

in hardware on the pa:ct o£ leading European companies. As 

the gap between them and the u.s. companies is smaller, 

the American companies can be used as points o£ reference 

for possible further rises in size; 

- in the mechanical and automotive industries, a high number 

of potential users is foreseen; hal£ o£ them should be 

automobile companies which, according to answers given by 

those interviewed, expect to significantly increase their 

applications. Comparison with the u.s. is also possible in 

thisindustry for the major European companies; 

- in the aeronautics industry almost all the companies in 

· the sample were considered potential users o£ extra-large 

computers because of the qualitative considerations con­

nected with the highly technical content o£ their work; 

- in the chemical ind~stry the leading European companies 

reveal an operational dynamics which is on a level with 

their u.s. counterparts. 

Some o£ the companies examined even reached the highest le­

vels o£ expenditures in data processing equipment, even if 

they were not yet oriented toward a specific choice in the 

structure of the unit system to be adopted; 



the electronic industry is still at a disadvantage in 

comparison with the u.s. especially in relation to size 

of single companies. This means that there are noteworthy. 

differences in the average levels of investment in hard­

ware for internal use. 

The lack of first-hand information on companies of this 

type has caused uncertainty in the basis for evaluation 

for the industry, in relati6n also to the possibility 

of future company concentrations; 

-in the publishing and paper-making indu~try ·,no rapid 

developments were found in European companies in install­

ing extra-large computers. The uncertainty of the fore­

cast of future orientation was further aggravated by the 

lack .of __ anyj...nt_grv:ie_ys w;i. th the companies. 

The number of potential users will be 31 by the end of 

1975 and 75 by 1980 an estimated value of computers 

·installed of 550 and 1230 million dollars. 

The results disaggregated by industry are summarized in 

the table VI.8. which follows. Specifically , it should 

be noted that although the mechanical industry has a number 

of potential users almost equal to the oil industry, its 

estimated investments in EDP is one-third less because 

·o£ the different stages of present applications in the 

two industries. 



TABLE VI• 9 POTENTIAL USERS FOR EXTRA-LARGE COMPUTERS AND THEIR ESTIMATED VALUE OF EOP INSTALLATIONS 

UNTIL 1975 AND UNTIL 1980 

1975 1980 

INDUSTRY 
Estlmtted Estimated 
value of value of 

Number computers Number computers 
lnsf~iJed lns{M§~ed 

STEEL .. 70 8 129 

OIL 3 65 17 268 

CHEMICAL 9 141 18 303 

MECHANICAL 7 85 16. 181 

AERONAUTICAL .. 99 8 190 

FLECTRICAL AND ELECTRONICS 4 93 7 153. 

PUBLISHING AND PAPEP MAKING - - .1 6 

' 
' 

TOTAL . 31 553 75 1.230 

. 

70. 
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CHAPTER VII 

·RETAIL STORES 

•' 



1. Introduction 

"' In this survey the actual and projected. applications of 

computer systems will be examined with special reference to 

·large scale systems among large retail firms. 

Based on the economic and financial dimensions which have 

been reached by retail firms one can distinguish between 

the "large scale" and.the "small scale" ones. 

The large retail firms can be further divided into two 

categories, depending on how the firms manage their sales 

outlets (chain stores, su·2ermarkets, department stores) or 

other operations (sale by mail order, through automatic 

vending machine~, etc.). · 

The common problems of both types of firms are those of 

purchasing and distributing the goods; especially the 

purchases are determined by ma~agement problems of back-up 

supply aggravated in certain cases by the peris~1able 

·nature of the products and their being subject to the whim 

of fashion·. 

Distribution performed in geographically different points 

requires divided provisions and poses problems of supply. 

The information given.herein are~ above all, results of 

direct survey. 

The ideas emerging from interviews have been completed by a 

systematic rev~ew of the literature covering problems arising 

frorn the use of computers in this sector. The applications 

and the problems which have been brought up by the interviewed 

firms can be considered as common also to the firms not 

interviewed. 
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The distributive network ofUnited Kingdom is among the most 

modern and developed in Europe: the large distribution system 

recorded in. the first semester o£ 1~67 35% of the whole 

turnover, which means the highest incidence reached anywhere 

.in Europe. In the USA large scale sales a6counted for more . 
than 60% of all retail sales. 

The supermarkets and hypermarkets which are the most popular 

places· for distributiqn of alimentary goods numbered almost 

5,000 on 31.12.68 in the EEC countries. 

Number of supermarkets and hYPermarkets in the EEC countries 

as of 31.12.68 

Country Supermarkets Hypermarkets 

Belgium 230 16 

France 1 ;702 73 

Germany 1, 852 451. 

Italy 349 

Netherlands 203 20 

Total EEC 4,336 560 

SOURCE: AlGID 11 Notizie per la Stampa" 
Mondo Economico 27.12.1969. 

·In the United Kingdom 1,800 supermarkets were ·already.operating 

by the end of 1965. 

Based on statistics available in the various countries, the 

trend has been ascertained, in wholesale as well as in retail 

business. 

The rate o£ increase of the added value in trade during the 
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period f~om.1958 to 1976 has produced in the variotis countries 

the following figures: 

Countries Growth Rate 

·Belgium 5.1 

France 4.6 

Germany 5.3 

United Kingdom 2.4 

Italy 5'.2 

Netherlands 4.8 

The ratio between the added value of this sector in the various 

countries and the gross national product allows us to determine 

the incidence of the distributive sector on the economy which, 

in 1967, amounted to 12.3% in Belgium, to 13.7% ~n Germany, 

to 11 .1/~ in France, to 10% in Italy, to 9. 7% in United Kingdom: 

Taking into consideration emplo~nent (in thousands of units) 

between the years 1962 to 1967 one notes fhe following trend: 

Employees in Trade (in thousands of units) 

Countries 

llelgiurn 

France 

Germany 

United Kingdom 

.Italy 

Netherlands 

1962 

239 

2,393 

2,930 

·685 

384 

2S1 

2,506 

2,857 

705 

472 

Growth Rate 

4.02 

0.93 

.·I 0.50 

0.58 

4.21 
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2. Structure 

2.1. Economic characteristics 

Retail has undergone a noticeable evolution during recent 

years, due particularly to ,the new sales formulas which have 

been adopted on the field of large scale distribution. It is 

beyond doubt that the different degree of development which 

has been attained through.the new sales systems is closely 

related to the different legislation by which the commercial 

activities are disciplined in the various countries. 

In France, Germany and Holland there is a solid net of big 

distributive firmswhkh accounts for approximately 26% of all 

sales within the examined sector in the Federal Republic of 

Germany, for 20, in Holland 25%, and in France 16%. In Belgium 

large distribution systems developed · mostly in the last decade: 

tbe present participation of large distribution in sales is 

11%. Italy occupies a special position: it is the only country 

within the EEC which still preserves genuinely ~orporative 

regulations. In 1967 the percentage of large distribution 

systems over the total of retail sales was 3.65%. 

SA~ES ~F PET~Il BUSINF'~S ~NO OF LARGE DISTRIBUTION IN f.EC COUNTRI[S IN 1967 

.. 
~ SALES or SALES or PARTICIPATION RETAIL . URGE 

BUSINFSS DISTRIBUTION OF' UPGE. 
DISTRIBUTION (In rnllllons (In rnllllon OVER RETAIL of dollars) ot' dollars) SALES 

BELGIUM 51e2o ··:620 10.7' 

FRANCE 33,720 5,410 16,1 

GERMANY ·. 29,660• s1e1o .. 25,9 
,. 

26,100 . 
~30 3,65 ITALY . 

. NETHERLAND - 25,0 (1) 

.. 

(1) tsttrnate, SOUR~Ei AlGID "NOTIZIE PER LA STAM?A~ N, 4-1969, 

.. 

.. 
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The present trend of ~he distributive sector is more and more 

oriented' towards large scale business, enterprises. This will 

lead to a higher percentage of employees in this part of the 

sector in comparison with the total number of people employed 

. in the whole sector. At th_e same time family enterprises are 

decreasing in the more advanced countries. 

The main informatiqnal problem of retail stores involving all 

firms, i.e. food supermarkets, chain stores, and mail-order 

houses, can be surrunarized as follows: "in the right place at 

the right time". 

There are,of course,aspec.t~ of this problem which become more 

or less important depending on the firms concerned. For example, 

chain stores-have to anticipate what a customer is going to 

ask for and s"end the product to the outlet before the customer 

requests it; this problems is complicated by the perishable 

nature of certain food products in supermarkets, and is 

simplified in the case of mail-order sales because the customer 

posts his order and implicitly accepts the delay caused by the 

mailing. 

In any case, the products have to be available at the moment 

the request is made; thus there arises the highly important 

·problem of central stock control. 

Central stock control was mentioned. by all interviewees as . . . 

the fundamental applicatic;m requiring countinuous improvement. 

The first problem is arising from the ·extent of the range when 

products are not connected by rigid links, although a product's 

behaviour strongly influences other products; at least when-
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they are members of the same 11 family". 

F.urther, distribution enterprises, compared to production 

plants se'lling from stock, have much greater flexibility 

owing to the absence of manufacturing str~ctures. Hence it 

·is possible to modify ranges of products simply by asking 

the manufacturer in right time to produce them. 

This flexibility means that the departments making decisions 

about the composition of assortments take great responsibilitis 

about quality,·quantity mix and prices. 

A further complication for supermarkets and chain stores . is 

the need to supply outlets in such a way. that the· products · 

range laid down is always represented in full on the shelves. 

The solution o£ problems connected with restocking and the 

management problems involved in choosing a range o£ products 

(and subsequent adjustments by .way of pricing) are based on 

the knowledge of sales attained. The information system must 

be very efficient as supermarkets, are receiving up to 5 

supplies weekly each outl~t,because of the outlet's limited 

stock, capacity the high number o£ products and, in some cases, 

their very fast turnover. 
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3. Data processing equipment 

The lack of data· . allows to explore the actual situation 

on the field of informational systems onlY: in Germany and 

United Kingdom, permitting· thus a comparison between the 

number of computer installations in trade in one of the 

EEC's most advanced countries and that in the only country 

considered outside the EEC (1 ). 

NUMBER AND VALUE OF COMPUTER INSTt.LlATIONS IN TRADE IN GtiRMANY AND THE UK BY Sf ZE 

- GERMANY 

Value of Value of 
N11111ber ~ purchase ~ N11111ber ~ purcha5e 

price price 

(000 S) (000 Sl 
DESK 17 . 14,9 918,0 2,9 31 9,7 1,965,6 

~ 

2,8 
SMALL 72 63.1 ~9,245.6 59,8 261 82,4 60,974,4 63.5 
f.IED I UM 14 12,3 ~0,430,4 32,4 16 5,1 14,836,8 
LARGE 1 0,9 1,584,4 4,9 8 2,5 11,52(),0 

EXTRA-LARGE - - - -· 1 0,3 3,360,0 

UNcLASSIFIED 10 8,8 - -
TOTAL. 114 100,0 1)2,178,0 100,0. 317 100,0 92,656.8 

(1) Italy: According to data from the "Cassa di Risparmio 
delle province Lombarde" there were 131 computers in 
the trade sector in the first quarter of 1969 with a 
percentage of the overall nwnber of installations of 
5.7%. 

15,9 

12,4 

3,6 

100,0 

France: According to data from the research "01 Scope" 
there were 170 computers in the trade sector in 1968, 
or 6.9% of the total number installed. 
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In Germany the ti:"ade sector has a large numer of compl).ters 

~nstalled, from the view point of value as well as units. 

The number has, in fact, reached 8.3% of the total number 

of ail comput~rs installed and is surpassed only by the 

·banking sec-tor (13.6%),whereas as far as value is concerned, 

trade with 7.2% of the total is surpassed by the banks (12.3%) 

and by the public R&D Institutes (9.4%) (1 ). In the United 

Kingdom the situation is different: installations of computers 

in trade represent_only 3.8% of the total nwnber, while 

accounting for 2.6% ·Of the total value. 

As a consequence, in the trade sector the United.Kingdom reaches 

in the application of EDP lowe~ levels than the EEC countries. 

A more accurate comparison between the two countries can be 

made when evaluatmgthe computer installations for their 

importance in the sector with~n the economy as a whole. 

Germany disposes of one computer each 8,000. employees in _the 

tr~de sector, whereas the United-Kingdom of one per each 25,000 • 

. The ratio between the value of the installations (as reflected 

in the yearly rent paid) and the added value o£ the sector is 

0.~~ 14 in Germany. 

·In United Kindgom the trade sector does not use any extra-large 

computers, whereas Germany has got only one installed. 

One can therefore assume that £or. the present applications less 

powerful computers should do all right. 

The surveys results confirm that the computer installations o£ 

the interviewed enterprises are mostly small and medium size, 

(1) This point is valid if one considers manufacturing subdivi-
ded into branches. '' 

.. 
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. At present more than 1 ,000 computers are being used in the 

retail business in the whole world,· the maJor part of them 

being locatedin the USA. 

In that.country, in fact, retail possessed at the end o£ 

1968 792 units (4.09% of the total park). 

The entire trade sector, including also wholesale distribution, 

uses a total of 2,024 computers, or more than 10% of all 

installations. In th;e US the supermarkets are,above all 

others, making use of computers: in fact, the supermarke.ts, 

representing only 1% of retail firms cover 30% of· the computers 

in the sector. 

Among supermarkets with ·a net income above 20,000 Dollars one 

out o£ six is using a computer (1) • 

(1) Computers and Automatic~, September 1969. 
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4. The most widespread applications of EDP systems 

4.1.- Applications by .firms interviewed 
---------~-----------------------
Applications implemented at present by the interviewees are 

mainly customer invoicing'· supplie~ invoicing, general accounts·,. 

stock control (table VII.1). The nature of the operating and 

processing problems connected. with distribution is such as 

to.complicate to a large extent there applications. For 

example, customer invoicing (performed by all interviewees)· 

is quite normal in the case of mail-order houses. Chain stores 

and supermarkets, on the other hand, rely on the cash de.sks at 

their outlets. Accounting for sales thus becomes rather 

tough owing to the mass of data and high risk of errors, since 

the identification of the product is performed through codes 

which have to be "type'd" at the cash-desk. One interviewee 

only (D4) is referring to cash-registers which prepare a 

paper tape that is .mailed then to the center where it is 

processed. The other interviewees presumably do their invoicing 

by considering as sold.all the products leaving t~e general 

warehouse to ·supply the sales outlets (this applies particu­

larly to supermarkets): to control peripheral transactions, on 

the other hand, they use summary information, recorded at the 

cash-desk and specifying only large families of products. 

Another application that four interviewees (D1, D2, D4, DS) 

already use is stock control •. 

This applicatio~ differs considerably depending on whether 

sales are by mail or through chain stores and supermarkets. 

· The former will generally have a single central warehouse, 

the latter constitute in practice a network of split stock 

• 
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piles (a central warehouse· or several distribution warehouses 

per area· and the shelves of the outlets). 

Owing to difficulties of data collection and corronunications, 

the computer often handles only the central warehouse (and 

the peripheral stocks). S~ch a situation makes all the 

companies comparable, since every outlet behaves 11ke a 

customer who orders by mail. To close the matter of stock 

control, while it is true that all the interviewees already, 

hq.ve the application-in operation (only D3 is still setting 

up and working in si.mulation), it is not easy to say how far­

reaching the applications are; if, in ot~er words the question 

is a simple one of accounting for in and out transactions, or 

if the application covers orders for restocking which are more or 

less automatic and calculated with more or less sophisticated 

methods with respect to suppliers. Of course, in the two extreme 

cases, the contribution for operational purposes changes 

considerably. . 

Another application, typical of mail-order sales, is that· of . 
·centralized acceptance and follow up of orders from customers: 

this is mentioned by interviewees D3 and D5. 

Finally, sales statis.tics·, collected by all interviewees, are 

mainly prepared for the benefit of purchasing departments. 

one interviewee only (D2) is working out a outlets budgeta.ry 

control system • 
• 
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4.2. ~EE!~~~~~~~~--~~~~-~~~d~-. 

As regar'ds the operational information system, the main problem, 

being examined by two interviewees (01, D4) and at the expe­

rimental stage in the case of one (02), is integrated control 

of sales and stocks. 

The operati~nal links between sale~ and stocks are illustrated 

in Fig. VII .1: they are particularly applicable to chain st:ar:'es arrl 

supermarkets. Outlets receive supplies on the basis of two 

kin:l of information sent to the head office: 

- information on sales which enters the restocking process 

only when "cornplete 11 (i.e. it contains the product code · 

number, quantity and unit price); 

- information on requests for new supplies per tyPe of product 

which every outlet compiles daily·(or often) and which 

represents the only source of information to the central 

warehouse where sales ·are recorded only by large families. 

In the simplest case, mail-order sales, "information on sales", 

·and "restocking requests" exist side by side in the customer's 

order, while restocking in the. two cases represents the follow 

·up of the request by ·the general warehouse. 

Interviewees D3 and 05 are also working on the operational 

integration control-sales. 03 receives orders from custometers 

in sales offices and sends them by telex to the central office • 

.. The computer arranges for dispatch by preparing the necessary 

information which is printed off line in the warehouse. The 

stock control applicati~n that is at the e·xperimental stage 

will complete the acceptance-follow up cycle'of the order • 

.Interviewee os, on the other hand, is already setting.up 
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teleprocessing.on this application. 

Interviewee D4 is also looking into sales-stocks integration, 

but of a more sophisticated type1although it is not ~xpected 

to become operative before 1975. He intends to convert his 

cash registers (now on punched paper tape) to terminals 

which whould be conected with the centreJit is presumable 

that corrective inforrnation1 such as requests for new supplie7 

will still have to be sent to the head office by the outlets• 

D2 speaks about the possibility of setting up about 1S75 

(maybe later) a link between head office and outlets for 

management-type information (peripheral accounting and budgets). 

This would be achieved with a solar system and tape to tape 

transmission of synthetic information produced at the periphery. 

This as opposed to the operational system which would, of 

course, remain atomic. 

Table. VII.1 schows a sharp distinction between widespread 

applications which are already all complete and the appli­

cation of the operational system; no interwiee is very far 

along in developing teleprocessing with outlets. 

The only operational application which is already in diffu­

sion is an application of the interviewee D5 who sells by 

mail and who has few terminals centred in the head office. 

In sum, no "really" atomic system is in an advanced stag·e 

of preparation. 
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This situation.may be due to the fac~ that terrriinals represent 

a·very high investment,if they have to be employed as 

substitutes for cash~desks at outlets and to the fact that 

·the problem of the large quantity of data to be transmitted 

on line to the cornputer,while the customer iswaiting to pay 

at the cash-desk,has not iet been solved. 

As for stock control: this has been placed among batch 

applications to allow integration with simple accounting of 

the transactions. 

Finally, "integrated control of sales and stocks" is handled 

straight from "customer invoicing" and from "stock control" 

and hence its degree of operational frequency will be variable 

and will depend on the corresponding levels of sophistication 

of the parent applications. 

The same can be said for "acceptance follow-up of customer 

orders., which cor·responds to "integrated sales and stock 

control" for mail-order sales. 

\-lith respect to management information one might mention the 

absence of applications in purchasing (if sales statistics are 

excluded). 
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5~ Future applications 
·. 

5.1. Hypotheses· of development -------------------------
It is plausible to put forward the hypothesis that there has 

been.a stop in the development of operational information 

sy~tems in this sector. The causes of this could.depend on 

the.automation of data collection at the origin (cash desk): 

-high investments on terminals1 because of the large number 

needed,related to the.a low value of products handled; 

time involved . in the operation ("typed" at the cash desk·}. 

- the failure to automate cash desks also prevents the spread 

of credit sales (credit cards issued by the chain stores in 

question). 

One of the problems, the length of the operation and the high 

risk of errors, will probably be overcome by optical readers 

which are already in use in some large chain stores an the 

United Kingdom or USA) for shelf inventories and at the cash 

desks. The problem of the cost of terminals· remains unsol vedJ 

however. Studies are therefore being carried on to overcome 

the two obstacles. 

In computer applications, purchases are extremely important 

strategically (determination of product mixes within homogeneous 

"families" at the annual planning phase) and tactically 

(price ·rises, changes in assortments by adding new. products 

to the standard mix of the family or special promotion sales). 

·As we have seen, none of the interviewees spoke of applications 

fo~ integrating purchases in the "sales and stock" information 

system, which supplies information on support sales and 

especially on those tactical operations, at short or very 

short term, which may have an effect on the short cycle of 

operational information. 
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The most likely strategic actions may be: determination of 

product inixes, permiss~on to purchasing departments to 

contract "stock plans" with suppliers, etc • 

. A possible diagram to take account of these problems· is shown. 

in Fig. VII.2. Here, an on line and possibly on line,real time 

connection is hypothesized between sales outlets and the head 

office for the trans1nission of sales data collected at the 

cash desk. Such inf~rmation can do without requests for 

·restocking, whose function was to organize restocking at the 

outlet, allowing .£or. various possib~le influences (seasonal · 

phases,.holidays, etc.), because a simulation model has been 

introduced to cover the entire pattern of sales in the various 

areas. In an early phase, this model will simulate alternative 

product mixe~ for purcha'sing, and in the operating phase it 

would help to solve contingent situations with various pricing 

alternatives, promotions, etc. It will also provide a stock 

plan on the basis of which to programme the·development in 

time of the distribut:i,on of shelf space among the different 

families of products. Similar indications could concern the 

distribution in terms of space among families and among .products 

at sales outlets. 

Interviewee D2 already has an o.R. sector £or the study of 

simulation models. 

Other news comes from the USA,where a store chain uses an 

. information system which influences the distribution of space 

Qn the ·shelves. The diagram· in Fig. VII.2. presupposes £rom 

the viewpoint ·of the operational system a very marked 

attribution of responsibility. 

An intennediate phase could be that shown in Fig~ VII.3. Here 
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sales information is still off line and thus cannot do with­

out rest'ocking requests. 

This, however, could be supplied in teleprocessing •. The number: 

. of terminals would be confined to one per outlet in super­

·markets and to a certain number per outlet in large stores 

(not .as many termin~ls as cash desks,however). 

This information, gathered together and analysed at the head 

office, would serve on the one hand to. constitute a ·"history" 

for construction of the model, on the other as a source of 

more timely inforrnation for the purchasing departments. Finally 

every peripheral. manager could learn of restocking decisions 

of other colleagues in the most important seasonal phases and 

as regards assortment product leaders. 

Everything written thus far is particulary appliC'able to chain 

stores and supermarkets. It also applies, however, to mail­

order sales,if it is con~idered that a.cert~in territorial 

area (or a particular customer sector, e.g. divided by 

income groups, interarea) can.be ideally supposed to.represent 

a sales outle·t with all its ·seasonal or irnpulsi ve preferences 

and influences on central stock. 

The USA 'is about five years ahead·of Europe in this field. 

In part tnis difference is due to Europe's delay in starting 

·automatic data processing and in part to the different structural 

and dimensional characteristics of the enterprises. 

In 1965, for example, there were nine supermarket groups 

with more than 500 outlets each and 15 others with between 

100 and 500 outlets. 
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Few chains in Europe have more than a hundred outlets. This 

observation is very important in view of the low profits in 

this field.· Even in the USA the large cham stores seem to be 

awaiting more·profitable developments before.committing 

themselves to TP. 

For some years now the most recurrent application (apart from. 

the more traditional ones) is the control of the intermediate 

warehouse (and office) network between.individual outlets and 

the head office. In other words, there is already a solar 

structure due to the.bigh nwnber of outlets; each zonal 

office-warehouse in fact is taking care of 50-100 outlets, a 

nwnber equal to the total outlets of European enterprises. 

It might be thou~ht that .this would lead to changes in the 

philosophy of European systems,if growth and concentrations 

make company dimensions greater. The terminals for telepro­

cessing from cash desks of outlets are considered too costly. 

Those who produce terminals which could be used for cash 

registrations at sales outlet~ do not supply terminals 

appropriate for the use of supermarkets. To be satisfactory, 

the S·:'iles outlet cash. registers or terminals must be cheap -

about $ 25 (or less) a month. In any case, the time necessary 

for inserting data in the terminal must be brief so as not 

to delay customers' purchasing operations. 

Then agairi, the problem of transmitting information is not 

the only one to be solved for substantially improving the 

operational system. 

In or¢ier to be efficient, rapid processing of data relative. 

to the vol':lffie.of inflowing orders requires, ina centralised 

system, follow up. of orders and a faster intake-outgo of goods. 
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Further, the present-day system of dispatch and delivery of 

gopds from the central warehouse to the outlet has to be 

speeded up. 

As for department stores, the main requirements are: 

- off-line operating systems for orders, contro1 and dispatch 

of goods from stock; 

- cash registratiori at the outlets and credit control. 

As ·regards terminals at the cash-desks,.we have seen that. 

there are still many enterprises which rely on the off-line· 

system. 

Nevertheless, new equipment is being developed to make the 

operation faster and safe~ and the possibility of a direct 

link with the computer is being studied. 

Cash registers with optical characters are made such that 

the optical character replaces the conventi~nal paper tape. 

The optical reader can be connected to the optical printer 

to produce a paper tape with a punched card or it can be 

connected directly to a computer. 

As regards a link-up with purchases and, more generally, the 

management information system;· the sophistication achieved by · 

the retail companies suggeststhat the most important retail 

companies in the USA are very close to the sy~tem ~ypothetized 

in Fig. VII.2 or to the achievement of similar results by 

means of sophisticated budgetary techniques. 
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6. Expectations about on hardware and software 

On the subject of the central core storage, mos~ 6f the 

interviewees opted for 512 K or more (Table VII.2). It should 

be borne in mind that only D5 (he has 512 ·K + 256 K in his 

two present computers) is really reliable; the others are 

familiar only with much smaller core storages. Access times 

requested are between 0.3 and 1 ps. 

Almost all interviewees asked for large mass core storages 

.together with an atomic system. 

The only interviewee who also mentioned a solar system was 

interviewee D2, who d~stinguishes operating information (with 

a!l atomic system) and management information activity for 

outlet (and groups of o~tlets) budgets for setting up over 
.. 

the longer term with a solar system (computers per groups of 

outlets). All interviewees·mention the high cost of terminals. 

There were very few specifically software requests. Clearly 

any disappointments that arose out of already completed 

applications ·have already been forgotten; only interviewee D6 

asked for advanced ba.sic software and improvements in compilers 

and complained about poor manufacturer service generally. The 

problems connected with transmission software have not yet 

come to light 1 because·it is a detail in the setting up of the 

operating information system as a whole. · 

Only interviewee D5 who is experimenting with the operating 

systems, has definite information and asks for improvements 

in terminals to reduce errors and software that is less 

sensitive to errors made by the terminals themselves. In his 

turn,interviewee D2 (also experimenting the operating system) 

speaks o~ peripheral units and their high cost. 
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7. The Big Companies 
I. 

•. 

The main users of computers in the retail sector are firms 

of substantial size, with sal~s above 50 million US $. 

An examination of the enclosed table shows that in none of 

the countries in question there exist big companies with 

extra-large computers, that in Germany there are three large 

computers, in France 4, in.It~ly 1, and in the United 

Kingdom 1 • 

Number and value of large and extra-large comput·ers 

installed in big retail companies (1) 

Country Number of computers Value of 
Large Extra-large Large 

(0008) 

BELGIUM 

FRANCE 2 __ 6,336 

GERMANY 3 6,048 

U.K. 1 1 '584' 
I 

ITALY 1 1, 584 

NETHERLANDS . :.. 

(1) Purchase price 

comEu t ers (t) 
Extra-large 

(OOOS) 

The value of hardware installed (2) per one thousand dollars 

sales reaches $ ''. 2. 03 in a French firm, $ 1 • 21 and $ 1 .13 in 

(1) With sales above 50 million $. 

(2) Purchase price of a typical configuration. 
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a German and an Italian firm respectively, while there is no 

firm in'the United Kingdom and Belgium which reaches 1. 

The highest investment in computers per employee has been 

obtained by a·French firm with 996.28 US~. ~oll.owed byan 

Italian firm with 719.81, by an English firm with 275.74 and 

a German one with 238. 50 US $ •. 

Among the firms in consideration the ratio of investment in 

computers to turnover or employment varies ·greatly, also 

in firms with analogous dimensions, as indicated by the 
. . 

highest and. l.owest values listed in the preced~ng table. A 

rather important role is played by the different types of 

organization, centralized or decentralized, of the various 

firms (1.); · 

(1) Intended by centralized organization are' the department 
stores, by decentralized organization the super -
markets. 
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8 •. Quantitative hypothes~s abo:ut thecext;ra-large EDP systems 

by 1975 and 198o. 

The large-scale retail companies are in a phase of far -

reaching development from the information sy~tem.standpoint. 

We are in a transition phase which is seeing ever more advanced 

qualitative applications which users are pursuing for 

operational and financial reasons (Table VII.3). 

We can suminarize these applicatio"ns, which are giving the 

impetus to a jwnp i~ quality, as: 

integrated sales control 

- integrated stock and purchase planning control 

- control of cash flow. . ( 

The latter, which requires terminals at all cash desks of 

chain stores, is handicapped by the high cost of the terminals 

and is in fact under study everywhere, although it is not 

·yet in use with any European user. 

The interviews show that the investments for hardware (1 ) in 

companies with seyeral advanced applications reach values of 

0.8- 1.2 of the hardware investment/turnover ratio and it 

can be reasonablypresumed that in the 80's this ratio will 

be the norm for all big users in the sector •. 

On the basis of this assessment obtained from the interviews 

and using the ge~eral ·forecasting procedure (2), the following 

conclusion has been reached: 

(1) Value of computers installed in purchase .price. 

(2) See Annexes. 

.· 
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1975 4 users with hardware investments more than$ 5,ooo,opo. 

1980 8 .users with hardware investments more than$ 5iOOO,OOO. 

These forecasts refer to potential users in Common Market 

countries and not to those in the United Kingdorn; owing ·to 

·the considerabl~ decentralization of British·retail 'concerns 

which are in most cases holding companies controlling 

numerous specialised fornpanies ~· 
I 

The jump in quality mentioned with respect to users in Common 

·. 

Market countries would thus require in the UK an indispensablt 

reorganization invol,ving the centralized control of 

administration,_ purchases and.stocks. 
. . 

If such an event can be taken reasonably for gr~nted, hardware 

expenses would qlso incre.ase in the UK .up to values comparable 

with those of European companies,and it would thus be 

possible to foresee the installation o£ three extra-large 

computers in the UK by 1980. 

Thus potential users whose value of computers installed will 

be above $ 5,000,000, in the EEC countries plus the UK, will 

be 12 by 1980. 



.,,
., 

, 
V

II
, 

.a 
, 

C
ot

lp
ut

er
 v

al
u

e 
ll

 •
il

ll
o

n
) 

l -
4 3 

,. 

0 

~
,
\
W
E
 ~
M
P
U
T
E
R
S
 
I
N
S
T
_
~
~
 

IN
 
~
A
i
t
l
 
~
N
I
E
S
.
Q
L
!
~
~
£
!
R
A
N
C
~
 

IN
 

TH
E 

EE
C

 
C

?L
'N

TR
IE

S
 

AN
D 

IN
 

U
.K

. 
IN

 
1

9
6

9
 

' 
BR

AN
CH

: 
R

 E
 T

 A
 1

 l
 

S 
T

 0
 

R
 t 

S 

X
 (

5,
52

) 
. 

X
 

(4
.5

7)
 

0 

L
E

G
E

'N
O

A
 

+
 U

N
IT

ED
 

K
IN

G
O

Q
4 

• 
!3

£1
-G

 11
.)1

 

o 
N

eT
H

ER
LA

t.U
S 

c:;
) 

rR
A

N
C

E
 

~
 

IT
A

LY
 

X
 

G
E

fN
.\N

Y
 



CHAPTER VIII 

BANKS AND INSURANCE COMPANIES 



1. Introduction 

This chapter examines both present and.foreseeable applica­

tions of electronic data processing systems, with particular 

attention to large EDP systems in two sectors, namely: 

- banks and postal current accounts 

- private insurance 

The two areas are qealt with together because, aside from 

specific applications made in each of them, the use of comput­

ers in both is directed toward a solution of the problem of 

decreasing the negative flow of money by increasing the flow 

of informatiort. 

The report is based mainly on the results of the direct in­

quiry, with the additional aid of a systematic study of ex­

isting .literature. 
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2. Structure 

It; is difficult to treat the various banks of Common Market 

countries and the United Kingdom together because their func­

tions and their activities differ depending on the different 

laws of the several countries. 

It should first of all be noted that public and private o~gan­

izations co-exist in both the banking and the insurance sec­

tors of all the countries involvedjfor instance, in the 

French insurance sector, 26 of the 146 companies are 

nationalized. 
In Italy in the sector of ordinary credit, public banks (Ban-

che di interesse nazionale, Istituti di Credito di Diritto 

Pubblico, Casse di Risparmio) control over 70% of the deposits; 

in the sector of special credit, all the banks are public. 

To these must be added: 

- Ufficio Italiano Cambi 

- Cassa Depositi e Prestiti. 

The public institution's presence in the insurance sector is 

assured by the presence of the INA group. 

\tn all the countries included in the survey, there are 

different categories of credit institutions with differen­

tiated functions. Besides the traditional distinction be­

tween commercial bank and merchant bank which still holds in . . 
' many of the countries, with the exception of Germany,and 

which tends towa.rds disappearance in France, the British fi­

nancial market reveals a great complexity with its clearing 

houses, its merchant banks, its discount houses, its building 

societies, etc. 
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Institutional differentiations, however, are no obstaqle to 

treating the banking and· insurance sectors together as one­

from the point of view of the use of large electronic data . , ~. 

processing systems which make it possible for public or priv· .-. 
a.t~ banks in the differ~nt categories to face· their common 

problems. 

More important yet, as fer as computer use is concerned, the 

development of international financial relations and the evol. 

ution of the economic policies of the different countries 

have recently caused greater competition among banks. 

On the one hand it has become very important to reach a cer­

tain size, and thus in many European countries there has been 

a big push toward concentration which has led to the creation 

in the Netherlands of the Al1RO (Amsterdam Rotterdam Bank) and 

the Allgemene Bank Nederland; in Belgium to the creation of 

.the societe G€merale de Banque (societe Belge de Banque e Ba.Q 

que d'Anvers·), in France to the creation of the Banque Natio-l 

nal de Paris (BNCI and CNEP), and in England to the creation 

of the National \vestminster. There is good reason to believe 

that the trend toward concentration is far from ended and that 

within the next ten years it will cause a further reduction in 

the number of large banks.-

Increased competition in the sector required also to solve 

the coordinationand rationalization problems of banking work, 

in order to reach a sat'isfactory' ·level of efficiency and produ_£ .. 
tivity., 

During this last decade, banks especially. those with many 
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branches - have tried to find ever more efficient. and rational . ' 

solutions to such problems by extensive use of technica.l · · 

facilities ava.ilable £rom the ~l~ctronic- computer indus;try. 

In. Common Market countries and in the United Kingdom, .the bank 

'ing and insurance sector takes on an importance - in ·compar- · 

ison. with the whole of the economy- which varies according 

to its institutional characteristics and its different histor~ 

ical and economic evolution. 

In the period from·1958 to 1967 there was a significant 

increase in the percentage of the added value of the sector 

in relation to the national product, as can be seen in the £ol 

lowing table: 

The·added value in the banking and insurance sectors 

Country Growth rate Percentage _on GNP> 
1958-1967 1958 1967 -

Belgium 3.9 3.0 4.2 

France 5~1 3.2 3.8 

Germany 6.3 ·2.8 3.4 

Italy '5. 9 3.9 5.2 

Netherlands 6.0 2.6 2.9 

United Kingdom 3.1 2.6 2.7 
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The banking and insurance sector has a growing importance in 

the economic system in European countries, even if the inci­

dence of its added value in relation to the national product. 

Keeps within low limits, with a 5.2% maximum in Italy and a 

2.7% minimum in the United Kingdom. 

It is possible to deduce the general trend of banking and 

insurance activity in the last decade also from the index of 

total assets, or from the sources (deposits or premiums) or 

from other uses (credits or investments) in the sector. 

Since these are monetary values, they incorporate both the 

effect of the general process of inflation and of the specif­

ic monetary situations which in many European countries have 

caused a variation in monetary parity ( 1.). 

For purposes of comparison it therefore seems suitable to sum 

marize the general development trends of the banking activ­

ities by means of increases registered by the total banking 

deposits. 

( 1) Increases in total depos i t·s from 1958 to 1968 by the pri!! 
cipal banking firms were as follows: over 300% in France, 
between 200 and 250% in Germany, Belgium and Netherlands, 
below 100/~ in Great. Britain •. see "Le Banche Europee nel 
1968-1969",in Bancaria, dicembre 1969· 
Between 1962 and 1967 the annual average growth rate of de 
posits in the principal banks and Common Market countries 
was between 10 and 15%, due to general economic trends 
(growth ofnational product and monetary amount) and to the 
more widespread use of particular banking services (such 
as payment by cheque).Entreprise. 
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3. Data Processina Equipment 

3.1. In European countries ---------------------
Banking and insurance firms were among the first EDP users 

in Europe. 

The first installation in the insurance sector dates back 

to 1956 and was followed the next year by the first install­

ation in a bank. According to statistics made available by De 

Bruijn(1) in the period from 1962 to 1966, the installation 

of computers in the EEC and UK in the two sectors being exam­

ined showed the following increase: 

1962 1966 RATE OF GROWTH 
1962-1966 

Centres Computers Centres Computers Centres Computers 

•. 

BANKS BG 136 339 580 + 294.1 + 326,4 

INSURANCE COMPANIES 99 131 281 445 + 183.8 + 239,6 

TOTAL 185 267 620 1,025 + 235,1 + 283,8 

Both sectors therefore registered a significant development 

in automation during that peri_od ,·;with an increase in the. nu!_!! 

ber of installations equal to 326.4% for the banks and 239.6% 

·for the insurance companies • 

Unfortunately, the information quoted has only an approximate .. 
value; because the number of computers installed is not 

indicative of the rate of development of installations of 

large computers. 

(1) De BrUjn,Computers in Europe in 1966. 
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It would be more suitable to refer to information disaggregated 
• 

by price~class of computers installed, but this data 'is unfor-

tunately available in a dynamic perspective only for the 

United Kingdom and, in static form, onlyfu.!' Germany; thio data 

does, however, give some indication of the importance of the 

se~tors considered ~n relation not only to the total number 

of installations 1but also to the number of installations of 

large computers. 

The installations of computers in the banking and insurance 

sectors of the two countries being discussed repres€nt in 

1967 a significant .portion of the total installations, both 

in number and value, as can be seen from the following table. 

COMPUTERS INSTALLED IN BANKING & INSURANCE' IN GERMANY IN 1967 

ABSOLUTE VALUES ~ERCENTAGE OF TOTAL 

BANKS INSURANCE TOTAL BANKS r:URANCE TOTAL 

NUMBER 
- .. 

DESK 39 5 44 10.5 1,3 11.8 

SMALL 438 204 642 14.6 6,8 21,4 

MEDIUM 39 29 68 11.3 8,4 19,7 

LARGE 3 5 a 3,4 5.7 9,1 

EXTRA LARGE - - - - - -
~ 519 243 762 13,6 6.3 19,9 

' 

_V~~UE (purchase prIce In ~0 S • ) 

DESK 2,530,8 320.4 2,851 ,2 11,0 1,4 12,4 

SMALL 118,795.2 58,915,2 177,710,4 15,3 7,6 22.9 

t.£DIUM 32,956,8 25,171,2 :m1128.0 11.4 8,7 20.1 

LARGE 4,320,0 7,632,0 11,952,0 2,9 5.1 .. e.o 
EXTRA LARGE - - - - - -' 

TOTAL '158,602.8 92,038.8 250,641.6 12 .. 3 7.1 19,4 

SOURCE: SORIS; ON THE BASIS OF INSTITUT FUR ANGEWANDTE REAKTORPHYSIK DATA. 

.. 

.. 
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The banking and insurance sectors, with a total of 762 compu! 

ers ( 519 in the banking sector, and 243 in the insurance sec 

tor) for a total value (expressed in terms of purchase price) 

of· over$ 250 million,account for 19,9% of the total installa­

tions in Germany and for a slightly lower percentage of the 

total value (19.4%). 

The number of computers owned by banks and insurance compa­

nies in the United Kingdom is much less significant, with 

only 268 computers·(162 in the banking, and 106 in the in­

surance sectors respectively) for a total value of over 

$ 120 million (in purchase price) representing only 1~t of 

the installations in number, and 15% in value. 

If automation appears to have developed rather late in this 

sector in England in comparison with Germany, the shape of 

size distribution of Britain's computer equipment can be 

seen to be quite different from that of Germany. In fact,­

in 1967 there were already 4 extra-large computers in this 

sector in the United Kingdom1whereas there was no computer 

of this size in any of the German banks or insurance companies. 

England even had 15 ·large compute1·s, while Germany had only 8. 

England's computer equipment is therefore characterized by 

a number of large and extra-la!ge computers which is above­

average for the country, while the opposite is true in Germa 

·ny • 
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PERCE'.NTAGE COMPOSITION OF TOTAL COMPUTER EQUIPMENT IN BANKING AND INSURANCE IN THE UNITED KINGDOM 

AND GERMANY CLASSIFIED ACCORDING TO SIZE (1967) 

---~-

UNITED KINGDOM GERMANY 
-

BANI<S INSURANCE BANKS INSURANCE 
··--~---· --- -----

NO, VALUE NO, VALUE NO. VALUE NO. VALUE 

--- -------

DESK 13.6 1.4 15.1 2.6 2.1 27,2 0,5 6,2 

SMALL 49.4 32.1 66,0 48.8 74,5 37,7 63,9 33,3 

MEDIUM 28,4 30.8 13,2 25,8 20.7 28,0 27.3 38,1 

LARGE 6.2 19.3 4,7 22,8 2.7 7,1 8.3 22,4 

EXTRA LARGE 2.4 16.4 1.0 - - - - -
T 0 T A L 100.0 100,0 100,0 100,0 100,0 100,0 100.0 100,0 

.. 

Equally detailed information is unfortunately not available 

for the other European countries. It can only be noted that 

in France a total of 509 computers had been installed in the 

banking and insurance sector by the end of 1967, equal to 

15.8% of the total number of computers in the country (excl~ 

sive of desk computers)(1). 

(1) Source: BIPE. 

.. 
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3.2 •. ·In the United States --------------------
In the u.s. there are three distinct classes o£ banks: 

commercial. banks 

- savings and loan associations 

- mutual savings banks. 

commercial banks generally offer a full range of banking 
' services. There are over 14,000 commercial banks in the 

United States, and over 15,000 branches, for a total o£ 

nearly 30,000 commercial banking offices. Commercial banks 

vary greatly in size; however, the vast majority of them 

are small; an estimated 13,000 banks have deposits of less 

than $25 million and approximately 325 commercial banks 

pave deposits of over $100 million. 

Banks must operate according to the laws of the state in 

which they are located, and this significantly affects the 

number of branches a bank may have. 
.· 

According to the latest survey which was conducted by the 

review "Computers and Automation" (1); installations 

in the· financial sector represented ·15. 33% of the 

total number of computers installed in the United States. 
' 

by the end o£ 1968. Accordin~ to American Bankers Associat-

ion surveys, the following was the situation (2) o£ the 

14,000 banks in the u.s. in the years 1963 and 1966 respec~ 

tively: 

(1) Computers and Automation, September 1969. 

(2) EDP Industry and Harket Report, December 1, 1966. 



Growth of automation in banking 

Banks with computers installed 

Banks using off-premise computer services 

Banks with plans for automation 

Banks without plans for automation 

Total 

1963 

485 

585 

1,265 

11 , 665 

14,000 

124.'. I, 

'1966 

.943 

2,055 

1,358 

9,638 

13,994 

All banks with deposits of over $500 million are using com­

puters, and for tpose with deposits of $100 million pr more, 

91% have their own computer system and another 5% use off­

premise service. 

Bank spending1 naturally, tends to be proportional to the 

size of a bank, as the table shows. The computer, however~ 

is rap.idly moving into use by smaller and smaller banks. 

Most of these will be using off-premise computer service 

from a service bureau, a correspondent bank, or a joint 

venture. 

MONTHLY COMPUTER COSTS BY SIZE OF BANK (deposits In 111illlons of dollars) 

s 10 s 50 • 100 $500 
lN>ER t.o \o .t.o end 

TOTAL MONT~V COSTS 110 s 49 • 99 s 499 over 

Under I s,ooo 81" 54" . 14" 6" 1" 35" , 
s.s,ooo-s 9,999 9 38 68' 23 1 S4· 

s 1o,ooo-s 14,999 4 3 13 24 1 10 .... 

s 1s,ooo-s 24,999 1 3 30 13 9 

1·25,000-S 49r9~l 3· 1 14 
' 

33 1 

· 1 so,oao-s 99;999 1 1 3 38 4 

I 1009000 end over 13 1 

" 
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The distribution of the large u.s. banks (with deposits 

of over $ 500 million) according to the· size of EDP costs 

is therefore different from that of European banks of 

?imilar dimensions, as can be seen from the following 

table: 

PEP.CENTUAL DJSTr.tBUTION OF BANKS WITH DEPOSITS OF OVER S 500 MILLICN ACCOFDING 

.. TO SIZE OF-EDP -COSTS 

MONTHLY COSTS ( S) us UK F 8 I NL 

< 25,000 16 64 40 - 44 -
25-50,000 33 16 50 75 34. 40 

> 50,000 51 20 10 25 . 22 EO 

0 

.. -
35 

;,() 

35 

It should be noted that ~n the u.s. some of the banks, 

especially those with deposits of less than $500 million, 

resort to joint ventures to obtain the EDP services needed 

at a cost of less than $10,000. monthly which represents 

the minimum,beyond which a bank finds it more convenient 

to operate its own computer. 
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4. The most widespread applications of EDP systems 

. 4.1. Preliminary remarks -------------------
The most important banking EDP applications have been set up 

by almost all those interviewed,especially as regards "bulk 

processing". The following activities in particular can 

be noted for the.different companies and organizations 

interviewed: 

COMPA~Y OR OFGANIZATION OPEFATING ACTIVITY PUflPOSE 

BANK AND POST OFFICES - current accounts Consumer c~ntrol and timely 
service 

- postal Giro Interbank accounting 

SAVINGS BANKS -deposits Maximum use possible 

-- - life insurance policies Customer control and control 
INSURANCE of over~all and partial risks 

- other insurance policies 

.SOCIAL SECURITY - current accounts Control of recipient and 

timely service 

For all these activities, the bulk processing which in the 

past was performed in batch, that is in lots and off 

line, tends more and more to be performed now OL 
(on lin~))that is to say with the peripheral unit (th~ branch 

office 'and agencies) connected "on line" directly with the . 
central computer. Besides, there is a tendency toward processing 

OL RT (on line, real time)) that is with the peripheral unit 

., 

.. 



... 
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connected on line with the computer,so that the computer 

can be "questioned" and then give an answer, as if it were 

a dialogue (in real time, therefore) . 

The use of bulk processing has required:that files and 

updating programs be set up; the change to teleprocessing 

and even more the use of OL RT has involved transferring 

the files to a more costly storage (random access) and the 

use of more complex and more extensive software. 

Other activities can be added to those listed in the 

foregoing tab.le, but even those are sufficient to identify 

an operational information system which connects the 

peripheral unit with the center. 

The use of teleprocessing has spread in very differing 

stages in the various sub-sectors. Banks are generally 

ahead of insurance companies, probably because insurance 

company operations need not be as timely as those of banks, 

and perhaps also because of historical and competitive 

reasons. 

Other reasons for the different speeds with .which· 

teleprocessing has been adopted are td be found at the 

national level. They concern the type and size of the 

company involved, and the size is particularly decisive 

where banks are concerned. 

InUnited Kingdom, in fact, the most important banking 

firms (1) are very large and have a great number of branches • 

· (1) Barclays, Midland, Lloyds, National-Westminster, 
National and Commercial Bank of Scotland. 

.. 
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In the United States, instead, there are many ~mall or 
. ' 

very small banks which cannot, by law, have any branches. 

In theUnitedstatesthese applications are in explosive 

expansion. Although there are no experir.tents rego.rding 

the management information syster.t, it can be said that 

the system concerns : 

a. allthe information and the parameters necessary: 

- in peripheral divisions to implement the local 

operations beinglimited by laws and by the rules 

fixed by the .central office 

- in the central office to control the branches in 

carrying out their operations an~ to ·consolidate 

all the divisional balance-sheets in the over-all 

balance-sheet of the company. 

b. The more the managentent information system succeeds in 

modifying the limits placed on the branch offices in 

order to follow the day-to-day market phenome.na, the 

more effective it will be in the short. term. The more 

it manages to succeed , by the analysis-of the consolidated 

balance-sheet, in determining the evolutionary trends 

both of the new services (which little by little will be 

demanded by the market) and of the services already 

.granted, the more effective it will be in the long term. 

As for the postal current accounts and social security, 

it is certain that the objective of the management· 
'· 

information system is to carry out the services that 

• 
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the law requires and defines, reducing to a minimum 

the cash needed to realize them with the required 

timeliness. 

In conclusion, these activities make the peripheral 

divisions less free and therefor~ require less 

efforts of coordinat1on from the central offices. 
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4.2. Applications by firms interviewetl. 

The synthesis of applications made by the firms interviewed 

is divide d. into two groups, one compri~ing insurance 

-and the other including Danks and postal current 

accounts, which are important for their interbank-type 

functions. 

Particularly the insurance companies interviewed 

are almost all in the phase of "expansion 

of mass applications". Almost all of them spoke of 

teleprocessing1 but apparently none of them has anything 

operating yet, although there may be something in an 

experimental stage. This as regards the aspect of the 

operations information system (remote access from terminals 

to the central core storage). 

A British insurance company (B3), for example, although it 

has not yet complete mass application, nevertheless speaks 

in some detail about a Management Information System 

{profit budget). All five insurance companies, with the 

possible exception of the Italian on~ (which however is 

already installing two terminals)1 have a data processing 

department budget which could include the very large 

computer. Almost all the banks interviewed were in the 

(advanced) stage of expansion in mass applications; besides,_ 

they had all begu~ teleprocessing and therefore an 

"operations information system", with one example of a 

company which had already installed 120 terminais. Th.ese 

characteristics make highly reliable some of the 

forecasts made by thosE~ interviewed on the basis of their 

previous experience in the field of operational information 
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systems. 

Table' VIII .1 shows the logical development of the applications 

mentioned in the interviews. The table groups together the 

different .types of processing: batch processing, processing 

to furnish information for the management decisional system 

or for the operational system. 

The applications cited in the interviews are also included 

and an attempt has been made to reconstruct the present 

stage of the applications in those cases where no mention 

was made of it. 

The applications have been distinguished into five phases: 

being studied, being experimented, being extended, being 

completed, completed. 

From the table we can see that: 

1. Batch processing applications are to be found mainly 

among applications "being completed" or "completed", 

while instead those which produce operational information 

are mainly "being studied" or "being experimented"; and 

those which produce information for the management system 

do not go beyond the stage of "being studied". 

2. Batch processing applications are comp1P.ted or are 

"being experimented" for the opera tiona~ s,Y:;tem( or else 

they are "being studied") •. This particularly regards 

"policies 'in teleprocessing", "deposits in teleprocessing", . 
"current accounts in TP" and "Giro in TP", all of which 

.. 
are the beginnings of further developments in the sector. 
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3. An interesting application is the unification of policy 

files by TP, which is a typical preliminary phase that 

precedes or runs parallel to experiments in TP. 

4. The applications indicated as part of the management 

system being set u.p ("agency profit budget", MIS and 

"branch-office accounting") are all c-onnected to batch 

processing of an accounting type. 

In conclusion, if the sample interviewed has any significance, 

it can be inferred that the development of computers will 

not be greatly influenced by batch processing applications_. 

since. all the applications cited have already been 

11 completed": any possible increase in this type of 

processing will be brought about by other new kinds of 

application or by combinations between different applications 

which have already been "completed". 

The most important influence, at least in the near future 

(3 to 5 years)) should come from the development and 

widespread use ofoperational information systems. 

The contribution that will be.made by management information 

systems is uncertain, and in any case it is .unlikely that 

they will develop in the near future (beyond five years). 
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4.3. Projects on the basis of the interviews. 

Interviewee B1 included specific questions on future 

applications in the sector which were named "leading 

·themes''· However, those interviewed gave rather generic 

answers which have been tabulated (table VIII.2). 

In general, both.banks and insurance companies speak of 

teleprocessing, of OL applications between peripheral 

and central processor units, of the use of terminals in 

the branch-offices, of financial control of the branch­

offices, of central data-bank and of information on 

customers. 

These needs are expressed more in terms of form 

(teleprocessing) than in terms of conten~ except for the 

a·pplications already mentioned as being under study1 .but 

which should run their course within a few years and 

would therefore not prejudice the introduction of new 

ideas for computer applications: that is, of the "leading 

themes". · 

What is particularly lacking, except for interviewee H13, 

is any indication: about the requirements for exchange of 

information among aifferent companies in the sector; 

these exchanges, as we shall see later, should be the 

leading operational development of the systems in the 

future (besides those developments already being studied 

at company level). 

Also lacking are indications· on the management information 

system, except for one bank (B4) wich spoke of financial 

control of the branch offices, thus touching on the subject 
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o£ peripheral autonomy, and except for several others 

interview-ed who mention in very general terms MIS •. 

'· 
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5. Future applications of EDP systems 

5.1. Hypotheses of development 
-------~-----------------.. 
we have already stated that the homogeneous nature of the 

sector is based on the fact that its companies or organiza­

tions are all directed toward the handling of money; all 

the companies can in fact be fit into a single system 

characterised by the flow of information which can be 

exchanged and operated by a network of·processors. 

The hypothetical realization of this system can be expected 

to take place gradually and over a long period of time: it 

is unlikely to be accomplished, in Europe at least, by 1980. 

The realizations already under way and which are related to 
I 

the principal themes ma.inly involve the information proces~ 

ing system in connection with the use of teleprocessing 

which was mentioned by all those interviewed: by some it 

was being studied. by others it was being experimented on· 

a limited scale, by others it had already been experimented 

and was now in the stage of being extended on a large scale 

throughout the company. 

The·physical structure of the companies or organizations in 

the sector is typically de-centralized. This is a permanent 

situation in the sense that all the organisms of the sector 

are characterized by a network of fragmented peripheral units 

and by a central office. This hblds true eve~ if some of the co!!! 

panies interviewed have several central offices, because of 

the recent merging of several companies. For example, in the 
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United K:ingdom, of the six leading groups forming 80% of the 

data processing market among banks, 4 were the results of 

more or less recent mergers of two or more pre-existing . 

companies. 

Even if this situation does not alter the philosophy of 

the operating system-which is atomic in its structure, with 

peripheral terminals and a large central processor unit 

- the situation can be prejudicial to the management information 

system which might instead have a solar philosophy. In fact, 

more than one of the persons interviewed, both among the 

banks and the insurance companies, spoke of the present 

situation ( severa 1 processing centres) as being permanent. 

For example, a French bank foresees installation of three 

giant computers by the end of 1980 (IBM 360/195 was mentioned) 

in Paris, Marseilles and Toulouse. In its district· offices 

the interviewee B11 foresees installation of IBM 360/20 which 

could constitute points of crystallization1 if the central 

bank's control should, as it could, become vaster, all­

pervasive and coordinating. 

In any case, since. the setting up of the management 

information system, when it takes place, will require more 

information on periphery for the centre, this in itself might 

be one of the deciding factors in the choice between ~tomic 

and solar system. In fact, if the autonomy granted the 

agencies is small, the philosophy would still be atomic. If 
" .. 

instead the autonomy granted is large 1 the system could 

become "solar" with peripheral processing ,capacity. 

Two considerations should be made here:· 

- even a big peripheral processing need can be met by a 

central capacity as long as there is a vast storage . _ 
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capacity with random access (as requested by many of those 

interviewed) and as long as the telecommunications system 

used is very flexible and low-cost; 

~ the solar system does not exclude the need for giant 

central processor units (in fact, the interviewee B7 

foresees installation of three 360/195 computers by the 

end of 1980 with a solar structure);, however, potential 

customers of a very large computer would tend in themselves 

to be large in ·Size. 

It ~an be concluded that possible interventions should be 

studied to further the adoption of the atomic system; for 

example·, a. study might be made of specialized software (as 

wa.s requested by more than one of those interviewed), or 

agreements might be reached with the telecommunications 

network to encourage customers to use the atomic system. 

So·far, we have spoken of company networks which connect 

all the branches with the central office or offices (figs. 

VIII.1, 2). 

Studies are, however, being made in the United States as 

well as in several European countries on the possibility of 

local links, on a regional or metropolitan basis •. The local 

network (fig. VIII.3)is connected with a giant computer and 

allows the customer to make use of many services, among 

which not onlythe banks and insurance companies 1but also 

department stores, hotels, restaurants, transportation 

services and public utilities etc. This is to be done by 

means of a system of credit cards which. can be read by the 
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. 
terminals installed at each of the services and connected · 

·with the giant computer which is at the .centre of the local 

network. The system is· again based on the'-''nEed 

already stated "to decrease the negative flow of money 

through the increased flow of information", and the very 

large computer will fit into a single formula the complete 

financial position of the user and will perform all his 

crediting and debiting services by means of its OL RT 

connection with all the possible sources of these 

movements. 

This undertaking might be realized by an interbank (or by the 

central bank), by computer manufacturers, by the government, 

or by a joint venture of interested operators. 

In Europe, too, there are several premises for the local 

network: in the Netherlands there is the "Giro System" based 

on postal current accounts; in Germany there is the 

"Landesbank" with its "Girozentrale"; in England the 

Interbank Bureau with int~rbank exchanges; in Italy the 

Banca d'Italia. 

These European examples are a long way from the United 

States scheme,both because of the slow development of 
. . ~ " . -

personal credit and because of the prevalence of banking 

activities. However, it might be the beginning of a 

coordination of financial flow on a local basisJsince 

banks already represent a network which gathers together 

much of the movements of·money from the various sources 

(not only consumers 1but insurance companies, department .. 

stores, etc.-).• 

There is another hypothesis: the company networks (especially 

·those operating on a nation-wide basis) are connected cross­

wise by the local networks; these networks are therefore 
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points at which flows of money accumulate and must therre~o~~ 

be "compensated" by a national network which thus runs 

parallel to the company ones (fig. VIII.4). This hypotheses 

(fig. VIII.S) begins perhaps to be verified in the Banca 

n'Italia's network and in the applications it foresees 

in control of banks. To summarize, the three possible 

hypotheses of interconnecting networks are: 

Company network. whose operating philosophy is physically 

decentralized with a low peripheral processing need and 

high peripheral decisional need (current accounts, 

deposits, policies); for historical reasons the processing 

~.eeds of certain peripherals are high. 

- Local network whose philosophy is clearly outlined> 

· ··especially in the case of the pure system "SAVE in the 

u.s. 

- National network whose philosophy should be with a high 

peripheral processing need,whether the local computers 

in the central bank are reinforced or whether the 

computers of the solar system are connected among 

themselves. 

In conclusion, we can show as follows the use of the giant 

computer. The local networks and the national network are · 

doubtless potential users)even.if their becoming users 

depends on many other conditions of development. 

The company netwprks are nearing realization: the drawback 

lies in the size of the companies and is aggravated by a 
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tendency, which is however not generalized, toward the' 

solar system for the operative problems. 

5.2. Comparison with the United States ---------------------------------
The opinion of American banks on the future use· of computers 

in this sector can be gathered from the answers given_ in 

the latest American Bankers Association survey •. The answers 

"are indicative of bank reaction to the steps leading to 

the checkless society", as can be seen from the· table 

VIII.3. 
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The prospects of development of the applications of very 

large computers in both sectors are very much tied to the 

on-line real-time applications. In the United States it 

.can be seen that: 

- banks are ahead of insurance companies in OL-RT 

applications and in reaching an atomic (or solar) 

system; 

- insurance comp~nies, h9.~ever, have large opportunities 

of development of applications with OL connectiorts, 

while there seems to be less need for immediate response 

(= RT) between agents'offices and the centre. 

In this connection, it must be added that the structure of 

banking activities in the u.s. is different from that of 

Europe: many U.S. banks, for instance, have only few window 

counters; while the opposite is true in Europe (and Italy). 

This greater concentration could facilitate and accelerate 

the process of interconnection and thus aid in catching 

up with the u.s. A further process of concentration of 

existing banks is under way in almost all European countries, 

and this might further accelerate the development, according 

to the tendencies indicated. 

At the same time, the American Bankers Association in the 

United States is very active inencouraging automation of 

the banking system. 

Obstacles to the increase in applications are represented 

by the doubt the banks feel about conversion of the 

existing off line computer systems, by expectations 



150. 

of bankers regarding new developments in the terminals, 

especially low-cost terminals, by the persistent . 

uncertainties about the surest method for customer­

identification, and by the slow progress in development 

of central files as well as of personnel training. 

On-line savings is the one application in the banking 

industry which has progressed beyond the experimental 

stage. In this application teller machines shared by 

two t~llers are on-line to a central computer. The 

customer presents his passbook at the savings window and 

the teller inserts the passbook in the machine, keys in 

the account number. and thereby accomplishes any of a. 

number of savings transactions.(There are also some "no­

passbook" systems). 

' ' 

-While commercial banks, in total, have more dollar savings 

than do the savings banks, the commercial banks' savings 

accounts are spread over many more branches, and therefore 

it is much more difficult for them to economically justify 

an on-line system. Several commercial banks which provide 

on-line savings service to savings and loan associations 

do not provide the service for their own branches. On-line 

savings service, however, is gaining some acceptance with 

commercial banks in the unit-bank (i.e.. no branches) sta.tes. 

For the seventies the introduction of other OL applications 

is foreseen, among them: 
.. 

- demand deposit inquiry 

- inquiry system for installment loans, commercial loans,· 
etc.; 

- data transmission between country banks and city 
correspondents. 
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In general it is seen that life insurance companies are 

more oriented toward introduction of data transmission 

systems than are fire and accident insurance companies 

. (casualty sector), because their profits are bigger and 

because they need more immediate data transmission. 

The only application of an on-line system being widely 

considered at the moment is policy status inquiry. 

A system of this type requires a centralized random 

access file. By .1-970 probably half of the top companies 

in the industry will at least install inquiry systems 

within the home office. 

The necessity for real-time !esponse in the insurance:~ 

~· industry is not great when compared to industries such 

as banking or airlines. 

Well over half of the currently planned inquiry systems 

will not involve real-time response. 

Response times will vary from one hour to 24 hours. Major 

factors retarding the ~ate of acceptance of these systems 

include: 

- the enormous cost of converting huge master files; 

- the cost of terminals for branch offices and agents; 

-.an apparent controversy in the industry regarding 

updating and maintenance of the file, particulary as to 

whether or not agents should have access to the file for 

purposes of data entry. 



Poi"· ~lie remot:te Pol•iiay:· Uri·tling' on• a• 'Dermli.nan.t am agemti.''s:> 

proposal for a new policy woul'dl b.e ttransmi;t:ttledi 't'o· tilie· 

central computer via a terminal. The proposal· wouldl 

then be reviewed and rates applied from stored rate 

tables and. the policy itself finally printed out on-line 

on the terminal in the branch office. 

'This applicati~n appears to be of interest only in the 

casualty sector. 

The Policy Data Collection will involve terminals in br~ch 

or district offices or in gen~ral agents' offices for trans­

. mitting to a central computer such data as premium payments, 

ch~ges in policies, etc. 
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6.Expectations about hardware and software 

As can be seen in table VIII.4, concerning hardware the banks .. 
have answered precis~ly, probably because t~ey are 

ahead in the experimentation of teleprocessing' and can 

judge already the need for memories for installed terminals. 
' In fact 4 out of 9 banks have answered to the question about 

the need of a central memory (2 x 512 K and 2 x 1024 K) and 

of access time (all <.3 J.LS). 

The insurance companies have given generic answers about 

the central unit; almost all the companies interviewed tend 
' 

towards billions of characters for the mass memories. 

The interviewed parties of the sector have voiced general 

requests for the improvement of software ("more elastic", 

"at the same time as the supply of the computer") and have 

directed accuses against the bulkiness of the "operational 

systems", besides requesting to have hardware take over· 

some of the tasks at present performed by software. 

Interviews demonstrate that this sector, which~·.has. a rather 

homogeneous character, needs software; especially, there 

are complaints about the "commercially oriented" nature of 

the software-hardware combination which is available at 

present. 

Besides, there are two special requests from insurance 
•' 

organizations for optical memory accessible by computer and 

two others for a larger storage facility for the terminals. 

Some interviewed parties express worries about transmission 

software - they would prefer it to be opera ted by hardware.-
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and about the possibility to use teleprocessing on a large 

scale which depends on the network of telecommunications. 

One person interviewed requests the improvement of the 

possibilities for a colloquium between man and machine. 

In ~eneral, the opinions of those interviewed, even if very 

vaguely, express with respect to both hardware and software 

the needs of a sector whose further EDP development is 

influenced to a large degree by teleprocessing. 

• I 



7. The BiU Companies 

\Vithin the banking and insurance sector the leading 

businesses in each of the countries being considered 

have been singled out as well as the value of their 

computer installations. 

Among banks have been considered those vii th deposits 

over 500 million dollars in 1968, in addition to, of 

course, the issuing banks. Among insurance companies 

all those with over $ 100 million dollars in premiums 

were taken into consideration. 

156. 

The table VIII.C in the annexes reports,for the banks as well as 

the insurance companies which operate in the EEC countries 

and in the United Kingdom, the total value of the installed 

computers reflected in their purchase price. This value 

is distributed according to the computer size and compared 

to total deposits or the total of premiums taken in. 

In the Common Harket countries and in the United Kingdom 

the banks large enough to enter into the universe which is 

being considered are in total 97 and dispose· of 12 extra­

large computers. 

In two countries, Germany and United Kingdom, the precise 

extent, by size classes, of the total computer equipment 

in the banking sector is known; and it may be noted that 

all the extra-large computers of the banking sector are 

installed in the large companies considered in this study. 

The extra-large computers are therefore used mostly by 

organizations of a certain importance : in the European 

banking sector they are used at present only by banks with 

mo~e than 4,000 million dollars in deposits. 

.. 
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Where the banking system is very concentrated, as is. the 

case in the UK, at least as regards co~nercial banks, the 

extra-large computer is requested only by banks which are 

stil~ bigger, i.e. have deposits £or an amount exceeding 5 

billion Dollars. 

Also smaller banks, that is between 2,000 and 4,000 million 

Dollars in deposits, have at present such a quantity of 

computer installa~ions as to permit the introduction of 

extra-large computers. 

In order to ·judge .the degree of automation in the banking 

sector in the various countriesJit seems useful to consider, 

as a .measure of cornparison, the ratio "';lalue of computers installed 

per 1, 000 dollars of deposit~, taking into consideration only 

big users, also if the average ratio has only limited 

significanceJ because of the considerable v~riabili ty of this 

ratio with the various users. we can notice that the major 

ratio o£ installed EDP to the amount of depositsis in the 

Netherlands (2,8), followed by Germany (1,9) and BelgiUm· 

(1,8). 
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Contrary to the banking sector, the insurance sector does 

not, at'the present time and in none of the considered 

countries, dispose of very large computers; only one English 

firm is planning to install one. Also the users of large 

computers are very few: 5 in the UK, 2 in Italy, and 1 in 

France. 

These are the only users whose total expenses for EDP 

equipment reach. to such a level as to permit the introduction 

of extra-large computers. 

The comparison among the values of the EDP installations 

per 1,000 $ of premiwns taken in by the large firms of the 

insurance sector stresses a certain superiority of the 

English insurance companies over their counterparts in other 

European countries. 

Also the data concerning the installations with large users 

shows us that the insurance sector compared with the banking 

sector has smaller needs for applications, a~has already 

been pointed. 
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The tr'ansition to 40 terminals and later 250 (TP with all 

agencies) would considerably increase the time needed to 

process all the messages, so that it seems logical to Fore 

see that the conversion to a very large computer will be 

necessary. 

These considerations can obviously be generalized for the 

operational information systems {column 2). Finally the 

"possible management developments" have been indicated 

(column 3): the future of this application is difficult to 

define1because the few persons interviewed who are concerned 

withtheproblem are, at best, studying it. In table 5 are 

also listed.the indications taken from the interviews about 

predictable acquisitions of computers by 1970-71 and by 

1 97.5. 

Summarizing the contents of table 5, we can say that the 

three insurance companies are potential users: 3 of them 

will be such very shortly owing to the considerable 

processing facilities already required by .Batch 

applications. 

The most advanced {irm of the sector, from the point. of 

view of ~pplications)could possibly arrive at the<~xtralarge 

computer during the .second half of the decade, since it is 

now only in the phase of studying the operational system. 

In gener~l, all insurance companies ar~ thinking about TP 

or are studying its applications and the great expansion 

should take pl~ce towards 1975. 

In 6 out of 9 banks the installation of a very large compu­

ter seems to be reasonable in the· future: also here sever a 1 

firms have large investments in EDP que to the Batch process­

ing applications. 
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8. Quantitative i'lypotheses c:~.bout the extra-large EDP systems 

by 1975 and 1980 

The sector's development hypotheses foresee three types ' 

of users: the company network, the local networks and the 

national networks. 

.. 

For each interviewed firm (table VIII. 5) there have been listed 

the new applications which could possibly be realized in 

Batch (column 1), these applications having been indicated 

by just the person interviewed or considered reasonable/ 

because indicated by others with similar activities. 

The possible operational developments are indicated in co­

lumn 2 on the basis of the development stage of the appli­

cation now being under study. 

The operational information system does not require espe­

cially much capacity of the c.entra 1 memory (the 512 K spe­

cified) considering th~t in the most recent applications 

the traffic queues have been diverted to auxiliary equipment 

which have the function to decide on priorities and put out 

messages. 

One can,however,foresee a great.expansion iri the number of 

terminals which must be connected because of the computer's 

operational speed (the 0,3 ps as basic time). 

These remarks (especially' the one concerning the operating 

time of o, 3 J.l $) have been confirmed by one interviewed party (B1) 

who attributes approx. 30% of his computer's time (2 x 360/ 

SO at 512 K each) to TP of 16 terminals for the "comptes 

a vue".· 
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One notes, however, already a high percentage of the ap• 

plications of the operational system (4 out of 7 are being 

expanded): in fact, one of the interviewed parties has in­

dicated that 30% of the processing time is spent for T.P. 

wtth the branch off.ices with 14 terminals installed which 

will rise to 40 within 1970. 

Forecasting the number of future users of large EDP Systems 

in banking and insurance sectors in 1975 and 1980 is a very 

arduous task. Following the general forecasting procedure 

proposed ( 1 )firstly we have to evaluate the growth of deposits , 
and premiums in the next decade extrapolating on the basis 

of the rates of growth of the past years which obviously 

refers to monetary values instead of to real values. 

Secondly, the legal framework plays a very important role 

in determining the rate of growth of individual insurance 

and banking companies and the development of their activi­

ties. 

The importance of institutional environment makes 1:, compa,E 

ison between insurance and banking companies of different 

countries very hazardous, in order to identify the leading 

companies in EDP applications. Third, in these sectors,espe 

cially in the banking sector, we can now see an increasing number 

of mergers 1n several European countries, so that it is 

very difficult to suppose that the number of large companies 

will be the same or will in crease in the next decade. 

Our forecasts have taken into account, whenever ' possible, ,. 

the effects of the phenomena just described, but in all cases 

they are to be interpreted very cautiously. 

( 1) See annexes. 
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\'Je examined 43 large companies in the insurance sectol) 

none of which has now an extra-large computer, while two 

of them, one English and one Germany one, have now EDP invest 
. -

ments over 5 million dollars. According to our estimates} 

as we can see in the previous pages, we could not identify 

a very clear trend in the future EDP applications for the 

insurance companies, and the three companies interviewed 

do not offer a wide picture of the sector. 

Forfuese reasons.we chose to forecast in this sector 

with great caution, and we modified the actual percen-· 

tage of EDP investment ( 1) to premium only for the English 

companies, which can reach in 1975-1980 the actual percen! 

age of EDP investments of their national leaders. The 

results of the forecast can be summarized as follows: 

1975 1980 

Number 5 15 

For the banking sector, the legal framework is by far more 

important that in insurance, and therefore we have supposed 

that the central banks, owing to their institutional func­

tions, will have their own extra-large computer in the next 

decade, but only two will reach this system before 1975. 

For the other banks, we have generally supposed that they .. 
will have in the future constant ratios EDP investments/ 

.~ deposits, while the most important ones are probably 

reducin~ their actual ratio owing to the economies of 

.scale. 

(1) Value of computers installed in purchase price. 



.. In our forecasts for the banking sector the actual struc­

ture of the computer installations by size class was in one 

case, especially in England, very important in order to 
,. ' . '" . . exclude some banks whi::n ·vm..l .. the extra-large computer in the 

next decade .. 

'The results of our forecasts show a very important increase 

in the number of extra-large computer banking users. Starting 
' . 

whith 75 large banks, 7 of which by now dispose of an extra­

large computer,we will hav:e in 1975 and ·1980 the following 

situation: 

Potential users of extra-larg2 EDP systems in 
·banking 

1975 1980 

19 35 
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CHAPTER IX 

Public Utilities 
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1. Introduction 

The public utili ties sector includes elec_trici ty, gas, water, 

public transport and telecommunications. 

A public utility is, by definition, an essential service, often 

subject to government regulations, management or 

ownership or in some cases it may even be a monopoly. 

s.uch conditions may be found in different proportions in the 

services included in· this sector. 

The enterprises in question all employ fixed plants at the 

service of the customer. Technical investments and ordinary 

and extraordinary maintenance commitments are considerable dueto 

qualitative and technological evolution and to the need to 

extend plants. 
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2. Structure 

2.1. ~conomic characteristics 

The essential characteristics and functions of public utility 

enterprises are different one from another in each single 

member country of the European Common Market and in the United 

Kingdom. 

Most of these enterprises are public, namely they are 

controlled wholly or in part by the central or local authority. 

Private concerns do co-exist, however (for example some large 

Belgian electricity production and distriqution companies). 

·Depending or the government participation in the enterprise 

and to its legal status, the ··public 

be divided into (1): 

enterprises can 

a. Organisations ~ithout legal status, financially 

independent and run according to the regulattons of 

private law. 

Examples of enterprises of this type are the postal and 

telephonic services of all countries,excluding the telephone 

service in Belgium, and the German and Italian railways • 

Local organisations (with or.without legal status) such as 

municipal enterprises which supply electricity, gas, water 

services and run u:rban transports also come .~nto this group. 

With the exception of water which in most cases is still 

distributed on a town basis, and of the German, French and 

Italian transport systems, still run by ~he municipality1 the 

other public services tend to be part of an integrated system 

on a larger territorial scale. 

( 1) d~~?.ntre .i~.txopean de .1 !,[..ntreprise Publique. 
Le,? E-!1trepr~~e.1. Pu!:>l::Cques<dans .. la c 
Europeenne, Dunod, Paris, 1967 ommun:aute ·Economique 
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Thus we have regional or inter-town distributions (typical 

is the case of part o£ the electricity distribution system 

in Belgium· and Holland) or distributio~ on a municipal'level, 

depending howewar an a sin_gle national company, as happens 

with gas distribution in France and Holland. 

b. Public or national enterprises, characterised by total 

(100%) participation of public capital and by commercial 

management following the regulations o£ private law. 

This category includes all nationalized industries (1)~ 

the radio and television services, the·outch and English 

railway companies p.nd the British "public corporations" 

(BBC, BEA, BOAC, ITA,National Gas Council - Area Board 

and Central Electricity Generating Board- Area Board). 

c. Mixed companies, with the parti~ipation of.the government 

anq/or o£ the local public authorities owning part o£ the 

capital and thus active in the management and administration 

o£ the enterprise. 

There are many examples o£ this: such companies include 

the airlines of the countries o£ the European Common Market, 

the French ·and Belgian railway companies, some French, 

German and Italian shipping companies and the centralized 

gas services in Holland. 

In the ·application of electronic processing systems to large 

scale service industries, however, there see~s to be no relevant 

distinction between public and private enterprises. 

(1) TYPical are the nationalized coa11 electricity and gas · 
industries in France and Great Br~tain and the nationalized 
electric industry in Italy. ~ 



170. 

The choice of processing systems in such industries depends 

largely on the degree of centralization of the service, 

especially with regard to the distribution of electricity and 

gas. Such distribution is concentrated into a single organization 

in ~taly (ENEL: electricity only), in the United Kingdom 

(Central Electricity Generating Board and Gas Council) and in 

France (Electricite et Gaz de France). 

In the other ~ountries, where the distribution of these 

services is split up into many different organisms of 

public or private nature, we see a tendency either to concentrate 

all into a single organism (Belgium) orat least integrate the 

EDP service at a single centre of the local organization. 

The incidence of occupatio~ in public utility services (1), 

is approximately the same as ·total occupation 

in all the countries considered. 

In terms of added value its incidence is higher in the 

UK and .Holland, as demonstrated in following table: 

Public Utility Services. Percentage Incidence of Occupation 

and added value.in the EEC countries and the UK (1967) 

Countries 

Germany 

France 

Italy 

Hollancl 

Belgium 

EEC 

. United Kingdom 

..,-· ./ • ' If ....... \ 

Occupation 

6.6 

6.9 

5.7 

8.·7 

7.6 

6.4 

8.0 

Added value 

7.8 

6.7 

8.5 

10.1 

8.6 

10.1 

(1) Statistical branches:electricity, gas, water, transport 
and communications. 
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GERMANY 

·FRANC.£ 

I I'I'ALY 

HOLLAND 

BELGIUM 

E£C 

Ul<" 

The average annual increases in these two variables show 

that activities in the field of public services generally are 

tending to expand. 

In the following table growth rates in the electricity, gas,· 

water, transport and telecommunications industries have been 

indicated separately1 because their trends are different, one 

reason being the presence of politically or socially influenced 

terms. 

2.0 

2.1 

1.7 

1.3 

AVERAGE ANNuAL RATES OF INCREASE 1958-1961. 

OCCUPATION 

... . 
L U 
8. c 
~ ~ .. -o e 
LCO 

1-QIU 

0.2 

1.4 

~ 
"0 .... c 
00 s:u 
Jl"-1 

0.2 

0.5 

3.7 ..0,8 

1.3 

0,7 0,7 

1,4 0.3 

..0.6 0.6 

>. ... 
u 
-"0 
LC ,..,.L 
tl ., 
CUI/I+> .... .,til 

""'O>ll 

6.7 

9.1 

9.0 

11.5 

7.2 

8,2 

5,1 

ADDED VALUE 

... . 
c. tl 
8. 'E--· 
~ ~ 
QI"OE 
c.. co 
t-•v 

3,9 

4,8 

6.1 

5,0 

3.8 

4,7 

3.4 

5,5 

5,2 

5.1 

4,5 

s.:s 

PRODUCTIVITY PER WORKER 

>. ... 
u 
·- "0 
!lie. 
il .,.:: 

.... _~~ 

5,2 

6,9 

6.8 

9,7 

6,7 

7,0 

3,8 

3,7 

4,7 

2,4 

3.8 

3.1 

-4.0 
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2.2. EDP characteristics 

The sector is not particularly homogeneous and can be divided 

into at least two groups according to the nature o£ the 

customers to which services are supplied. 

Specifically, in the first group we can gather together-

all activities involving air, rail,sea ~ i ~ban transportation. 
) 

these services are characterised by_customers booking a tran 

sporta.t:ioi1 service (p.asse.ngers or goods) £1 .Jm one point to 

another on the network served. The booking may be handled 

at a third point on the network and the service may be 

invoiced at st:ill. another point. 

It is not di££icul t to see the de£ini te need £or an "atomic i• 

type operating system which may, of course, overlap with 

an 'atomic" or 'solar"management system • 

. The second group of activities subject to this analysis covers 

radio-television, telephones, water, power and gas networks. 

In the case of al·l these activities the customer finds himself 

either at the end of a network of fixed plants as in the case 

of telephones, water, power and gas, or at the end o£ a 

broadcasting network as in the case of radio and television. 

The presence of a fix~d network in this second group of 

services makes the problem of handling service requests. 

less important. 

A distance measurement (pos~ibly centralized) of the services 

rendered -appears to be important £or invoicing purposes and 

£or further planning. 

.. 
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This sh~rt-term planning necessity (peak loads etc.) becomes 

a long-term plan 'when forecasting new installations covering 

future needs. 

Planning has differing importance depending on the activity:-

- Radio-television: the plant is costly and installation 

times are long; however the fact that they are broadcasting 

devices makes the network fairly flexible; 

-Electricity, gas,water: the connections are individual,but 

the materials involved cost less than those of the radio­

television system; furthermore, the network is already fairly 

extensive and stabilized even though it is still expanding. 

- Telecommunications: connections are individual, the network 

is in expansion, materials are costly and installation_;times 

are long; moreover, services diversify with some rapidity 

and at considerable expense. 

A problem common to the second group is that of servicing the 

network; thus there is a particular need for rapidly restoring 

interrupted service. 

This problem,of course,also applies to the first group both 
' 

as .regards the £ixed p_lant (stations, etc.) and the means of 

transportation. 

A special problem involved in radio-television activities 

'lis that of the starting poii?-t o£ broadcast programmes and 

their preparation: i.e. the content of the programmes which 

are put out on the network. Planning here thus involves control o£ 
•' 

. equipment ani organizing the technical and creative staff; 

maintaining data files ..mich may be concentrated in central 

-data banks open to long distance enquiries. 
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3. Data Processing equipment 

Very little is knoWn about the expansion and division into 

classes of the computers installations in the public utili ties in 

the Common Market countries. In 1962 the n~ber of computers 

in this sector represented 6% of the total installations for 

all the Common Market coUntr~es (1). 

More recent information is available only for some European 

countries. In France, for example, computers installed in 

this sector in 1968 represented 5.8% of the total number of 

installations. Figures are also available for Germany in 1967 

and for the United Kingdom for the period from 1962 to 1968 

(table IX.a ). Only the information available for 

Germany and the United Kingdom gives any indication of the 

structure of the installations by classes of computers, thus 

·making it possible to identity the users of larg~ machines. 

The percentage distributions by number and value of installations 

of computers classified by size are very different in Germany 

and the United Kingdom. 

( 1) De B!uijn.: Development of the Computer Market in Europe, 
Netherlands, 1963. 
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The different structure of the computer equipment in the two . . 

countries,partly attributable to the dimensions (mainly regional 

or municipal) of the organizations which distribute 'such services 

in Germany, comes out clearly from the different percentage 

distribution of the value of the sector's computer equipment 

in the two coun tri ·es : 

UNITED KINGDOM AND ~ERMANX- PERCENTAGE DISTRIBUTION OF THE COMPUTER E~!PMENT'S VAuuE. PER 
SIZE CLASS (1967) 

-
UN I TEO K H!5DOM GERMANY 

Electric It~ 
gas and 
water 

Transport Total 
Electric It~ 
gas and 
water 

Transport 

DESK 1,7 1.5 1,7 1,6 1.1 

SMALL 45.5 34,2 41.6 81.2 70~2 
I 

MEDIUM 15.9 16,5 16.1 13.1 15,1 

LARGE 29.4 10.7 22.9 4,1 3.8 

EXTRA-LARGE 7.5 37,2 17.7 - 9.8 

~ 100 .o . 100.0 100,0 100.0 100.0 

The only information available about computer systems in 
.· 

the us public utili ties 

and the end of 1968 (2). 

refers to the end of 1965 (1) 

(1) Computer Installation Data File of International Data 
Corporation. 

(2) Computer and Automation, September 1969. 

Total 

1.3 

75.8 . 

14,1 

3.9 

4,9 

. 100.0 
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Computers installed at the end o£ 1965 represented 8.2% o£ 

the total value o£ United States installations in 1965 and 

6.2% o£ the total number in 1968. 

In these same years the corresponding British percentages 

were: 8.2% and 7.0% • . 
It would there£ore seem justi£iable to state that the equipment 

and use o£ computers i~ the pu~lic utilities in the United 

Kingdom and in the us are much the same. 

An example is the case o£ the American railway companies, 

which,at the end o£ 1966, did not yet have an extra large 
r 

computer available, and no seat-booking type application was 

£unctioning. 



4. The most widespread applications of EDP systems 

4.1 • Mass applications 
-------~---------

The following s~rvices have been examined: 

- Transportation 

- Radio and Television 

- Telecommunications 

- Power, gas, water. 

177· 

Some applications have very general features, while others 

have specific ones ·related to the various sectors' require­

ments. 

General accov.nting and wages, both being carried out at 

present by all interviewees/ are ·an example of applications 

vith. general features. Also supp~ier ~n.v9ic~na seems· 

to fall into this category: both the flow of orders arising 

from servicing requirements and purchases made in order to 

accomplish investment plans do not call for the use of 

different criteria for the various sub sectors •. 

Cost .control concerns almost always ·operational costs which 

cannot be standardized.so easily as those of the manufacturing 

ente~prises. In the radio-television industry the application 
. . 

is extended to program production cost control. With the 

exception of this difference, there seem to be no particular 

processing problems within the sector. 

However, concerning invoi~inq, there exist surveying and 

processing constraints, for example, for power, gas, water 

and telephones. 
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The amount to -bill· is recorded .. by · a meter of 

varying type on the premises of the user or in a central 

position, .but at any rate remote from the invoicing center. 

Reading the data from the meters requires an extensive staff,; 

The computer has to cope then with a heavy work load, because 

of the detail of information coming in and going out and 

because of the need to concentrate billing at fixed times 

with consequent peak loads for the computer centre~ Seasonal 

invoicing peaks occur also in the radio-television .industry 

of those countries, where users pay fees for this service. 

Similar overloading of the computer does not take place in 

the transportation services , because invoicing takes place 

generally against payment e.·g. in agencies, railroad stations, 

air or marine terminals. The load on the computer could 

increase in proportion to the sophistication of statistical 

outputs and to details required by the accounting system. 

Stock.cont:r.ol,. is another universal application. It is, however, 

greatly influenced by the subsector's problems and the 

scattered structure of the service distribution area. such an 

area is usually covered with a network of warehouses which 

guarantee rapid·restoral of service in case of interruption. 

Regarding processing, the work load depends on both the number 

of items to be controlled and the number of transactions to 

be processed, with obvious peaks at seasonal high points. 

However, the most important factor influencing processing 

capacity in the case of stock control is the desired degree 
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o£ sophistication of the·results. The work load is small when . 
limiting it to accounting of transactions and calculation o£ 

balances; on the other extreme, it might be required to issue 

automatically b~ying orders to suppliers and to arrange for 

restocking of peripheral warehouses by drawing stock from 

the central warehouse. 

The results obtained from direct survey lead to believe that 

thE solutions for stock control adopted by the ~nterviewees 

are rather sophisticated. 

It has to be noted that there exist numerous mass applications 

. in this field whose final goal is to create an organic 

information network, which will then be used as input £or the. 

operational information system: in. fact, data· £rom the 

accounting report for a certain period permit individuation 

o£ optimal criteria for control of future operations. 

This is particularly the.case in the transportation~servi~es 

(a typical application is management of long-distance railroad 

rolling stock); in the telecommunications industry. (measur­

ing the. traffic flow in the network) and, ,._in somewhat 

different form, in the power -supply industry (analysis o£ 

consumption per distribution channel). 

By the same token, also R & D can be considered a mass 
, 

application, because it is instrumental in the use o£ other 

applications. 



180. 

The first application examined in this field is ~utomatic - . ·' 

_seat reservation: this is a typical application in the 

transportation industry (excluding urban trans:port). The 

ne~d to have it varies according to the types of transport­

ation. For airlines, where the problem is known, the goal 

is to maximize (within the limits of customer demand) the 

load factor. A large number of terminals 

centres ... have RT access to a central file. 

and booking 

The service area is in fact so extensive that it included, 

right from the beginning, requests at an international level. 

In the case of railways, on the other hand,the need for 

automatic reservation of seats on a national level is a 

later application and will probably be developed only for a 

certain nwnber of lines and trains of particular importance 

(Wagons-Lits, TEE, etc.). 

Automatic reservation systems require OLRT performance. S1 

(~irlines) is already using it with 400 terminals 
I 

which are going to be extended further. 

Also handling of goods (loading time, use of containers etc.) 

has to be performed in OLRT, thus becoming similar to seat 

reservation under the larger aspect of rolling stock management. 

Interviewee s6,has already 400 terminals installed, whereas 

interviewee s1 ·is in the expanding stage and S3 plans to 

install 330 terminals. 
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In. the telecommunications and power supply sectors, seryi,c~ 

prpduct~~n pl_an~~pg is the prevalent application. 

The basic problem of telephone communications consists of 

measuring the flow of traffic and choosing the best itinerary 

of messages between two users (or the respective centres) 

through available connection channels; special routing equiE 

ment takes care of the automatic ·search. 

In the case of gas, water, power the computer's task consists 

primarily of finding the nearest source which can supply 

the .required power to the user; then the interconnections 

which perform the desired link-up have to be activated in 

real time. 

S:l5 will realize long-distance electric meter reading and 

entering of figures on users' files; he is also studying OLRT 

control and optimization of the network ·. load. 

SW (gas and electricity) is completing the installation of . 

150 terminals for the acquisit;ion and modification of 

contracts. 

There are other miscellaneous RT controls which are of 

interest to the various ·subsa::ta-s:in particular, the airline 

S1 will introduce computerized inspection of the behaviour 

of aircraft parts in flight. This techn~cal application is 

obviously related to maintenance problems and hence to 



management of workshops in the various .airports. 

Generally, there is the trend toward interconnecting 

the service points through "atomic systems". Some in 

terviewees however, ( s6, s8, s15, s14) have a "solar 

system " and teleprocessing will be used also to inter 

connect their processing centers in a single network. 

Among the applications performed in headquarters and 

useful for planning long and short term supply service, 

special mention must be made of the simulation process 

(see interviewee S15, who refers to electrical energy 

distribution). 

4.3. Projects on the oasis of the interviews 
---------------------------------------

, 82. 

An-application mentioned by all interviewees independent 

of · ... their sector is the common information ba~e, 

accessible in TP and, i:n certain cases, in RT. 

Substantially, it is a dat~ bank of technical, service mana 

gement and miscellaneous information, which the interviewees 

hold to be necessary (s6, s8, s9, g11., s12, 513). 

Another application mentioned by . .all. the interviewees in the 

long distance transportation f~etd (1 airline and 5 ·railooads) 

is that of automatic seat reservation. It has to be noted 

that this application is mentioned at the same time either 

as partially operating, or as in an advanced study phase, or 

as a future project. This is due to the fact that development 

o£ both seat reservation service and extension of goods traf­

fic is foreseen. 
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P'or the latter, reseli'Va:t:ii<lJ~ ~~ space lor the- goods wouldi 

be integrated into real time management. o£ the rolling 

stock, as has been specifically pointed out £or the rail 

roads (s6). 

An explosion o£ EDP investment in automatic reservation . 
should take place during the next or £our years. It is 

interesting to remember that seat reservation is only one 

·o£ many existing problems. 

Still in the transportation industry interviewees who 

work over short distances (urban, s4 or inter-urban s5 )· 

mention applications o£ both tra££ic analysis and improv~ment 

.o£ vehicle exploitation. 

One interesting control of the optimal location o£ TV/repe~ 

ters and more generally o£ the optimal utilization of the 

broadcasting network (s10) •. 

This application could pe eit~er confined to optimizing 

through operational research the transmitters• location or 

extended also to the operational control o£ new installations 

'(see telecommunications). 

In the power industry a future application is the optimization 

of production/distribution as well as simulation and foreca­

sting of the economic system.(S15) 

Information retrieval applications which are being studied 

.'by two (S10, S11) of the.three'interviewees o£ the radio-tele 

vision subsector require shorter. times) because few points· 

(production centers) have to be·connected which have to use 

the data. Research times are however longer, because the 

applications require rather sophisticated conversational man-. 
machine software. 
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Teleprocessing should be another cause £or an inc.re~se 

in EDP investments, because it is suitable £or many 

different applications. 

se::rvice simulation and graphic repre·sentation o£ the ser 

vice areas should interes·t all subsectors with : the 

exception o£ radio-television. 

Few interviewees, however, are paying any interest to these 
. . 

applications at the moment, because the studying times are 
~ 

particularly long, while those o£ realization· should be 

rather short. 
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5. FUture applications 

5.1. Hypotheses of development 
-----------~--------~--

In the Public Utilities sector the applications tend to: 

- improve the quality of the service; 

- diversify the service itself. 

. . 
The table IX-3 shows for the different utilities the 

developments expected over the next 10 years and its repercussions 

in EDP about current and new applications. 

It appears that the quality o.f service rendered should mainly 

. be influenced by the operational systems. On the other hand, 

service diversification should require interventions, through 

the management system, with regard to the choices of investment 

for the netvrorks of plants. 

Finally, the increase in the quantity of service delivered 

should concern the capacity of the operational management 

system. 

In the transportation industry developments may be foreseen in 

all fields through the extension and completion of reservation 

and assistance services already being planned (as results from 

the interviews), through the increase in absolute values of 

travel and number of passengers, through the overflowing of 

the service into adjacent fields such as hotels, tourism, etc. 
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It can be expected therefore that the seat reservation oper­

ational system of each company will be linked up more and 

more with the others: this is already taking ·place in 

airlines which have joint systems for the exchange of seat 

reservations and which could be induced toinstall a system 

for each large airport, thus operating as a seat distribu­

tor ( Fig6 IX.1,). 

Still in this regard, the European countries are looking 

into the possibility of inter-connection of railway seat 

reservation networks. It might be added here . that another 

great advance will be the connection into a single mixed 

system . of transport of .all types and collateral activ-

,)ties, i.e. hotels and tourism, something is already moving 

'in this direction, although computers have not been called 

upon yet. The airlines, for example, have already begun 

investing in hotels. Moving on to telecommunications we 

can expect a considerable increase in the quantity of ser­

vice and also important diversifications ('such as data 

transmission). These variations will have an influence on 

the traffic control and routing operational system_ and 

on the control of the setting-up. of new plants which will 

have to be made more flexible by shortening ins~allation 

... times. ·-· _ 

The manifold demands to extend plants at many points of 

the network and to add to.the network plants for the supply 

of the new services requested, create considerable 

complications in the process of decision-making and choice 

.of investments. 

The operational system for the control of new plant 
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construction within a management system aiming ~at making 

such choices easier by means of simulation will become more 

sophisticated • 

.Power, qas and water all have similar development 

patterns and their principle aim is to increase the quan­

tity of service. There should be no variation in quality 

and diversification, at least not so 

fluence on EDP systems. 

·The increase in . t~e quantity of 

as to have any in-

service should 

make it necessary to sophisticate the production-distrib­

Ution control operating system by the use of compu­

·ters and simulation methods. The p~oblem of the setting-up 

of.new plants and of choices of investments could perhaps 

be tackled in the same way as it will be tackled in the 

field of telecommunications. 

Finally, in radio televisinn it is expected that the 

main development will be in the size of the services. 

This. means that the increase in programmes broad-

cast will also involve an increase in the number of broad­

casting networks. It can be assumed that information sys­

tems could be installed for the control of invest.ments 

(operational systems for plant construction; management sys­

tems for choice of investmentlj similar in this case to 

those employed in telecommunications; studies are already 

being carried on in this respect. 

· Another important problem for the ·~adio-television industry 

is the extension t:>f information retrieval on a wi-

.- der- scale.~ until it-is integrated at. an internationai le-
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ve11 It is difficult to foresee i£andwhen this develop- · · 

ment will be possible. 

To conclude~ the trans.P01't. and .t~~eCOJII!llUn:j..qations industries 

seem to be the leaders in the sector as a whole ·• It 

migh~be added that, among the developments indicated, the 

operational applications could be ready within the next ten 

years, whereas managem~nt applications are further away. 

In any case the indus tries seems to be aware of the problems and 

are looking into them. 

5.2. Comparison with the United States 
~--------------------------------

The most impor.tant £actor in any comparison between the 

u.s. and Europe an public utility services 

lies in the number and size o£ companies which supply the 

service. 

The industry includesmany small local activities along-

side a certain number o£ giant companies. Within the u.s. 
these small local companies create an enormous prob-

lem o£ competition as a result o£.which great importance 
... 

is given to customer relationships. Tele<;ommunications, 

power, water and gasr all have OLRT applications to 

handle customer requests and they give ~ 'such requests 

· rapid and exhaustiv~ replies (e.g. on bills paid, con-
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-- . -· ~ --~· - ... 

t;r-acts, etc.). The importance of the quality o.f service 

which is offered to the customers applies also to airlines 

among which there exists intercontinental competition 

which affects the corresponding European companies as 

well. 

All companies at 't;he same time are planning a high level of 

service integration (booking', ticket issuing, hotel 
. . 

reservations, etc.). 

This situation does not apply to the other services (rail­

ways, telecommun;ications,etc.); none of these in Europe is 
•• J 

thinking of costly operational systems studied especially 
. . .i . ~ 

for customer service. 

In the u.s the EDP ~ supported solution for investment 

would appear less pressing, possibly because their ser­

vice is already fairly well stabilized as regards quantity 

anQ quality and the diversification development is less 

tumultuous. 

The inter-connection of different systems• computers is 

thus at the executive stage: e.g. 1/3 of each company's 

traffic is booked by a competitive company. 
v 

Another important_ guide-line £.or. applications is the 7 

programmed maintenance and the connected stock control, 

both handled in OLRT. 

In the railread field attention is given to goods traffic. 

Billing is centralized and a great deal of statistical 

analysis is based on information.contained on cards which 

follow the ~rqp~s anP. Af~ then transmitted off-line to the 

ce~tral com?Ut~~. 
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In other words, these are applications which follow the 

routes of individual ·trucks and the automation of which 
. . 

makes it possible to reduce the truck's·operational cycle 

(applications which are also being studied in Europe). 

Advanced systems o£ this type are the COMBAT system which 

uses o.R. £or optimizing the full exp~oitment o£ trucks. 

In the telecommunications field there is an interesting 

system which looks after "tele-billing" for coin-operated 

telephone calls. This system controls a certain number o£ 

circuits and gives "audio" signals £or payment o£ the 

communication. 

Great importa~ce is attached to the customer information 

service, £or example regarding invoices paid and · the 

service in general. MIS is mentioned ~nly generally, and 

it is thought that it will be developed about 1975. 

'Finally, in the power, gas, water field there are operating 

many small size companies. The most important applications 

are production and distribution control (carried out by 

means of process computers) and the technical information 

system which analyses historically plant components under 

various load conditions. 

In this caseJtoo, g~eat importance is attached to the system 

of answering users• enquiries. The offices involved speak 

with the customer over a telephone and are equipped with a 

terminal by means of whic~ they can ask the computer for 

pertinent replies. 
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6. !XJ?ectations ;about; hardware and software 

Since the problems in the various utili ties are so diffe­

rent, it is only natural that the opinions expre.ssed regard­

~g extra-large computers are a££ected by such di££erences. 

Most interviewees involved in long distance transport said 

that they were in favour of large central core storages. 

Some mentioned the size they wanted () 512 K), others gave 

only general indications. It might be pointed out here 

that most intervi~wees already have large storage capacity 

available and this makes forecasts more reliable. 

Not all agreed on the need for high processing capacity. 

For example, int.erviewee s8 specified that capacity could 

be confined to that o£ ·the IBM 360/65. ·' 

As ·regards Juass memory, some spoke generally about the need . 
£or these to be large (51, 52), other mentioned 200- 300M 

characters (55, short distance transport and s·9) ; others 

finally mentioned 3,000 (87, 58). 

The main requests.made by interviewees can be seen from 

table IX-2.· ·· 
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7 • The Big Companies 

The choice of the most important companies in the industry 

.was based on the following criteria: 

a. Turnover above 100 million dollars for transportation 

enterprises: 
b. Th~ most important electricity and gas dis~ribution 

companies; 

c. The most important national television networks. 

Water distribution,is carried out in all countries by 

small and little-automated concerns. 

The table. shoW;Sfor each country and company the value 

of. computers installed, expressed in purchase prices and 

distributed by size classes of computers, 'with reference1 

where possible,to ·the value of EDP expenditure per 1,000 

dollars of turnover. 

The information collected can be summarized as follows: 

NUMBE'P EDP VALUE EXTRA-LARGE COMPUTERS 
OF LARGE (thouaanr COUNTRIES COMPANIES dollar a INSTALLED 

' 

UNITED KINGDOM 7 75,141 l IBM 360/65, IBM 360/75 
UNIVAC 1108 

BELGIUM 5 8,323 -
teL LAND 4 10,944 2 IBM 360/65 

ITALY 5 ~,718 3 .IBM 360/65 

FRANCE 6 42,236 4 IBM 360/65 
6 UNIVAC 1108 

GERMANY . 13 26,146 IBM 360/65 .. 
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As regards transport compani~ it may be noted. that the 

value of EDP expenditure per 1,000 dollars of turnover 

is fairly constant per specific category of transport 

vehicle. 

In the air companies the ratio is between limits of 20 

and 30 with the exception·of Al,italia (39) and Lufthansa 

(8); the ratio in railway companies is 0.7 with the ex-

ception of the Italian railways. 

Moreover, all airlines already use extra-large computers, 

while among railway transport companies only the French 

system is using extra-large computers. 

In sea transport, automation is as yet little used in all 

countries considered. \vi th regard: to electricity and gas 

services,all the companies examined use a large computer; 

in.the United Kingdom and in France they·also use extra­

large computers. 

In the field of radio and television services, with the 

exe~ption of the Italian company, all.the other companies 

considered are using small and medium size computers. 
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relation to forecast applications (development of seat 

reservation, control of vehicle movement) and in relation 

to'what each individual compa~y has al~~aqy done. ' 
' ' ' 

Assessing the possibility for the diffusion ·of new 
applications indirect accounthas· also been taken of 

development~in airlibes who supply similar services: 

- Shipping·companies. We have simply followed current 

trends, bearing in mind the lack o£ m~agement innovation 

in this field • 

. It is interesting to know that the degree of progress in 

new applications is also very high in some transport 

companies, especially in the case of urban and suburban 

railway networks, even though the small volume o£ data 

involved should not lead to any great increase in the .size 

o£ computers employed. 

With regard to the power, gas and wat~r services current tr~nds 

have been followed with the.exception o£ a correction 

in the case o£ indipendent electricity companies in Belgium 

£or which som~ concentration is'foreseen. 

This is confirmed by the interviews available and has been 

placed around the end of the. next decade·. 

The radio and television services do not permit the direct 

application.of the forecasting mechanism since da-

ta regarding company turnover are not significant, due to: 

- licence.fees, which are generally established on the 

basis o£ extra-company consideX'ations; 
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advertising revenues:are not comparable among the different 

com~anies as a result. of outside constraints on advert-
~ 

sing broadcasts. i 

In view of ·the developmen~expected ·in major fields, i.e. 

in applications and number of . programmes broadcast· the 

largest radio-television companies were picked out as po­

tential users of extra-l~rge EDP systems. 

The telecommunications industry is cu.zrentJ¥ study:ing a large nurnrer 

of developments in applications, connected with the problem 

of traf.fic control, and witll the choice of operational 

inves~ments as a result of the extension in networks. 

·Consequently,· although little information is 

available, it has been possible to advance some hypothe­

ses regarding the size of computers, hypotheses which are 

made easier by the concentration o£ resources alreadv under 

way in these industries.. Results in summary are : 

TOTAL USERS POTENTIAL USERS OF EXTRA LARGE EDP SYSTEMS 

INDUSTRY GROUP 1975 1980 1975 1980 
NUMBER ExpendIture Exper.dlture Expenditure Expenditure 

y~cuy cr~'j¥ Number i588c!lY Number i588cUy 
TRANSPORT 20 155 2-40 6 94 11 220 

' I 

POWER AND GAS 13 134 . 194 6 121 7 180 

RADIO-TV 6 25 40 - - 4 32 

TELECOr.MJNIC. 6 100 180 6 100. 6 180 

. 
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These re~ults confirm the theory that this industry is one 

of the most active with reference to extra-large EDP systems, 

since it has to de.al with repeated operations consisting of 

·simple modular units connected to vast volumes of data. 
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FIG. IX.2. VALUE OF COMPUTERS INSTALLED IN THE MAIN COMPANIES OF THE BRANCH IN THE EEC COUNTRIES AND IN U.K. IN 1969 
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1 • ·Introduction 

Universities, Res·earch Centres and Service Bureaus have be_en-

pl~ced in one sector because of their links. 
Teaching and research arE~ considered complementary activities 

... 
in all Common Market countries. They are also 

of equal importance)because universities and research centres 

together carry out most R & · D activity. Moreover, some 

universities are already operating as centres of scientific 

calculation. 

The interest of universities, Research Centres and Service 

Bureaus in computers (particularly in large computers) is 

twofold: as. users of systems-commercially available o~ the . 
market and as creators of new systems. The contribution of 

the sector to new systems is concentrated mainly on software, 

and, to a smaller extent~ the sec-tor is also involved in 

hardware. Hardware will not however be considered in the 

present chapter •.. 

·In addition to the numerous_ possible applications in the 

teaching.and information retri4?va1 field, much attention is 

paid to problems connected with research activity (particularly 

in the nuclear, military and aerospace fields) and to problems 

of the service bureaus. 

In solving such problems, large computers .are an indispensable 

instrument, since_, without their immense capacity for calculation, 

SUCh problems COUld not bE~ handled_ in a reasonable time. 
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. ' 
On the other hand, Universities and Service Bureaus are also 

obliged to meet the requirements to accede to the computer 

from a great number of users: the result·is a trend towards 

multiple access systems, with advantages ·of availability for 

the user and· a consequent increase in the dimensions of the 

system. 



2. Structure 

2.1. Institutional and Economic characteristics 

A. Universities and Research Centres 

.with the exception of.Germany, university teaching and 

more generally higher education within the Common Market 

countries depend on the central authorities who exert 

their control through the Ministry of Education. 

Sometimes (e.g. in France) the Ministry is supported in 

this task by special deliberative cownissions that may be 

consulted on the problems of ~niversitie~both public and 

.Private. Depending on the country concerned, the Univer­

sities enjoy their own legal personality and have more or 

less marked independence with regard to administration, 

teaching and discipline. The Ministry of Education has 

instead specific powers as to staff and finance~ 

In Germany the legislative, a&ninistrative and financial 
II 

power in the Universities is held by the Lander through 

the authority of their own Ministry of Education. 

The German Universities have independent legal personalities· 

based on the rectorate statute (Rektoratsverfassung) which 

confers independence in matters of administration, teaching 

·and discipline, and also gives universities the right to 

choose their own teaching staff. 

In the United.· Kingdom the universities are autonomous and 

independent organisms, subject neither to the jurisdictio~. 

nor the control of the Government. 

In other words the Hinistry of Education has no power over 

the uni versi ties1 and there is no single organism whose 

• 



• 

iask is to direct and co-ordinate higher education. 

The University Grants Committee informs the Government of 

·mi versi ty requirements; and examines the possibilities 

of increasing credit made available by Parliament and 

distributes it among the universities. 
,. 
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In the field of Research and Development Activity, research 

policy and finance come under the Ministry of Scientific 

Research flanked in France, Italy-and partly in Germany by 

consul tati. ve committees. In Germany research activity 1 too, 
It 

comes under the Lander. 

In Holland there is no Ministry.of Scientific Research, 

solely a council of S~ientific Polic~_and most dep~rtments 

·are responsible for their O\vn research. 

As there is no Science Ministry in Belgium,.research activity 

is the responsibility of the Prime Minister and, on his 

behalf, of the CIPS co-ordination board and of the CNPS 

consultation board. 

Finally in the United Kingdom, the Department of Education 

and Science hdlis the central responsibility for civil 

science and formulates and puts into y.>ractise the 

Government's scientific policy. 

The Ministry of Technology, on the other hand, is responsible 

for research in the field of advanced technologies and for 

their application in industry: 

Research activity is carried on by the universities (which 

concentrate mainly on basic research), by public laboratories 

and centres and finally ~y private companies. Most public 

laboratories or centres are government-organized or are 

directly dependent on the goverrunent or under its control 
) 

when they are managed autonomously. 
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The budget of'Public Reseorc.i1 centres and universities 

comes largely from credits of the Ministry of Scientific 

Research (where there is one), from the Ministry of Edu­

cation and, for research activit~es, from other Ministries 

too. 
II In Germany such centres are financed by the Lander; loans 

are also made by the Federal Government. 

Other sources of income include donations, university fees, 

and research contracts for the Universities and Research 

Centres.· 

The free universities (i.e. non-government) are sometimes 

financed by the State (Holland and Belgium), in other 

cases they use their own capital which consists of non­

public funds as in Italy and in part in Belgium. 

Students in the Universities o£ the Common Market 

countries in 1958, and in 1966 were as follows,by country: 

EEC Countries - University Students (1958 and 1966) 

Countries 1958 1966 
. Average Annual 
rate ·of growth 

c • Ger!llany 160,668 254' 621 +5.9 

France 186 '1 01 459,331 +11. 9 

~taly ( 1 ) 205,965 365,998 +10.0 

Belgium 28,275 48·, 800 +8.1 

Hol:tand 22,645 26,581 +·2.0 

. ...-
Source: Office Statistiques des Communautes Europeennes, 

Etudes et enqu@tes statistiques n. 3 1968. 

( 1 ) In 1962 and 1968 (source: .Scienza & Tecnica, 1969) 
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' .. 

In the United Kingdom, the total university population in 

1967 ~as 154~455 students with a growth rate of 4.7% per 

annum. 

Th~ percentage of students in scientific and technical faculties 

was as follows: 

1961 

United Kingdom 40.9 

France ( 1 ) 33.5 

Italy 25.5 

USA (2). 21 • 5 

(1) Only scientific faculties. 

(2) In 1960 and 1965. 

1967 

43.6 

28.1 

36.6 

23.7 

University registratiarl$, however; are not ·comparable~ 

because the length of courses is so different in the 

different countries. 

Funds to universities and finance of research expenditure 

take up a percentage of the gross national product varying 

between 0.2% to 0,8% for universities and from 0.6% to 

2.3% for R & D activities. 

Percentage of GNP to Universities and R &.D 

University R & D 

United Kingdom . 0.4 2.3 

Germany 0.8 1 ~4 

F~ance 0.7 1 • 6 

Italy 0.2 0,6 . 
Belgium 0.3 0.9 

Netherlands 0,8 1.9 

SOI.RCES: ~ESCO, "L.'EDlCATION DANS (E V.ONIE: IV L'ENSEIGNEMENT SUPERIEUR, 1967"• 

OCIE: "INTERNATIONAL SlAW· YEAR ON·RESEARCH AND IEVELOPMENT",PARIS, 1967• 



These percentages are lower than those in the United . 
States where university financing amounts to 1 ,2% of the 

GNP and research finance to 3.4%. 

In University budgets the staff ~xpense.· item has a variable 

impact of from 40% to 60%, while funds for equipment do 

not normally exceed 20--30% of the total expenditures. 

In the R & . D field, public money spent in laboratories 

and public research centres is particularly important and 

goes from 10-30% approximately of total R & D finance. 

B. Service Bureaus · 

Service and computer bureaus are rapidly expanding companies 

which offer many services in different forms. They rent 

computers, they sell machine time to c:ustomers, ·they do 

consultancy work with users, they effect connections with 

computers installed elsewhere. 

At the beginning such services were offered by the computer 

manufacturers who today have set up their own autonomous 

bureaus and still have about 50% of the sector turnover. 

The appearance of new computer, software and consultancy 

firms, namely of service bureaus in general, have changed 

the previous situation. On the one hand there is a tendency 

to give out work which used to be done internally (1.); on 

(1) For example in the USA the Government has entrusted R & 
D work which used to be carried out by the public admini.:! 
tration in their own centres to service companies. 

... 
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the.other hand, certain medium-sized and small firms are 

able ·to acquire the services of an electronic computer 

without having to.go to the expense of renting one or 

buying it. 

Time-sharing and long-distance data transmission have given 

the greatest impulse to computer access for small firms. 

Thanks to the computing speed of large computers it is 

possible to split computer time among many users. The 

.se~vice companies are in the best position to enable 

.potential users to avail themselves of these facilities. 

The needs of such users are often too limited to justify 

even a small computer on a full-time basis. 

It has been estimated that the minimum threshold for the 

full-time economic use of a small dimension computer is an 

annual turnover greater than one rnillion dollars. 

This figure is the critical turnover resulting from the . 
ratio CH (cost of.hardw.are) and %H (%hardware on turnover) 

in the hypothesis of a hardware cost (in terms of yearly . 

. rent) of $ 15,600 and a percentage of 1 .5. More generally, 

for each size class of computer, the economicsize for full-· 

time use is: 
.... CH 

Fa> %H 

.• 

·cor critical turnover) 

where F indicates annual tuno~and to CHand %H the vaues a. 
of each computer class are assigned. 

The development of new techniques, and thus of service 

bureaus also, will become more and more striking when 

progress in telecommunications enables anyone to make 

long-distance enquiries (by telephone, telex, or any other 

way) to a computer and receive a reply almost immediately. 
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In this case the point which decides the user to purchase 

his own computer or to avail himself of a service bureau. 

depends on the ratio of his own and the centre's hardware 

cost, the software available~ the cost of telecommunications 

~nd the cost of the necessary terminal equipment. The 

usefulness of a service performed outside the company may 

be ex,;:>ressed by the fOllowing formula: 

G = C 
0 

where: 

co = internal cost 

c, = service bureau. 

ct = total cost 

cost 

. 11 = effective computer performance . 

In 1968 American service companies turned over about 2,000 

million dollars1 and it is forecast that the average annual 

growth rate will be 241, against an increase of only 151o 

in hardware expenses. 

At the moment there are about 2,000 private companies in 

this sector in America. They have resisted the competition 

of the manufacturers' service bureaus by corning to various 

types of agreements or merging. It is interesting to note 

that IBM, which has a 701o share of the hardware market in 

US., takes only 10% in the specific·sector service companies. 

I~ European countries the sector . turnover is still very 

low and, with the exception of the United Kingdom, it is 

(1) Cf. F.H. Raymond - Impacts economiques de l'inforrnatique, 
in Economie Appliquee, n. 4, 1969. 
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not easy to find out ~ctly how much business they do. On 

the basis of an estimate made by experts, turnovers for 

1968/1 S/69 and probable growth rates by. 1976 are as follows: 

Germany 

France 

Italy 

Turnover (M$) 

80 

80 

24 

Average annual growth 

+32.0 

+32.0 

+48.6 

Forecasts made by the Hoskyns Groups Limited for the United 

Kingdom (1) start from a turnover of 96 million dollars 

for .1968/1969 and. forecast an average increase of· 30% 

by 1975 and of 22% between 1975 and 1980. 

The sector would thus be turning over amounts of 336 ·and 

1,159 million dollars respectively· in 1975 and 1980. The 

incidence of service companies on the total val~e of EDP 

should go from 12 to 30 between 1970 and 198~- this being 

due in part to the reduction in the hardwar~/ s~ftware 

ratiow~h is expected to be 1/3 in 1975 as ·against 2/1 

around )960 (2). 

( 1 ) :Hos"kyns Group, UK Computer Indus try Trends 1 970 to 1 980 
London, October, 1969 

(2) Expansion, July/August 1968. 



2.2. EDP Characteristics 

A. Universities and Research Centres 

There is today no branch of research in which the need 

for the el~ctronic processing of data has not been felt. 

Consequently, even in Europe, in many universities, 

however small, there is a computer centre 'equippii with at 

least a Jrtedi um or small computer (fast core storage 

of 1 6 K words of 32 ·bytes). 

The main activity performed by these centres is to serve 

University researchers. This-service almost always takes 

on an inter-departmental character. Then again, the interest 

of universities in electronic data processing is based on 

a great number of reasons. First of all;the extremely rapid 

development of technology makes research in electronic 

processing more and more important. Most developments in 

the hardware and software aspects of compute~s have been 

possible thanks to the close co-operation of university staff 

and university laboratories. Thus in many science and 

engineering faculties in European Universities there exists, 

like in the US, at least one group of pe.rsons- making speci 

fie research in the EDP field. Such groups come from· 0 

mathematics, physics and engineering departments and are 

often mixed. 

The secona reason for u ni versi ty interest, which is closely 

connected with the previous reason, is teaching, due to 

the ever growing need for · highly qualified staff: 

engineers and physicists for hardware,and technical and 

scienfic craduates as specialists in systems analysis. 
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Computer science and EDP have thus become official teaching .. 
subjects in courses which are attracting greater and 

greater numbers·of students. 

The third reason is that there is no research field today 

in which electronic process.ing does not open the way to 

substantial progress. The need for electronic computers as 

a research instrument was first felt by science. 

Physicists have been and continue to be the main users of 
0 0 

university computer centres, followed by engineers, chemists 

etc. But even humanistic subjects such as pedagogy, lingui~ 
0 • ~ 

. .'tics and especially those of mixed tradi tion,such as economic 

and commercial sciences, today find it indispensable to have 

computer centres solve problems which otherwise could not 

be tackled. 
' . 

Alongside these res~arch~o~iented interests, othershave 

developed, due to the growing ~ize of university organisations. 
... . .. 

Problems of managemen~.above all, are identical to those in 
' . . . . 

other fields of public adminis~ration and thus require the 

use of computers. Although the r.eq~irements of management 

are different and partially contradictory to those of 

scientific caJail.ation 1 the very physical closeness of ·the 

activities means that in many cases administrative work will 

·be carried on in the same centres1 using· the same systems.) 

as a:re employed 'for scientir'ic calail.atim and research in 

general. 

Two new fie.lds have :f:'ecently been added to these traditional 

. fields of employment ( a_s from 1962~1964) and they 

01till .- .' to become more and more important~ ··computer assisted 

:ins~ruction apd information retrieval. 



B. Service Bureaus . . . 
The particular nature of computer and service -Bureaus means 

that there are no typical EDP features in the sector. The 

problems ~hat such centres solve by the use of computers 

are the problems of users in all other economic sectors 

(from the public administration to manufacturing enter -

prises), which make use of an outside com?uter centre. 

Within the framework of computer and service btireaus 

however, the following services may be distinguished from 

an EDR:·standpoin~: 

-computer time (inclUding time-sharing), i.e. the renting 

, of computer capacity by private or manufacturers' seryice 

bureaus.functions of this type are ·sometimes performed by 
. I 

other enterprises which do not belong to the s~ctor but 

,which cpnnot employ their owh computers full-time; 

- software, i.e. system~· programming and analysis; 

- problem solving, which consists of the use of sophisticated 

techniques (e.g. operat.ionalresearch) for the solving of 

company problems; 

- on-line service bureaus, which supply information 

for the updating and solving of general problems. 
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3. Data processing"'equipment 

A.· Universities and Research Centres. 

This is one· of those sectors which have been using the 

electronic computer for many years; for example the first 

computer iri Holland was installed in a University in 1952 •. 

. In 1962 the computer installations in the Universities of 

219 

the Common Market countries consisted of 67 -centres with .109 

corr.pute~s .• The number of large computers was still limited .. ( 1). 

The most common types were: zuse 22, CAB 500, IBM 650, 

IBM 1620. However1 even in 19~2 there was a clear tendency· 

towards the use of computers with greater power. 

Also in the United Kingdom the number of high performance 

computers with universities and research centres v1as not 

particularly great.in 1962 with respect to the total of 
I 

computers installed~(5.8%)._ However in terms of the value 

of hardware installed, the percentage of large and extra­

large computers rose to 55%• 

The relative '~{eight of large and extra-large computers in 

this field and.·in the economy as a whole is as follows: 

·UNITED KINGDOM- PERCENTAGE BY VALUE OF LARGE AND EXTRA-LARGE COMPUTERS IN 1962 AND 1968 

UNIVERSITIES AND OVERALL ECONOMY 

RESEARCH CENTRES 

1962 1968 1962 1968 

LARGE 19.0 11.it 12.3 .12.5 . 

EXTRA - LARGE 35.13 31.0 8.'2 12 .. 1 

~ 54.13 42.4 20.5 24.6 

· De B!u.ijn - Development of the computer ·market in Europe, 

1963. 
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In other words the sector spends between 40% and 50% of its 

. hardware investment resources in large computers and about 

30~ in extra-large computers. 

The information available on the equipment of computers in 

the universitieg and research centres of the Common Market 

countries are those given in the study by De Bruijn publish­

ed in 1966 concerning the number of computers instal~ed. 

This information however ·:i~L' not exhaustive about large 

computers, because· they are not classified by size. . 

As regards the size of computers there is some information 

(number and value) regarding the computers installed in 

public research centres in Germany in 1967 and those used 

in teaching and R & D ac'tivit;y in France in 1968. 

Classed by number and purchase value the .results are as 

follows: 

GERMANY -EQUIPMENT IN PUBLIC RESEARCH CENTRES IN 1967 (1) 

NUMBER VALUE 
!.NITS ~ (000 S) ~ 

DESK 64 28.2 3,013 3.3 

SMALL 107 47.1 27,931 22.8 

MED IIJ.I. 29 12.8 22,795 18.6 

LARGE 22 9.7 45,667 37.3 

EXTRA-LARGE 5 2.2 21,984 18.0 

TOTAL 227 100.0 121,390 100.0 

FRANCE - EQUIPMENT iN TEACHING INSTITUTES AND. RESEARCH CENTRES IN 1968 (2) 

N\JIBER VALUE 

UNITS ~ (000 S) ~ 

DESK+SMALL 135 82.2 "19,523 31.5 

MEDIIJ.I 19 11 ~·6 16,041 25.9 

LARGE 5 3.1 9,000 14.5 

EXTRA-LAfiGE 5 3.1 17,352 28.1 

TOTAL 164 100.0 61,916 100.0 

(1) SOURCE: 0.1. Informatique, May, 1969 

(2) SOURCE: Institut fUr Angewandte Reaktorphysik. 



In the' United Kingdom the percentage incidence of extra­

large computers is twice as great as the corresponding 

· incidence of this class of computers on the national 

total. It might be mentioned here that the French computer . 
equipment is still at an initial phase; in fact the sector 

is in expansion and the constraints are financial rather 

than·technical. As regards equipment, the fifth plan fore­

cast in 1966 a national network of electronic centres 

divided into.three categories: 

221. 

1. Category A, centres capable of solving complex problems, 
I 

' 
with large capacity central computers and high computing 

s~eed. These centres were expected to be set up in Paris 

(financed by CNRS), Grenoble and Toulouse (both financed 

~y the Department de l'Education ~uperieur). 

2. Category B, medium centres for solving current problems 

and aimed at regional requirements and the specific 

requirements of centres .linked with those of Category A. 

3. Category C, .centres for current needs on a local level. 

Of th~ planned three centres of category A only Toulouse is 

still und.erequipped, i.e• it does not have extra-large 

computers yet. 

In the course of 1969/1970 it is expected to install 

·three large computers and five computers with a·capacity equal 

to 256K. 



B.. Service·· 3ureaus 

Like the universities the service bureaus have been using 

computers for a long time. At the beginning, indeed, such 

centres were set ~P by computer manufacturers. 

In 1962, out of a total of 53 service bur,eaus (with 105 

computers) in the EEC countries, 70% consisted of centres 

run by the manufacturers (1). 

222. 

· Thereafter the number of independent service bureaus continued 

to increase, although they were generally smaller than the 

centres set-tip by the manufacturers. In 1965, the number 

of independent centres in Europe was about equal to that 

of the manufacturers•centres. 

Howeyer since such independent centres are smaller, the 

number of computers available to them is also smaller; while 

the ratio of private centres to manufacturers' centre was 

o.a:,, the corresponding computer ratio was 0.7:1. 

This ratio would be even lower, if calculated on the basis 

of the valu·e of the installation, because even today 

independent centres are equipped in many cases only with· 

medium~size computers. 

There is no detailed information for service bureaus by 

type of computer employed, with the exception dP. the 

German equipment in 1967 and the UK's from 1962 to 1968. 

·Examination o£ table X.a whic~ refersto the growth in 

number and value of the English installations in the 

service bureau; and the value of the German computer 

equipment in 1967, shows the gnat importance of the part 

( 1) - De Bru:ijn - Development of the Computer Mar~et in 

Europe, 1963. 
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played in this sector by large and extra-large computers • 

As in the case of universities and research centres, although 

to a smaller extent,. these centres spend a higher proportion 

of hardware.investment than the national average in large and 

extra-:-1 arge equipment • . 

Percentage o£ the value of large comouters in the U.K. and 
1 

Germanl in 1967 

Serviee bureaus National total 

Germany ~ U.K. Germany- U.K. 

Large 13.6' 9.9 8.9 12.7 

E~tra-large 10.8 21.2 2.0 13.9 

Total. 24.4 31.1 11.9 26.6 



4. The most widespread applications of EDP systems 

The typical applications in this field were identified 

through the results of the interviews. 

The. sample is clearly biased towards the univeristj.es··and 

research centres (70% of interviewees), wh·o, at the current 

stage of development, also carry on activities as service and 

calculation centres. An attempt was therefore made to divide 

replies between "internal" applications, i.e. for the 

institutes themselves, and "external" apllications, i.e. 

for outside parties _(table X.1). 

4.1 Present Applications 

A. Universities and Research Centres 

·The applications currently in use in universities and 

research centres cover an extensive range of internal 

·requirements; from research for the different faculties 

and ·institutes to basic documentation, from diffusion 

of software packages for technical and scientific calcu­

lation to applications for the administrative and financial 

_ departments. 

The universities have seen computers used in the reverse 

way of what has ·been the case in other fields •. 

Computers were first of all employed as working tools 

£or theoretical and applied research p:rojects and for the 

solving of the mathematical problems of the teaching 

£unctions proper to universities. Only later, 



and not .yet in a general way, computers have been used. 

;in adritinistrative and management areas. 

Moreover, the use of long distance on-line processing 

techniques is still negligible, one reason being the 

dispersion of efforts in the computer fieli within the 

universities, and the consequent failure to concen­

trate services for groups of Universities in a few 

large centres. It is simp_ler and less expensive to 

use off-line bat~h techniques, because of the short 

distances between users and centre and because replies 

to enquiries· are not normally needed very urgently. 

Specifically: 

a large Dutch University (U3) uses various techni­

cal, scientific and specific research applications 

.·. and is now developing the application in the admi­

nistrative· field wh:i:ch also covers .. the rran.~gement 

"' of the students. Noteworthy researchactivities in­

clude software for terminals and automation. 

· · · The d~.gree of progress of applications in the docu­

mentation area is also very interesting. 

- a French research centre (U7) operating in the te­

le-communications·field applies mathematica methods 

for specific investigatioo, but also applications 
'"""" t...,l-t~t~ ~ 

which could be used in other research insti tu!Es in 

the area of the budget control of projects under 

study (resource estimates, control of stages of 

project). 



The same institute has already partially applied the 

·data bank concept, in the scientific field : 

- almost all intervieews have libraries rich in 

mathematical packages and studies in the field of 

·operational research. 

' - application of traditiona! type are not yet well inte-

grated and the relative files are not standardized. 
) 

-computers :seem to.be little used in the specific 

field of teaching. 

B. Service bureaus 

In the areas of service bureaus two main:· guidelines can 

be distinguished, in relation to the differing 

objectives of· the computer manufacturers, who also run 

service bureaus· and the independent private centres. 

In the first case it is not difficult to see that the 

service.centre will be used mainly as an advertising 

· off1ce whether for the mach1nes themselves or for 

their appl1cat1ons, with the aim of convert1ng users 

of serv1ces into users of computers. ' 

'!'here!-'ore there is no particular attempt to. supply a more 

integrated ser~ice· up-stream from the processing phase. 

In the second case, however, there is already a trend . . . 
to extend the type of serv1ces, although th1s generally 

means only a diversif1cat1on by sector, specia11zed by 
. 

class of users or appl1cat1ons. 



. 
servJ.ces provJ.ded at present i.\lvolve mainly admJ.nJ.stratJ.ve 

and operating areas tprOdUCtJ.on,dJ.Stribution, technical 

calculation and engineering). 

ServJ.ce bureau.s also process management models of operatJ.onal 

·research. Whereas the fJ.li'.S"t class of applications covers low 

turnover co~panies, the second type also caters to medium 

or large sized companies, but is directed towards integrating 

EDP equipment, already installed within the company, together 

with .S'IIppl)nng outside services at least in the technical and 

scientific areas. As regards the methodology of data handlJ.ng, 

remote job entry and time sharing applicatJ.ons are 1n use in a 

middle sized company1 altnough they are not particularly _exten­

sive and are mainly aimed at calculations and operational 

research. The more traditional admJ.nistrative operations 

and management processe~wh1ch are less_demandJ.ng w1th 

respect to response t1mes, are processed with off-line batch 

techniques. 

Specifically we have: 

-a large French calculation centre (U1J,linked with a series 

, o£ ·users o£ the same type, is. already doing a great deal of 

·long distance Jobs, includ1ng work in the data filing field; 

- a Belgian information company (06) presents a complete 

range of services, and is particularly active in budgetary 

control applications; 

- an EnglJ.sh service bureau tU9) is especially active in the 

developm~nt of applJ.cations in the production programming 

area, linked to stock control, in . distribution management 
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and in transport programming;, . 
•\: .. 

the universities yh.ich. work for third piutie~ genera_lly .;Supply 

applications for the technical and sctentific field and for the 

operational research depending to some extent on how 

.. specialized their software libraries .ar~ .: 

- in some case-s, software packages have been developedforfinancial 

·management (investment analysis, discounted cash flow, 

investment simulation): 

- gel).eral accouting is becoming the most widespread administra­

tive application, related as it is to the desire of management 

to achieve greater procedural standardization, at least 

within the same ~entre of activity. 

4.2 Applications under study 

A.-Universities and Research Centres 

Two ~ain developments can be distinguished with respect to 

the "internal" applications in Universities. On the one 

.hand, the rapid increase in the student population has led 

to studies for complete automation of administrative procedures 

and their gradual integration into an information system. 

On the other hand,wi~h a view to employing available 

equipment more rationally, attempts wilJberradeto link up 

different universities with long distance processing lines, 

either by remote job entry for calculation, documentation 

and research applications, or by time sharing which would 

initially be confined to calculation and operational research 

applications. Mention should be made of some of the opinions . 
held by .the interviewees: 
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a· Dutch miversi ty (U2)foresees short term developments in 
• 

procedures for student population handling and new information 

retrieval applications for library documentation. Because of 

considerable cost of communicatioolines, it is expected that 

.there will b~ delays in. the spread of terminal systems with 

respect to solutions using several decentralized medium­

sized computers; 

another Dutch University (U3) is working on behalf of the 

. _·thiversi ty hospital in o~der to extend the applications 

towards health {nformation; 

- improvements in software for terminals are being studied.:.in 
. . 

Fr~nch research centres; 

- the creation of data banks for scientific research, accessible 

by on-line J.cng distance enquiry, are under study in the 

institutes of most of the interviewees. 

B. Service bureaus 

.Thes~ice burea~ are taking the first steps towards diversi­

fying and extending the services they supply. There h:B been a 

sharp falling off in the prospects for off-line batch 

processing, while even in the traditional administrative areas 

remote job entry is becoming more widespread (1). 

Time sharing services are also increasing)although these 

are confined to-calculations and operational research proces-. 

sing. 

A deeper examinationof the different interviewees shows: ' 

( 1) see note in the following page. 
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- a. large Belgian centre (U6) expects much greater use of 

: mathematical and operational research applications; 

- the first data bank applications are coming into. use and these 

are up-dated and overlapped with remote batch and time sharing 

applic~tions '; 

- a French calcttlation centre (Ul) expects that methods for the 

graphical handling of information will become generalized. 

' . 

4. 3 Applications being planned 

A. Universities and Research Cent'res 

The !nterviews suggest that future applications in this 

sub-sector will follow these broad lines; 

the creation of large data banks 

the integration of different sub-systems 

the extension of research into the sof~Tare and automation 

areas • 

. 
(1) The organizational difficulties which have to be overcome 

before this type ofdata processing becomes more widespread, 
are of two types: 

- the need to standardize procedures, at least for broad sector~ 
of activities; . · 

-·~ organi.zation and pricing of the same works for customers 
whose sizes are greatly different. 
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Time sharing would seem to be the most indicated long term 

applic~tion, because it is thought that the difficulties involved 

in the technical characteristics and costs of the lines and 

·those due to. hardware/software limitations of terminals now 
.. 
available will be solved in the sn.me length of time. 

The spread of this philosophy will lead to the conc~ntration 

of resources into a few· centres with highly advanced equipment, 

and to the construction of inter-university data transmission 

networks. ,.,i thin the different universities it is expected that 

there will be a spread of computer use from the scientific an.d 

. technical faculties to the departments of humanities, for 

· scienti.fic reasearchand teaching purposes. 

Inte:r:viewees place great stress on researches into specialist 

languages for terminals and new software standards which are 

considered turning points in the field of university projects 

and in research centres specialized in information system • 

Operational re.search is also emphasized as a sui table tool for 

· improving the handling of messages in terminal networks. 1 

It is expected that traditiona~ applications will be integrated 

in~o·management information systems, on the models used in 

industry. · 

B• S~rvice bureaus 

·ouring the time which will be probably necessary to achieve 

the projects indicated by the interviewees, the service bur.ea~ 

as we know them today, wi 11 have. practica+ly disappeared. 

Off-line processings and simple renting ofmachine hours will no 

longer be common. Applications will be most frequently concentrat 
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ed. :in the' management area,.although it is unlikely. that com­

panies'will entrust their planning stategy completely to ser­

vice bureaux. 

Nevertheless , we will find service bureaus helping the larger 

companies at least with their problems o'f opei"ational.research 

ahd supply of software packages, and working in the organization 

and. analysis fields. 

As regards processing itself, this will be mainly on-line and, 

although not all the interviewees agree on this, time sharing 

techn~ques seem to. be becoming more widespread, at least 

for the applications for which they are most suitable. 

Other ~opics include the programming and control of production 

by means of an intensive development in mathematical and sta­

tistical type applications and the introduction of multiprogram­

ming within the buream • 
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·s. Future appiications of EDP systems 

5.~_1.·.Hypotheses of development 

A. Universities and Research Centres .. 

. In order to" define the probable devel.opment of EDP within 

universities, a basic:. distinction must be drawn among the 

fields· of tradi tiona.l use: General and Specific Research 

and Scientific Calculation (basic and.applied research 

and scientific calculation) and business-like applica­

tions (accounting and administrative applications) and •· 

the new applications: computer-based or. assisted in­

struction and irlbrmation retrieval). 

W~th regard to applications in the first group, no sub­

stantial changes in the nature of processing tasks, nor 

in the way in which these are carried out are foreseen 

in the near future ( 197 5) or the more distant future 

(1980). 

The seco.nd group includes applications which are still 

at their early stages and which have no great weight on 

the commitments of the universities centre at present. 

Considering that the number of students in the EDP field 

is expected to incre~se greatly in the European countries 

"(1) a future application could be the training of EDP 

staff in advanced programming courses using time-sharing 

terminals. About 100 terminal hours per student/per 

annum will be used.· 

( 1) AICA, 11 Rapporto preliminare sul problema della prepa­
razione del personale", Roma, 1968. 

For example in Italy AICA forecasts 7.000 students 
per annum in the.period 1969-1975. 
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An IBM.programmed instruction system will become operative 

in ~u·rope by June· 1970. This will involve the installation 

of a medium sized computer (IBM 360/40), linked to a 

similar satellite computer in Frankfurt for the management 

·o'f the c6ur.ses. It is expected to set up 250 terminals. 

Computer-based instruction is particularly s~ited. for 

the te~ching of programming, because the whole course 

can be put on to computer terminals. For programming 

courses, terminals consist of simple 10/12 character P.er 

second teleprinters, fitted with a paper tape reader and 

punch and are quite adequate for man/machine communication. 

Various levels of instructional packages are also available. 

The adoption on a.large scale of programmed instruction 

methods has become al~ost obligatory, because of the 

increase in the student population. 

The problem cannot be overcome simply by a proportional 

increase in teaching staff and equipment (class-rooms, 

laboratories). 

Various proposals have been made (e.g. the English Open 

University plan which hopes to serve 30,000 students 

·by 197J and about 200,000 by 1975) and we can therefore 

expect that computer-managed instruction will spread 

.rapidly in Europe during the next five years. 

Applications in the field of Information Retrieval in 

the university sector are still at the preliminary stages 

in Europe, but what is being done in the USA and in some 

Public Agencies in Europe suggests that in a relatively 

short time there will be a substantial increase in appli­

cations. By 1975 it can be expected that .all libraries in 

the various departments of the major universities will 
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have a·large electronic documentation service. 

These three applications (Computer-Based Instruction, 

. Computer Assisted Instruction,and Information Retrieval) 

would therefore seem most open to expansion in the 

university field in the near future (1975), ·and later 

· (1980). Finally it should be pointed out that all three 

of these applications essentially involve real time 

s~rvice with time-sharing of the central unit: there 

will therefore be a great need for much more advanced 

terminals than those currently available • 

. B. Service bureaus. 

Service bureaus were originally intended as alternatives 

to internal company installations in small industries. 

For the most part they handle traditional administrative 

works for small users, or, for large companies, operating 

tasks of scientific calculation for production planning 

models and the technical calculation involved in engineer­

ing work. Service bureaus are almost never used for large 

management strategy-type works, except perhaps at the 

phase of preparing models and files. VIe may therefore 

expect that any future improvement in the quality of 

·applications within the various sectors will have 

relatively little effect on the applications used by the 

bureaus. The principal changes which will be seen in 

services rendered by bureaus can be looked at from three 

different standpoints: 

types of application 



242 •. 

- type of software service per application 

-·processing te~hnique 

With respect to what was mentioned earlier, we can expect 

to see a gradual shift through the following steps: 

· 1 •. administrative applications 

·2. operational applications 

3. scientific and technical calculations 

4. data files for documentation of all types. 

We are dealing with a progression from administrative· 

and operating area works to more typically managerial 

processes, although the major management problems will 

barely be touched upon. 

Analysing the development in types of service rendered 

we can expect to see the following progression: 

- an intensification of assistance effort, to the user, 

by means of specialist staff of the bureau; 

the supply of standard software packages for new 

mathematical applications in the fields of scientific:::: 

and technical calculations and in the area of financial 

management; 

the supply of semi-standard of parametrical packages, 

i.e. elastic programmes which can be fitted to the 

requirements of the user;: for the administrative, and 

commercial areas; 

the preparation of semi-standard information systems for 

whoie sectors of users; 

- the preparation of organization and analysis standards so 
as to complete the horizontal integration of the entire 



information process. 

The. service bureaus, particularly those which are independent 

trom the manufacturers, are thus tending to move upwards 

with respect to the production flow of new applications, to 

~he point of a complete integration of the analysis-:-pro­

gramming-processing cycle. This will be offered to the 

client just as happens with the engineering-construction 

cycie of a plantr 

At the same time, their own industrial services are becom­

ing more speciali~ted with diversification by types of 

users and applications. No forecast of developments can be 

complete, however, without mentioning the third point, i.e. 

the.different processing techniques. 

Three different types of data processing, characteristic of 

the service bureaus, can already be distinguished: 

- batch processing, 

-remote job entry processing (remote batch), 

- time sharing processing •. 

The forecasts made for types of applications must be 

reviewed· from the point of view of these different processing 

teehniques~(fig. X.1). 

It can be said that the off-line batch processes which today 

comprise.-:90% of the turnover of European bureaus will be 

about 50% in 1975 and will reach 80% in 1980. 

Time sharing whtch is practically non-existent today, will 

represent about 10% in 1975 and about 30% in 1980 

(fig.X.2). 

Time sharing will find most room for development in scientific 
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arid technical calculation applications and in those for 

enquiry and up-dating of data banks. 

No definite trends can be detected at the moment with regard 

· to the philosophy of future service bureau hardware conf:i gu.­

rations. In the beginning, service 1>ureaus used medium sized 

computers and their staff was :Limited in quan.tity and deficic"nt 

in qua1ity. 

The intense development of services in quantity and qualjty 

has·given rise to a concentration of efforts with a view to 

ensuring greater resources for investment in eruipment and 

staff~ 

The introduction of time sharing has given a great impetus 

to the previous tendency,with a greater demand for larger 

COffiJ?U tf:rs • 

Three types of basic networks can be foreseen: 

- a central computer linked to a network of mc'ssages 

switching computers or ·~olar" system configuration; 

central computer for data files. linked to a network of 

peripheral computers for carrying out local calculation. 

This is ·stil.l a solar system configuration modified only 

.bY t.he ttveight" of the satellite computers; 

central computer linked to a network of terminals, pro­

bably more advanced·than those currently in use (possibly 

with limited capability for local calculations) or atomic 

system configuration. 

Although there is some uncertainty as to the prospects for 

each of the above configurations, the third one may become 

more popular than.the others, one reason being that the manu­

facturers tend to favou'r large centres. 
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The above mentioned hypoth~ses of development are greatly 

influ~nced, of course, by the possibilities of totally 

. reorganizing existing communication lines; in Europe these 

present two. types of handicap compared with the US: 

technical inadequacy, 

high cost of the services. 

In ·order to quantify these differences which may con.flict to 

the'extent of intel!rupting current trends, it should be reme!! 

bered that the average speed o£ transmission in Europe is 

about 1,200 bauds., with peaks o£ 4,800 on the best lines 

and o£ 9,600 £or phase modulation lines in France.· 

·This compares with a US average of 2,400 on normal lines, o£ 

48,000 bauds .on the TELPAC rented coaxial cable system, with 

peaks of 1 00,000 bauds. · · 

Although it is di£ficul t to compare tar~£fs, it may be •: 

considered that to rent a line the average tariff in the 

U~ is 2.35 $ month/mile and about 3$ month /mile.in Europe, 

not to speak o£ the differences in rates for direct xPunk 

dia~ling which depend on distance and vary greatly from 

.country to country. 
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5.2. Comparison with the us. 

A. Universities and Research Centres 

·Some of.the problems mentioned in the development hypotheses 

for U'ni ver·si ties and research centres in. Europe have been 

P?rtially or totally solved in the USA, 

.'The preparation of technical and scientific data banks for 

res~arch, the increase in the quantity of technical and 

scientific calculation and of operational research appli­

cations, and the spread of internal administrative 

applications are becoming integrated more and more 

towards the management information system concept. If, 

however,the differences .with the European envirorunent are 

.not'particularly profoundqualitatively in these areas, 

there is· a considerable difference in the quality of 

teaching applications; namely applications which use the 

computer ~s a support or as a basic information instrwnent 

applied to teaching. 

current trends in the. US. · towards widespread applications 

.of computer-assisted or computer-based instruction 

observable in the behaviour of some leading centres of 

.learning, and from the opinion of the experts in advanced 

teaching technologies, make this sector one of the most 

interesting markets for the spread of EDP techniques, 

particularly of specialist hardware for data transrnission. 

vlhile problems common to Europe also will be tackled with 

traditional processing techniques, the forecasts in the. 

more specific field of teaching are for a rapid expansion 

in the use of 0n-line terminals with a prevalence of time 

sharing techniques. Currently about 1 ,500 computers are . 

. installed in American Universities and their value is 
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about 10% of total US hardware investment. Several thousand 

on-line terminals :have already bee.n installed or are being 

installed. Among the major users of on-line services we 

firid as. iong ago as 1965 1-UT with more than 100 terminals, 

Ca.rriegie with about 50 terminals and the University of 

Texas with 30 terminals. 
. ...... . 

In most bf these appl1cat1ons the computer is used to 

integrate preyious educational supports. It is not difficult 

to understand why these technologies first attracted the 

technical and scientifi~ faculties, where both the theore~ 

tical ·and practical part of the subject taught can easily 

be programmed. 

Bxperiments aimed at. corrtp_letely handing over the running 

·o.f courses to computers have·shown that this type of 

instruction is ·already more efficient than traditional 

instru~tion and is cheaper for the mass applications that 

will be the rule in the future. Total costs are about 50. 

cents per student /per hour, compared with the 2$ approxi-

' m~tely of traoitional teaching. 

B. Service Bureal:s.: • 

There are ~bout 1,000 service bureaux in the USA, about 

2/3 of themof medium/large size. 

Abou~ half o~'these are run· by t~e manufacturers and 

therefore follow the promotional polity of the parent firm; 

the other half are private and pursue different objectives 

with a vi~w to e~panding the serviccis they can offer and 

to specializing. 

Among the mo~t important systems. of private bureaux, there 

is that of a large software company which, at the end of 

1971, expects to have eleven c~ntres each with 2 UNIVAC 
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1108 s for time sha~ing and remote job entry. The renting 

of ma'chine hours is still looked for by companies with 

exceeding capacity in their own internal centre~but 

bureaux themselves are moving away from this towards 
. . 

customer assistance in the field of software preparation 
' 
and the analysis of company problems. Alongside this 

development in operation and organizational integratio~, 

there are other service bureaux which specialize in 

particular areas.of information such as stock exchange 

quotations, hotel reservations systems, and transport. 

These airn.at the preparation of files which can be 

integrated and up-da~ed online and in real-time. 

On ~he basis of the diversity of services supplied, the US 

bureaux can be classif.ied as follows: · 

- conventional service bureaux. These generally sell machine 

time and are generally small,although there is a 

trend at .the- moment to concentrate •. Host of the work in 

these bureaux is processed vzi th. off-line batch techniques; 

- service bureaux run by the manufacturers. The application~ 

.. offered by these bureaux vary with ·the commercial policy 

· of the. parent· firm. For example NCR concentrates on 

commercial and banking applications, whereas GE, IBH and 

Control Data specialize in company management applications 

.and engine.ering and scientific calculations,· processed 

on-line and partly in time sharing. The profit motive is 

not important in.these bureaux and their main function 

is to demonstrate the features of the.new. machines 
I 

presented by the manufacturers; 

- departments of large companies. Nany companies, several 

. of them in the electronic and area-spacial fields, offer 



services to third parties. 

~h~ reason for this policy was initi~lly to help the 

·.companies to install more powerful computers at lower 
' 

tinit processing cost, the excess capacity being sold to 

25.1:. 

out$ide customers for this purpose. Today, these activities 

have taken on considerable independence, although most 
...... 

of the· total macbine time available and the staff are 

still occupied 'Jlith tm interval ·problems of the company. 

Because of the capacity of the computers generally 

.employed, the users of this group of service bureaux 

tend to be. large cor:rpanies invoi ved in engineering or 

scientific and mathematical applications which need 

high power of calculation. The overhead expenses of these 

bureaux are generally so high that they cannot compete 

with the ~mall bureaux in traditional works; 

unconventiona·l service bureaux. This category includes a 

vast series of unofficial centres whose services are 

offe~ed informal~y,-machine time being exploited outside 

of the.normal shift. There has been a considerable decline 

in .. the number of these bureaux ,except in the banking sector,, 

where_ "custo:ners are offered services with the promotional 

,objective of obtaining new bank deposits; 

~ on line service bureaux. This is the fastest growing 

sector in the US • Applications are o .. remote bate~ 

works where the response is not urgent, real-time sharing. 

£-or "the administration o·f files with simple enquiry and on 

response operation, o:r more complex techniques for 

·scientific and technical applications. 
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6;. Expectations about hardware and software 

.There rus widespread agreement about prospects in the hardware 

field. The following conclusions may. be drawn: 

a).Central Unit 

interviewees in general think that the core store 

capacities currently available for centraL.units are 

sufficient; 
. C;. 

- there was agreement about the need for access times 

between 0.3 and 1ps. 

b) Peripheral Units 

interviewees insist on the need for vary large au~iliary 

mas? core stores, with capacities up to 3,000 M bytes 

and access times of less than 10'ms; 

- the hope·· for new OJ? tical and phonic input-output means 

s~ems to be _general; 

~interviewees urge on'greater output speed and hope for a 

more widespread ·use of plotters. 

c) Terminals 
.. 

- gener_al cri tiGism was expressed wj th regard _to the 

current st'ate of available hardware for time sharing· 

' terminals; 

- current data transmiss·ion speeds were held to be sufficient; 

interviewees insisted on the need for medium ~cost video 

·terminals. 

There was greater diversification in the opiniorn expressed 

abo~t software development: 

-interviewees WP-re particularly concerned·about greater 
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software standardization for reducing programming costs 

and programme tests; 

- the need for improved software for handling messages and 

terminals was stressed by some universities; 

- some interviewees suggested the need to transfer certain 

very powerful software instructions to hardware level. 

253 •. 

Finally, as for the foreseeable tendencies, there was a 

prevaience of. opinion in favour of the atomic system, with 

extra-large central processors linked to terminal networks; 

many interviewees, .however, opted for the "solar" system 

solution with a large central computer linked to a network 

of satellite processors. Some mentioned solutions with 

decentralized un-linked medium c.omputers, and this reply was 

typical of a situation of technical deficiency and high 

communication line cost in Europe (table X.2) •. 



..
 T
AB

.~
 X
.
~
 

EX
PE

CT
 AT

 IO
N

S 
ON

 HA
RD

W
AR

E 
AN

D 
SO

F"
TW

AR
E 

I 

HA
RD

\1/
AR

E 

I N
TE

RV
 I E

\1/
EE

 
.SO

F'T
'W

AR
E 

. 
.. 

CE
NT

RA
L 

LN
IT

S 
PE

RI
PH

ER
A

L 
U

N
IT

S 

U1
 

11
08

 s
u

ff
ic

ie
n

t 
. 

A
u

x
il

ia
ry

 m
as

s 
m

em
or

ie
s 

w
it

h 

lo
w

er
 

ac
ce

ss
 t

im
es

 p
lo

tt
e
rs

 

-

U
2 

S
ta

nd
ar

d 
in

te
rf

ac
e 

so
ft

w
ar

e 
· 

G
re

at
er

 t
ha

n 
10

24
 

K 1
 

ac
ce

ss
 

A
u

x
il

ia
ry

 m
as

s 
m

em
or

ie
s;

 .. 
fo

r 
in

te
g

ra
te

d
 s

ys
te

m
s 

ti
m

es
 l

e
ss

 t
ha

n 
0

.1
.0

.3
 ~
s
 

ca
p

ac
it

y
 ~

P
 

to
 3

00
0 

M
 b

y
te

s;
 

ac
ce

ss
 t

im
es

 l
e
ss

 t
ha

n 
10

 m
s 

-

I 
U

3 
L

an
gu

ag
es

 f
o

r 
te

rm
in

al
 

sy
st

em
s 

C
ap

ac
it

y 
up

 
to

 5
12

 k
 w

it
h 

A
u

x
il

ia
ry

 m
as

s 
m

em
or

ie
s 1

 

i 
. 

w
or

ds
.o

f 
32

 b
lt

s 1
 

ac
ce

ss
 t

im
es

 
ca

p
ac

it
y

 u
p 

to
 3

00
0 

M
 b

y
te

s;
 

I 

0.
:5

4-
1 
~
s
 

ac
ce

ss
 t

im
es

 l
e
ss

 t
ha

n 
50

 m
s;

 

i 
tr

an
sf

er
 s

pe
ed

 3
00

 
K

/s
ec

; 

o
p

ti
ca

l 
re

ad
er

s 
I 

..
 

I i I 
U

4 
S

p
ec

ia
li

st
 l

an
gu

ag
es

 
O

p
ti

ca
l 

re
ad

er
s;

 
I I 

.. 
ph

on
ic

 
in

p
u

t-
o

u
tp

u
t-

I/
O

 

us
 

Im
pr

ov
e 

so
ft

w
ar

e 
fo

r 
ti

m
e-

C
ap

ac
It

y 
"P

 
to

 5
12

K
 w

it
h 

w
or

ds
 

A
u

x
il

ia
ry

 m
as

s 
m

em
or

ie
s;

 

sh
ar

in
g

 
o

f 
60

 b
it

s 1
 

ac
ce

ss
 t

im
es

 
ca

p
ac

it
y

 m
or

e 
th

an
 3

00
 M

 b
y

te
s;

 

0.
:5

4-
1 
~
s
 

ac
ce

ss
 t

im
es

 l
.e

ss
 .

th
an

 1
00

 m
s 

TE
RM

IN
AL

S 

C
ur

re
nt

 s
pe

ed
 a

de
qu

at
e 

Im
pr

ov
e 

ti
m

e 
sh

ar
in

g
 

V
id

eo
 

te
rm

in
al

s 

V
id

eo
 t

er
m

in
al

s 

Im
pr

ov
e 

ti
m

e!
"'

sh
ar

in
g 

. 
.. 

' .
. 

~ 
\ 

" 

SY
ST

EM
 P

H
IL

O
SO

PH
Y

, 
-

' 

A
to

m
ic

 
sy

st
em

 

A
t0

11
1i

c 
sy

st
el

l 
an

d 
de

ee
nt

.r
al

 i z
ed

 

In
de

pe
nd

en
t 

m
ed

iu
m

 c
om

pu
te

rs
 

S
o

la
r.

 s
ys

te
m

 

S
o

la
r 

sy
st

em
 

A
to

m
ic

 
sy

st
en

. 
· 

.. 

1
\)

 
V

l 
~
 

• 

i I 



F
ol

lo
w

s:
 

T
A
B
~
·
X
.
2
 

IN
TE

RV
IE

W
EE

 
SO

F'T
'II

AR
E 

. 

us
 

Su
r-E

ir-
so

ft
w

ar
-e

 

' 

; 

U
7 

Im
pr

-o
ve

 m
es

sa
ge

 h
an

dl
in

g 

. 

us
 

Fi
r-m

w
ar

-e
 

an
d 

so
ft

w
ar

-e
 

st
an

da
r-

ds
 

..
 

U
9 

S
of

tw
ar

e 
st

an
d

ar
d

s 

EX
PE

CT
A

TI
O

N
S 
0
~
 H

AR
Q'

.of
AR

E 
AN

D 
So

rn
tA

R
E

 

. 
, . 

HA
RO

'IIA
RE

 

CE
NT

RA
L 

UN
 IT

S 
PE

RI
PH

ER
A

L 
U

N
IT

S 
. 

C
ap

ac
it

y 
gr

-e
at

er
-

th
an

 9
10

24
 

K
 

A
ux

il
ia

r-
y 

m
as

s 
m

em
or

-ie
s;

 

ac
ce

ss
 t

im
es

 O
.:H

1 
fJ

.S
 

ca
p

ac
it

y
 g

r-
ea

te
r-

th
an

 3
00

M
 

b
y

te
s;

 
' 

ac
ce

ss
 t

im
es

 l
es

s 
th

an
 1

00
 m

s 

fa
st

er
-

pr
-i

nt
er

-s
,o

pt
ic

al
 r

ea
de

r-
s 

V
er

-y
 

la
r-

ge
 

au
xi

li
ar

-y
 m

as
s 

m
em

or
-ie

s 
an

d 
d

ir
ec

t 
ac

ce
ss

 

T
ho

se
 a

va
 i 

I a
b

le
 a

de
qu

at
e 

TE
RM

IN
AL

S . 

' 
. 

M
es

sa
ge

 
sw

it
ch

er
-s

 

. 
sY

ST
EM

 
PH

IL
O

SO
PH

Y
 

A
to

m
ic

 
sy

st
em

 

So
la

r-
sy

st
ec

 

~
o
l
a
r
 

sy
st

em
s 

A
to

m
ic

 
sy

st
em

 

1
\)

 
V

1
 

V
1

 
• 

. 



25-6. 

7. Universities and Service Bureaus 

A. Universities and Research Centres 

Lacking more detailed information~ .the figure we have chosen 

for seiecting u~i~ersities which are potential users of extra­

large information systems is that of the number of students 

enrolled;. . 

For universities with more than 5,000 students (1) we have 

enclosed the value of hardware investment expressed at 

purchase price, by classes of computers. 

Since the processing requirements of technical universities 

or institutes may be considerable, even if they have a smaller 

number of students enrolled, such universities have been 

included. even when they are below the number of students indicat­

ed as long as they have at least medium-type equipment. 

Not knowing the budgets of the Research Centres, we have 

indicated those which currently have medium computers in~talled. 

We have omitted military research centres. Moreover, in the 

case of several research centres coming under a single organism 

or Ministry the figure shown in the table X.b refers to the 

total number of computers in all the research centres concerned: 

for example, Ministry of .T_echnology in the United Kingdom for: 

National Gas Turbine, National Physical Laboratory, etc. 

(1) Obtained, like the Research Centres, from the World of 

tearning 1969-70, 20th edition, European Publication 

Limited, London, 1970. 



. 
The il'_lcompleteness of the information (1) limi~s the 

!eliability of the data in table X.b and any forecasts 

based on them are hazardous. 
. . 

Those universities which currently possess extra-large 

257 • 

computers would seem to have excess capacity and their 

computer is thus used for other universities or for third 

parties. In other words they are working as service bureaus. 

Among the research centres which use extra-large computers, 

particular importa~ce mw~t be a.scribed to those which perform 

in the more ·advanced fields, i.e. nuclear and aero-spacial. 

B. Service Bureaus. 

"Vle have chosen the 1 eading users in the sector among 

independent service bureaus and among those run by the 

manufacturers, which today have particular characteristics 

(2). Specifically, the group of-firms considered by country 

includes almost all manufacturers' and private centres equipped 

with computers, .when the size of their .computer suggests that 

over the next decade such centres will become potential users 

of extra-large computers. 

(1) For example, the two international space centres ELDO and 
ESRO are missing from the Research Centres 

(2) The indication have heen taken from the following sources: 
"The international Directory of Computer and Information 
System Services, 1969" Europa Publication Ltd., London. 

Computer Service Bureaus 1969, in "Computer Survey" 
January/February 1969. 
0.1. Informatique Scope, Paris, 1969. 
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From the group o£ considered bureaus we have excluded 

." in<ferect " service ·bureaus, i.e. bureaus run ·~ ·.· 

by- u.sers of extra-large computers which have .an excess capacity 

and therefore work as computer centres for third parties: 

typical is the case of certain companies and some unive~sities. 

Divided by country, the computer installations iri 1969 of the 

centres considered, expressed in purchase 

comput~rs is ·shown in the following table: 

value of the 

TOTAL 
CCXv!PUTERS 'EXPENDITURE 

NUMBER 
-~-·-

COONTR'I' OF 
HARDWARE Large Extra large 

BUREAUS EXPEND I TURE (000 Sl (000 Sl 
. -·. :-

. 

UNITED KIM;DOM 23 87.365 13.824 25.528 

GERMAN'!' 11 46.238 16.838 3.360 

FRANCE . 19 04.673 6.672 . ~.760 

ITALY 8 ~. 7-.xJ 6.792 (3.360) 

BELGIUM 4 5.946 - -
. ,. NETHERLANDS 10 19.153 - 3.648 

. ( ) • Ordered 

Extra-large computers are ,almost exclusively installed in 
·- t,.. ~ ~ t . ": .. 

manufacturers' bureaus centres-;: . except for a few cases, 

particularly in the United Kingdom and in France, the other 

companies still use medium size computers. 

The equipment of the manufacturers depends on what they 

_specialize in and is greater the higher the market share of 

.the manufacturer is in the particular country. In particular, 

the UNIVAC service centres have no extra-large compute.rs 1 

.. 



• 
because they tend to concentrate on the development of 

scientif'ic calculation software and hence to link up with 

the Universities. , · 
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. IBM's policy is interesting. '.Its aim is to s.et UI? a network 

of ?ervice centres in all countries with different computer 

installations depending on the importance of the town in which 

the centre operates • . . 



B. Quantit.ative hypotheses about the extra-large EDP systems 

by 1975 and 1980. 

, 
A. Uni vers'i ties and Research Centres 

260. 

· General forecasting procedures cannot be applied 

mechanically in this field because of the special 

characteristics of Universities and Research Centres. (1). 

It is especially difficult to quantify the future value of 

· computers inst~lled . of the various institutes and 

decide on a parameter upon which to base forecasts as 

to which centres will develop in the direction of extra~ 

large computers. 

Moreover, considering that many installations are recent 

(1969) and that many Universities, such as the Italian 

and to some extent the Englishones buy their computers, it 
I o 

would .seem improbable that these will be replaced within 

the next five years. 

Consequently indications with respect to potential users 

are supplied only for 1'980 on the basis of the following 

criteria: 

-· it is supposed that regional centres with .ext_ra-

large . computers will be set up alon·g the iines of the 

regional centres included in the French Fifth Plan z 
·and· the English Computer Board (2) •. Potenti_al . 

• 
university users represent centres to which other 

. 
( 1 ) See annexes. 

(2) Computer J}oard for Universities and Res.earch Councils, 
ijMSO &Pnden 1969. 

• 



·. 
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smaller Universities, Research Inst-itutes and sometimes 

school institutes will have access. 

These smaller institutes will have less powerful 

_computers but, together with the regional_centres, will 

be in a position to form an integrated system. 

Where other indications were lacking, the estimated 

number of potential centres has been based on the 

educational set-up, ·the type of instruction given, 

the estimated number of students and the research 

centres that .will possibly be linked with a particular 

University centre. 

The potential. users among research centres have been 

picked out from centres which currently have a great 

processing requirement. 

The concentration of such centres arid the size·of 

certain nuclear centres imply a user/extra-large­

computer ratio which is higher than 1 even today. 

It follows that the estimated.number.of potential users 

.is.certainly lower than the number of extra-large· 

computers wh~ch will actually be required by such 

centres • 

. Furthermore, unlik~ the Universities, the centres in 

question could be potential users as early as 197~. if 

the supply is equal to their scientific requirements.· 



On the basis o£ these·criteria the· f~llowing results 

were obtained for 1980: 

. Potential number of users in 
I 

the EEC and United Kingdom 

(1980) 

uiii versi ties Research Centres 

32 15 

·It is clear that these indications may b.e underestimated, 

and it is equa'lly clear that :Universities could be · 

· · poten'tial · user~ as early as 197 5 :·if ·the two applications 

"E.D.P. sta££ training" and "Programmed learning" 

develop quicker than seems likely at present. 

B. Se~yice bureaus 

Three main difficulties ·vere:encountered in working 

.. out· the forecast picture by 1975 ·cu:d 1980: 

!J.I ~unce·rtainty 

..• :of bureaux; 

about c~rr~nt turnover .data 

-b •. difficulty in. assessing turnover growth rates for 

the next f~w years; 0 ' 

c. difficulty in assessing the bureaux turnover which 
' ' 

·will indicate a potential us.er of extra-large 

computers.-

These·problems were overcome in the.following ways: . , ' 

a. to estimate current turnover in the bureaux 



use was ma,de of the information on the .. class of 

computers whic~ are . used i.n these bureaux at the 

moment and parameters estimated on the basis of 

American service fees (.l).Using the turnover/ 

rental.pararneter, orientative turnover figures 

were obtained in terms of the central processing 

unit, including however all cost items and profit. 

These turnover estimates constitute the inputs for 

·.the forecasting mechanism. 

b.For estimates ·of turnover growth by 1975 and 1980, 

we have used the rates estimated in paragraph 2.1 

up· to .1975, smoothed for the subsequent years by use 

of the·1average forecast rate for the coming years 

in the USA. 

·c.Potential ~·u?ers have.been defined as those centres 

_whose turnover (estimate) currently exceeds 3M $/annum. 

Centres run by manufacturers have been· included 

independently of the turnover estimates, bearing in 

mind that this type of centre is a showcase . for 

new hardware • 

. Because of the very high turnover growth rates for the 

sector, even those bureaux which only have a medium sized 

computer at the moment could become potential users 

. of extra~larg:e computers over the next decade. This 

broad growth hypothesis, however, could only become 

effective,if in other areas of activity- the potential 

market for~service bureaux - the potential users of 

extra~large computers (forecast oh the basis of current 

(1) Auerbach Time Sharing Reports, 1970, Service Summary 
Charts: Service Fees. 



~rends) were fo ~dop~ a common poli~Y, to~arqs·~~ecialist 

bureaux for each sector. 

?64• 

This hypothesis for the growth of EDP centres among users 

could greatly alter the breakdown of extra-large computers 

·by sectors of activity over the next decade. 

Th~s hypothesis has been left aside)because it.depends 

on~choices which are difficult to furecast today and 

because trends in this direction are to be·seen at the 

moment onl¥ in the banking .~ector. 

·With allowance made for the hypotheses presented and th_eir 

inherent limitations, the applications of the forecast~ng 

mechanism to bureau'x define'CI.' as potential users, gives the 

following results: 

EEC countries and the United Kingdom 

Forecasts of potential·. user~ of. extra-large computers by 

1975 and 1980 

Potential users 

Cop1puters investment.estimates M$ 

·. 

. 1975 

: 27 

832 

1980 

29 

. 2480' 

It should be pointed out that about 50% of the investment .. . . . 

estimate in the two years, refers to ·investments· 

of IBM service bureaus. On the basis of the policy which 

has always been followed by IBM up to now, it can ~e fore­

seen that a great number of small bureaux will be set up 

along with larger centres. It follows that not all the 

.investment estimates shown will be automatically translated 

· into extra -la:r;ge computers. 
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Formulation of forecasts for the industries means: 

a. identification of the principal firms or organizations 

.. -: which operate in each ~ndustry1 of their current hardware 

-expense and of their size. -

: b. forecast of the development of the various industries 

and the principal firms 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-

ed economic journals·, etc. T~ese lis~s were based,_ op. 

dimensional indicators varying from. industry to industr~such 

·as, for example amount of deposits for the banks, premium 

paid for the insurance companies,·turnover for the other 

firms etc. 

Information about the principal users• computer·equipment 

has been obtained from special sources in some· countries: 

in.the United Kingdom £rom a census of the users conduct­

ed by Computer Survey· and in France from an O.I. Scope 

inquiry which comprised however only slightly more than 

2/3 of the users. For the other coun~ri~s 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 ·~heir current computer 

equipment is naturally difficult to obtain: an analytic 

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

considerable gaps and possiqilities of mistakes. 

T~e princ{pal 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 the variousindustries during 

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

guidelines mentioned.iri national or. international plans 

(especially EEC plans), limiting ourselve·s .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

at~ve le~el, especially in those industries1 where these 

trends are more pronounced and where they could thus change _ 

·considerably the number of large users. during the next 

£ew·years .. 

c. The developaent trends of the applications typical of large 

computers have been derived ,primarily from interviews 

conducted in theindustries verified later by inforaation from 

available technical literature, dealing especially with the 

presently more advanced applications in.the us. 
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d. \vhen f<j)recasting the hardware expenditure of the principal 

users, account was taken not only of the qualitative influence 

of the applications' development, but _also of the influence of' 

each user's be~viour on the behaviour of othe~ users. 

Important is the criterion of imitating the industry's 

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

type ·of 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 from the enclosed forecast procedure, the 

first.step toward determining the future behaviour of the 

large users in the industry is their present position concern 

ing hardware investments as··compared to other firms of the 

same industry and country. 

If a+ready in 1 969 there existed ot:.rer firms of equal. size 

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

effect of the imitative model, the interviewee will tend 

~toward achieving their present level of the hardware/ 

turnover ratio. Smaller will be the effect of the imitative 

model, if·the leader belongs to another country. If the 

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

firms equal in size will try to achieve his level of hard­

ware expenditure per'turnover. If the le~der is from another 

European country or the us, he will chailenge the other 

firms to increase their EDP expen4iture/tur~over ratio. 
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I • 

The enclosed .diagram shows the general ·forecast procedures of hare . . 

·.ware ~xpendi tures at the level of each individual firm,. This 

procedure has been formulated according to steps of calculus 

.and periodi<;:: checkups of the qualitatiye ·evaluations made 

b~ the research group. The various logic knots are: 

1.. User's present sales and value of computers installed 

In th~s preliminary phase the data available on sales and. 

valu~ of computers installed (the value of computers install~ 

ed being. expressed·· in the purchase price): in this way it i.s 

possible to localize in a diagram,which has as ordina~e the 

value of computers installed and as abscissa the sales, a 

·.representative point of the considered firm and to determine' 

the straight line passing through that point (de£ining.this 

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

between the value of computers installed and sales). 

2. Test A ..J Has the firm been interviewed ? 
. ' 

If the firm has been interviewed evaluations of the hardware 

development are considered; the latter being corrected by 

. the researcher on the basis of the advancement of the specific 

applications o£ each industry. 

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

an American one ? 

Moving from the firm's representative point upwards, maintain­

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

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

type and size as the one being examined which have already 
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' 

reached higher v~lues of computers·installed. 

National, European or even American leaders can be found. 

The guiding effect of these leaders depends on the leader's 

country of qrigin. In case there are no leaders, we have 

chosen to; stay on the original ratio • 
. · 

/ 

4. Evaluation of the application explosion 

It is necessary at this point to make an evaluation of 

possible new applications for the subsector which imply 

further .. increases ,:in the size of hardware expenses. This 

evaluation is therefore valid for the interviewed and not­

interviewed firms, whether these.are leaders or not, because 

an upgrading in applications of this kind can naturally· also 

be applied to the top firms in ~his 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 of the total value of 

computers installed and their total sales. 

6. Test F - The new ratio is critical? 

In some subsectors we can find a critical ratio, beyond 

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

to the specific decreasing course of the ratio: value of 

computers installed/ sales. If the critical level has been 

reached, a negative correction will be applied. 
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7. Determination of.user's sales and value of computers 
I . . 

installed in 1975 and 1980 

Base~ on available ~ata specific rates of sales increase 

for 1975 and 1980 have.-been applied and -one enters into 

·.the abscissa Qf the above-mentioned diagram ·putting in 

ordinate the forecastafa firm's value of computers install-. 

ed in. 1975 and 1980. 

8. Users with >US$ 5 million value of computers installed in 

. 1975 and 1980 

Comparing the future value of computers installed (step 7) 
with.the threshold of the purchase-price of the extra­

large computers (US$ 5. million), the p6tentiai users in 

1975 a~d 1980 can be determined~ . . 

.9. I'J'est G Atomic System? 

It is·necessary to make a critical evaluation for the 

future, referring to the present hardware equipment of the 

firm and ~o its EDP philosophy • 

. Defining the "atomic syst;em" as a. system with very large 

central computer and many peripheral terminals without in­

te~mediate 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 philosop;hy is 

oriented towards the "solar syste~" (defini.ng "solar system" 

. as a system with a large 'central computer, some intermediate 
. . . 

com.puters and many peripheral terminals), one has to reconsider 

·.the judgement alo;ng more conserva.tive lines. This criterion· 
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can be decisive in those cases in which.the threshold o£ 

the va~ue in only barely reached,.especially in the near 

future (1975). 

1 o. Forecast o£ potential users o.f extra-large computers in 

1975 and 1980 
.. 

0£ course, the value o£ computers installed as determined 

in the above-mentioned manner, can have much higher results 

than the minimim limit o£ 5 million dollars, thus giving 

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

computer. 
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