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This volume

examlnes both present and future appllca—
P

tions of electronlc data processing systems, with par-

ticular attention to large EDP systems in the following

Industries:

Each chapter

Ch. VI - Manufacturing industries
Ch.VII - Retail stores

Ch.VII - Banks and insurance companies
Ch. IX - Public utilities e

Ch. X - Universities and service bureaus

includes:

a brief examination of the general features

of the industry;

a survey of the principal computer 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 con

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 the add1t10na1 aid of a systematic study of

ex1st1ng literature.



CHAPTER VI

MANUFACTURING INDUSTRIES
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1. Introduction

*

An analysis of present and foreseeable applications of EDP'
‘systems, high-performance systems especially, in thé ma-

. nufacturing indﬁstries of Common.Market cduntries.and the
United Kingdom, must be divided into industries. |
From the point of view of information processing, companies
operating in different fields find that they must face part
ly ' different problems. The reason. is that the sub-sectors

- wvhich were the firs; to face problems of automation were the
same who made ¢reater prbgress 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. 0il

3. Chemical

4. Mechanical

5. Aeronautical I I

6. Electrical and electronics |
7. Publishiﬁg and‘paper making :

The users in thesejndugndesvmze'interviewed personally; how-
“ever, information was obtained only for five of the seven in
~ dustries becausé 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 of each of the industries = mentioned, because



3.

available statistics regarding the different Common Market
countries do not always use the same classifications nor
are they presented with the same degree of disaggregation

as are the statistics on the number of computers.



2. Structure

s

2.1. Economic characteristics

The trend of the manufacturing 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:

TREND OF DEVELOPMENT OF ADDED VALUE OF THE MANUFACTURING INDUSTRIES
’ (Average annual rate 1958-1967)

+4.5

+8.6

FRANCE - NETHER- | UNITED
GERMANY | (1) | 1TALY | BELGIWM | anpe | KINGDOM
(1)

MANUFACTURING INDUSTRIES TOTAY 6,3 +5,5 | 48,4 +6,3 | 7,0 +3,6
OF WHICH: _

STEEL . *4.3 +5,6 +9.9 +5.9 +10,7 +2,8

CHEMICAL . +10,3 48,7 | 4137 48,3 | 48,2 +6.5

MECHANICAL +7.2 +5,2 +9,1 +8.7 +7.2 03.9

AERONAUTICAL - (2) +20,4 | 12,2 | #17,0 | + 17,0 | 4 10,9 *3.4

ELECTRICAL & ELECTRONICS (3)| 45,5 |+ 18,5 | « 7.9 | 4+ 21,5 | + 7.4 5.4

PUBLISHING & PAPER MAKING o5 | 489 | 476 R

SOURCE: CEE, COMPTES NATIONAUX, 1956=-1967 E MINISTRY OF LABOUR, STATISTICS ON INCOMES,
PRICES, EMPLOYMENT & PRODUCTION, MARCH 1968.

(1) 1958-1966
. (2) 1960-1966, source: SORIS
(3) 1960-1964, source: BIPE
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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 Xingdom, while
the'highest is to be found in Italy.

Of the .industries treated in this survey, thoée which in all
the Common Market countries most contributed to the o.erall
industrial development are, in the following order: chemicals
and petrochemicals, meéhanics, electromechanics, steel and
metallurgy. . .

In the mechanical sector, taken in the broadest sense 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 dégree of disaggre-
gation which permits 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 of the manufac

turing sector. The following results are thus obtained:
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- WRKERS EMPLOYED AT THE END OF 1967 IN EACH INDUSTRY

GERMANY FRANCE ITALY BELGIUM NETHERLANDS UNITED KINGDOM]

(000) % | (000) % (000)| % | (000) | % (000) % |(000) %

MANUFACTURING INDUSTRIES Tora| 8.955 | 100.0 |5.,115 |100,0 | 4,179 |4100,0 | 1,095 | 100.0 |1.210 | 100,0 | 9,224 100,0

_OF WHICH: : ,
CHEMICAL .| esa | 9,9 447 | 8.7 | 398 9.5 82| 7.5| 107 | 88| 6% | 7.5
STEEL & MECHANICAL 3.0 | 34,6 [1.757° | 40,0 | 1,491 | 35,7 | 417 | 3.1 | 491 | 40.6 [ 3.574 | 38,7
AFROSPACE , 5 | 0.4 101 | 2.0 17| 0,4 s| o5 6| 05| 201] 32
ELECTRICAL AND ELECTRONICS 11,698 | 19,0 | 399 | 7.8 . . w |- 893 | 9,7

PUBLISHING & PAPER MAKING 140 1.0 318 6.2 (1)83_ 12,0 65 S.9 12 9.3 637 6.9

SOURCE: OCDE, LABOUR FORCE STATISTICS, 1956-1967, PARIS 1969
- (1) Except publishing

In Common Market counfries (Belgium excepted) and in the
United Kingdom, state-owned enterprises have a part in the
production in certain .sectors of the manufacturing industry.
The industries in which the presence of state-owned enterpri
ses is more significant are also the most important from the
viewpoint of the use of EDP. They are the steel, o0il, chemi-
cal, mechanical (including aeronautics), electrical, electro-

nic and publishing industries.
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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 represeﬁted by mixed enterprises (1).
In the industries being examined, besides abconsiderable
presence of public enterprises there is also a strong ten-
dency toward concentration.'There have, in fact, been impor
tant concentrations in the steel industry in Germany and Fran
ce in recent years. | '
In almost every couﬁtry there have been important mergers in
the chemical industry in recent 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 1'Atlantique - Plus de Méditerranée
- La Ciotat. |
Concentration in the.German shipyards made a giaht step for-
ward with the merger of Deutsche Werft with Kill and Hamburg
and in the aeronautics industry with the Messershmitt - B#lkow
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 européen de 1'entreprise
publique - Les entreprises publiques dans la CEE - Dunod,

1967



In France, CSF joined the Thompson Houston - Hotchkiss -
Brandt‘group. In the United Kingdom many important mergers
wvere receﬁtly concluded. ‘ _ .
The example represented by this overall view of some of the
most recent mergers demonstrates the impbrtance'of the‘mOVe-
ment toward concentration organized or favoured by puﬁiic en
terprises as an element in the rationalization of productive
structures (1). |
The present tendency toward concentration will influence the .
prpductive structure 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 movement 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 of the industries of the manu-
facturing industry and provides an incentive through fi-
nancial aid for other mergers which it feels useful to
British industrial development.

In France a Bureau des Fusions was purposely created to
intervene in favour of mergers by offering tax incentives.



.

2.2. EDP characteristics

»

£

The manufacturing sector does not have ah application which
by itself would justify the use of a large computer.'This

use is justified instead, if the smooth developmeht 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 characteristic of the sector is that it compre
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 iarge computers stems
from the intégration of many applications of automatic data

processing within a single information system.

This integration involves basic organizational changes
(structures, procedures, delegation of responsabilities
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 of

involvement.
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These difficulties within the industries under examination should
be seen ‘in 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 integréted and \

automated information systems, (operational, logistic a??AA£Q?
managerial) which require a 3 to 5 year period, are hindered
by this process, which has been particularly traumatic for

the entlre 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 f

manufacturing sector.

Because of its heterogeneous composition, the sector should
be broken down, for the purpose of this examination, into many
industries: 1in fact, it includes such disparate manufactur
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

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

Naturally, the relative importance of the various sub-systems

and the role of the computer can vary considerably in the

different industries. -

From the horizontal breakdown 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 of automation.

Fig.VI.2 shows that the manufacturing industry will find an -
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13. .

economical application of the large computer only with the
introduction of automation into the integrated management
system .which need to be founded on operational and

loglstlcal 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 distribution 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 management of 65% of the

turnover.
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3. Data Processing Equipment
The number and capacity of the computer equipment in the
manufacturing industry undeigoes a higher degree of develop-
ment in comparison with the development of the overall econ-
omy. i

This is evidenced by the increase of the percentage of com-
puters in the sector in comparison with the national tofal

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%to 48Lbetween 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.equipmenf of 1967
and English equipment from 1962 to 1968. |

However, besides this information, De Bruijn's study of 1962 (i)
already showed existing differences between the sum of com-
puter equipmént of the Common Market countries and of the
United kingdom, both in size and in the order of importance

of the manufacturing - industries wusing. them.

In fact, the manufacturing induétriesAof 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 Computers in Europe in 1966.

(2) Computer survey.
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In addition, .the most impéftant industries in the Common
Market countries were, in order of importance: steel, mechan
ical ‘(including aeronautics), chemicals and electronics;
while in the British manufacturing sector the ordgr Was as
‘ follows: mechanical (including aeronautics) electronics,
ghemicals and oil. Differences are apparent also from a
simultaneous étudy of the tables VIi.1 - VI.4 concerning the
équifment in number and value for the German and British
manufacturing industry in 1967, of the computers sub-divided
by size and industry. '

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 is 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 investment by the German manufac-
turing industry in high-pérformance 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 installations;
and, in Germany for 90% and in the United Kingdom for 81%

of the Vaiue 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

total investments in computers in the manufacturing industry.
Comparison with the computer capacity of the U.S. manufac-
‘turihg industry is hpt 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 43.4%) but this percentageis}not broken
down into industries. N ‘

Although the percent cemposition by industries of the num-
ber of computers in the American manufacturing industry in
1968 is known, its composition by class of computers is not
knowvn (2). .

Therefore, the differences found in the U.S. and the United
kingdom do not shed any light on possible differences among
the indu- "ries 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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" o= G Gt S G Gne s o

computer éqgigment in_Ehe‘ganufacturigg_industrz to 1968 (mumber)

Kl

Industries ‘ .~ U.S.A. ' United Kingdom
Steel 10,1 ' 8.3

0il : : ' . 3.6 3.5
Chemical. | |

| - 10.1 14.6
Mechanical 1.7 '_ 5.4
Aeronautical ‘ 4.6
Electrical and Electronics 18.2 10.7
Publishing and paper 1.0 - 6.2
Others : 25.3 . 46.7

MANUFACTURING INDUSTRIES TOTAL 100.0 ' 100.0
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4, The most widespread applications of EDP systems

'

The applications in the sector, on the basis of the inter -
views included in the report, will be 'dividéd 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
appiications are also grouped according to the criteria
mentioned in the chapter on structural characteristics of

the sector from the point of view of data-processing.

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
wvhich the survey is concerned altogéther make use of 100%

in value of the very large computers installed in the United
Kingdom and eermany, 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

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

1. Steel

2. 0il

3. Chemical
4. Mechanical

5. Aeronautical
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6. Electrical

7. Publishing and paper -

A survey carried out in the U.S. in 1969 of the 10041eadin§
users of computers, classified 87% of the value of the

computers then installed as being in the industries listed,
while the first 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
pointed 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 from interviews avallable for our

research have been assembled in a series of tables organlzed

by industries (Tables VI. 5)

Preseht 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 adminiétrative and accounting procedures and that there

is a greater tendency to use a éomputer 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
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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 operatio .
nal and logistic activities (1). This presents a new problem
in distribution of processing cquipment 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 than
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 intcgration 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-systcems (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 interviewed in the chemical industry and in the
multi-national oil companies. -
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- An automated system of “order-getting and order-filling"
integrated with "peripheral stocks control", "planning
of deliveries", "packaging material inventory control"
for the petro-chemical and chemical sub-sector.

- 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 andvconfrol of produc
tion" integrated Qith 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
medium computers must be added other areas involving high -
capacity computers making up the Data Processing Centers of

the headquarters of the large companies.

Adninistrative and accounting applications are always
pfesent in these centers (financial accounting, cost account
. ing, invoicing, accounts receivable and accounts payable

administration, etc.).

But in addition to them, the most typical MIX 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
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applications for analysis in many different sectors

~ capital investment analysis.

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 ihtegrated horizontally, while
their process of vertical integration with the management
ihformation system has not yet begun. This integration will
lead to more widespread'use of large compﬁters 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 systenm

in its entirety:

- A large ‘automobile factory, with headquarters in Great
'Britain, has achieved a high degfce 6f integration of the
four sub-systems into which the entire system has been
~divided, thus: | |
~a. Pre-production information system, involving the vehicle
design areca
b. Material informafion system, involving the production
area, in planning and control
¢. Vehicles information system, for the entire sales organ-
ization | |
d. Employee information system, directed toward personnel
| management.
Naturally, 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-systems, 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 type, which requifé‘large computers and a great deal
of timg for calculations, have permitted the companies a
technical-scientific utilization of a high percentage of
processing time approximate to an American-type utilization

for the particular sub-sector.

The present MIX for the o0il and petrochimical sub-sector
contains a vast range of applications} This sub-sector will
be found to have the most up-to-date manaéement, 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 doe§ this represent integration of all the processes
of administrative type; it also shows that é 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.



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 found)but they must be considered extensions or increased
automation of existing procedures rather than innovative

procedures.

From an examination of the foPics 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 0il 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 0.R. techniques
- for the‘study and optimization of production processes in

the middle and long term.

Applications of production control are difficult to use on

an operational basis, except in the rare cases whére the’
company already uses process computers in direct connection with
production plants. Instead, companies whose production cycle
is discontinuous have already begun or in many cases are
stua§iﬁéwprocedures of programming 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 are several applications typical of those being

studied:

- Applications of process control for the steel industry
(the 0il and petro-chemical industry, which may be more
suited to this sort of application, however does not seemn
decidedly oriented in this direction)

- Applications of planning and production control, for
the chemical industry

- 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.

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
?alréédQMHBEEMABVanced in the quality and quantity of their

gapplications, generally tend to set up data banks with high-

5speed access and try to integrate whatever has already been
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done into an organic whole which can really be called a

Management Information System. (M{Sf

The other industries instead try to realize the objectives
of operatiohal programming and decision-making which can
only be achieved by the introduction'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

0il, petro-chemical, aeronautical and chemical industries.,

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 points, representative of the

applications in the companies interviewed is evidenced. This

pattern can be considered typical of the whole sector: a

triangulaf repetitive trend can be observed in the shape of

the whole.
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The height of the triangle, measured on the ordinate, is in
proportion with the level of applicative advancement,meaning
by this the presence on the actual time band of EDP

applications in the operative and management sub-systems.

As a consequence of the meaning attributed 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 number and with the quality of the appli
cations already impiemented and, consequentiy, with the

height of the geometric representation.

We have tried to synthesize graphically the quantitative and

qualitative differences in Ffig. VI.5.

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‘appliéations, 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 ordinate axis,

represents the level of horizontal integration in the sub-
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éystems in which daté—processing was already used. The
gradual ‘decrease 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 results is in this order:
1) 0il 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 already be the targets attained by fhe leading
companies of the group. Nevertheless, it is possible to adopt
the same forecasting logic in order to maintain the same

ranking of priorities among the various industries.

-In conclusion, it would seem that the appraisal of the
informations collected in the interviews shows a trend

~towapd an increase in the percentage of the costs in
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.

EDP in the 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

4

5.1, H&potheses of development

On the-basis of the qualitative graphic chart used to

summarize the situation, the Future applications can be

grouped as follows:

- foresecable applications for the less advanced industries
(mechanical, aeronautical, chemical) | |

- applications whicﬁ 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 typiéal of the bahd 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 lével. Obviously this "sliding" of
the targets in terms of time among the industries will take
place within the precise limit represented by the specific
features of some of the applicatidns for the different
industriesllﬁfact,if a common trend of development can be
~ found among the industrigs , the evolutionary possibilitiesi
of certain typical applications must be taken into conside—‘
ration: for example, planning in the electronics ihdustry,
or analysis of aerial photography in the o0il-drilling and |
mining industries; that is, of applications which are in
themselves definitelybadvancéd, 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 whlch 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 supervision of operational and logistic
activities, and of integrated date 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 planning 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,
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national économic data etc.) and in technical-scientific

calculations for planning and for operational research.

Both the preceding groups of applications will for the first
time include a flow of external information (by computer)
such as population figures, statistics on national and

international economic and financial data, etc.

The typical scheme of the range of applications performed

by a very large computer by the middle of the seventies

should be those found in fig. VI.S8.

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 chraonological 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

ghould 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 collecting); | |

- management of personnel flow with public corporations,
schools anduniversities, and companies providing inform-"
ation service on the national and intérnational labor
market; ‘ |

- management of the flow of raw material, finishéd producté,
materials etc. interchanged with the market via direct
connections with the automated systems of the suppliers,
the clients and transportation companies 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 codld cause such a

boom in the need for large computer systems as to bring about
a significant increase in the sbeed of progress of less
advanced industries , because such levels of automation of
information sysfems depend for their realization on large
compufers,.or at least on large systems. This in effect means
multi-processor configurations of mediwn and large computers,
which are in turn connected to networks of peripheral computers

and terminals.
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These considerations on the Kypothetical 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, hawever,

the only justifiéations for the use of large computers in the

manufacturing industries.

The qualitative change that they implicate, with the apprdach
to strategic planning and the immediate cohsequences on the
dimensions of thé computing equipment become clearer from én
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.

wvhich 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 phenoména which the computers

can handle or simply find out.

This second factor, which encourages the use of large
computers is even more 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, Compafison with the U.S.A.

k4

There is no significant gap in the creative level of applic- °
.atipﬁé in the sector in comparison with the United States:
aﬁéomation of advanced sub-systems and the invention.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 speed 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 trends in de-

velopment of information systems in 12 leading companies in
the various manufacturingindusxries (1), the following con-
siderations can be made on the éomputer's impact on manage-
ment in the U.S. manufacturing industry:

5) data précessing covers almost all routine processes of
administrative control, and the dégree'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
thé traditional organizational divisions of functional

character;

(1)'Computer-Based Information Systems for Management -
A Survey - NAA Research Study. March 1969.
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among the operational processes, ﬁroduction 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

is the sub-syétem 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 total computer_time,is taken up by
technical and scientific calculations for engineering,

by calculus, by plant simulatibn and by applied research.
However, the organizational aspects of these activities

have not yet felt the impact of data proce331ng,

the methodologies and procedures being uged by the manage-
ment areas are becoming more and more sophisticated.
Many of theactivities that once required man's interven-
tion in the éutomated.decisional process are now part of
the computing progfam. The present tendency is toward de-
termining the "rules of decision" féllowed by the manager |
in different phases of his activities, so as to fransfer
fhem to the machine level. Generally speaking, ah increas-
ed understanding is expected of the decisional.process

and improved methodologies in operational research in or-

der to take into consideration new projects in these sub-

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

strategic decision-making. - Preparation of information
banks and retrieval systems necessary for making strate-

gic plans has just begun;

e) most of the future appliéations involve typical manage—‘A
ment activities.
All those interviewed agreed that to achieve satisfying
results from the use of these applications, the following

organizational assumptions 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 managément 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. manufacturingindumry, some forecasts can be
added about the American develoPmént of sub-systems requiring
the instaIlafion of networks of terminals. The need for a
radical evolution in this particular type of hardware was also
underlined in the European interviews.

In general, applications of administrative and management type
do not reveal any particular tendency to uée data-transmission
equipment. '
Sub-systems of scientific;calculation and design follow this
course, while marketing-oriented applications show outstand-

ing possibilities of development for data-transmission.



54.

‘The aforementioned "order'entr&"; which is the most typical .‘
of thesé applications, is being used by several large Ame-
rican companies such as Allied Chemical and Union Carbide,
and is becoming ever more widespread for obyious reasons of
cbmpetition, which is a very important mofivation 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 éay changing the hard-
wvare 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 fegards
the quality of transmission and their cost, the present situ-
ation in the U.S. cannot be compared with ‘that of Europe,
wvhere it is foreseen that these types of application will

be extended necessafily much more slowly.
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- 6. Expectations about hardware and software.

.

In the manufacturingindustries,which present the most complete

range of types of application and therefore the éreatest.

diversification and differentiation of the characteristics

of the machines, the most pressing needs in terms of hafd—

ware should be the following for each type:

A, Central Unit:

multiprocessor-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 genéral tendency toward a more diversified

and differentiated type characterizétion among remote

units:

- optical reading of documents;

- facsimile input units;

special terminals according to type of utilization;
graphic input terminals;
special terminals for programmers;

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.

Remote access transmission with increased speed and

automatic control of data and as an example "processors"

épecialized 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 transmitting facsimilés;
differentiation in TP channels of the c¢computers (for

example, for communication between processors).

External storage:

increased diversification of the units of external
storage both in performance and capacity, plus new
units withlvery great storage capacity; this is needed
to facilitate the configurations adaptébility to the

MIX of the applications;

optical files.

The needs most felt in terms of software appear 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 pfograms; |

language and software for control and management of.
processing systems which function in a network
(ADAPTIVE MONITOR);

special general language for handling files;

languages. centered on industry problems ;

- languages for imagé and chart processing.
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7. The Big Companies.

4

7.1. The European companies

. To‘present a picture of each country's‘computer installations in
number, value and size in the manufacturiﬁg 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 comphters. For this reason, in each in-
dustry all companies taken into consideration had a turnover
of more than 1QO million dollars in 1968.

Below this limit, in fact, preseht investments in EDP mean
almost exclusively desk and small computers and therefore
the importance of companies using them would be 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.SOO (2); the

" value of the entire computer equipment was estimated on the
basis of surveys published for the United Xingdom (Computer
Survéy) and Erahce (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 prejudicial 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 1l'entreprise / November 1969.

(2) Leading Companies in Britain and Overseas 1969-1970.
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61.
SALES AND VALUE OF COMPUTERS INSTALLED IN LARGE EUROPEAN MANUFACTURING COMPANIES,:

\oe o | SALES | comurers | compurens < '
e | (1) weTaLLED | BER 1,000 8 TYPE OF EXTRA-LARGE COMPUTER
' 1 (22 . SALES

UNITED KINGDOM 10 6067 23976 3.9 .
BELGIUM 5 | 20 /i 3.7 . )
NETHERLANDS R 1,115 :. 8732 l 7.8 UNIVAC 1108
FRANCE o | oye | g | 23 .
ITALY s s 12201 - 9.6 .- :
GERMANY 2 1971 28506 2.4 18N 360/65 *
o ‘
_INITED KINGOOM T | wsn | or 3.3 .| UNIVAC 1108, 1BK 360/65
B'El.Gl.UM 1 - - - o - ,
NETHERLANDS I 20 | w6 | 1,5 18H 360/65, 164 360/75
FRANCE <10 6591 16,862 2.5 UNIVAC 1108
iy . 10 P51 | 13390 34 -
.GER“ANY : 10° \ 6137 _ 15’651 2.1 UNIVAC 1108, 1BY 360/65
CHEMICAL .
UNITED KINGDOM 16 8321 35235 4.2 184 360/65
‘BELGIUM 2 815 858 1.0 ' ‘-
. NETHERLANDS 2 1576 4995 3.2 . ’
FRANCE LU I\ 10510 2,4 _ -

(1) EXCEPT THOSE WHOSE EDP INVESTMENT IS UNKNOWN.

© (2) IN PURCHASE PRICE.,
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7. SALES AND VALUE OF COMPUTERS INSTALLED IN LARGE EUROPEAN MANUFACTURING COMPANIES

, 62,
' : VALUE OF | vawe oF |
' NUMBER OF '|  SALES COMPUTERS | COMPUTERS |« TYPE:OF EXTRA=LARGE COMPUTER
COMPANTES (#)* (1) lynsTaLLeo | PR 1,000 8 - :
’ (2) | SALES
(follow: CHEMICAL ): | |
TaLY 10 2574 233 0.1 1BH 360/65
GERMANY 20 1y395 51806 A5 UNIVAC 1108, |1BH 360/65/67
MECHANICAL’
UNITED KINGDOM 22 9124 15395 5.0 184 360/65
BELG‘UM - - - ) - -
NETHERLANDS 2 316 wa 3.6 -
FRANCE 12 5131 1151 2.0 . .
ITALY 1 3PN 29,804 8,0 1B 360/65 UNIVAC 1108
GERMANY A IR R P LT 33923 2.9 -
AERONAUTICAL
UNITED KINGDOM 4 2614 18244 18.5 1B 360/65
BELGIUM - - - - . -
NETHERLANDS . - - - - ,
FRANCE 3 876 24283 a1 1BM 360/65, COC 6600
ITALY - - - - -
GERMANY M9 8395 - 20,0 -
ELECTRICAL& ELECTRONICY .
UNITED KINGDOM 9 2615 12587 48 -
BELGIUM 1 144 3648 B4 -
_NETHERLANDS 1 13 17933 5.9 184 360/75
FRANCE 9 375 hp22 1.2 . -
ITALY L sn 2856 5.0 -
GERMANY 1 9842 sy 5.6 -
PUBLISHING & PAPER-
MAKING _
UNITED KINGDOM 1 239% 13290 55 -
BELGIUM - - - - -
NETHERLANDS 3 36 . 995 2,5 -
FRANCE 1 | Meas 7,720 - 2 184 360/75
ITALY - - - - -
GERMANY 9 HF37 g624 b3 -

(1) EXCEPT THOSE WHOSE EDP INVESTMENT 1S UNKNOWN,

(2) IN PURCHASE PRICE,
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The quantitive differences by country and by class of
_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,
Eevaluated on the basis of the purchase prlce.

In several 1ndustr1es, partlcularly chemicals, electrlcal
and electronics, mechanical and steel, it will be noted

. that thefe are still many companies with a turnover of less
~ than 500 million dollars and an EDP .investment of less

than 2 million dollars.
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7.2. Comparison with the U.S.

The annual survey of 100 leading U.S. companies (1), permits
comparison between U.S. and European companies wvith a turn-
over of more than 600 million dollars (table VI.8).

By compéring value of computers installed per 1000 dollars

tufnover, the following observations can be made:

- all U.S. industries except aeronautics and electrohics have

a ratio of about 10;

- 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 0il and the mechanical industry the following results were

obtained:

(1) EDP Industry Report, October 9, 1969.
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0il industry : ¥ = 2.2,10% 70:358 (1 = _0.679)
’ (s, = 0.111)
2y =0.137 (r = -0.812)

_ Mechanical industry t Y= 2.3,10
(s, = 0.049)

Where:

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

X: turnover (in millions of Dollars)
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8. Quantitative hypotheses about the eXtra-large EDP

systéhs by 1975 aud 1980.

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
£ound that with an increase in turnover, 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
.©f the impossibility of comparing data concerning big
company heédquarters 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 o0il industry.

(1) See the chart in the annexes.
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_ ‘Precautionary considerations were introduced in evaluating
potenfﬁal users in 1975, in view of the types of 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 part of leading European companies. As
the gap betWeen them and the U.S. companies is smaller,
the American companies can be used as points of reference

for possible further rises in size;

in the mechanical and automotive industries, a high number
of potential users is foreseen; half of 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 of extra-large
computer's because of the qualitative considerations con-

nected with the highly technical content of their work;

in the chemical industry the leading European companies
reveal an operational dynamicswhich is on a level with
their U.S. counterparts. |

Some of the companies examined éven reached the highest le-
vels of 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;
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- the electronic industry is still at a disadvantage in
comﬁgrison with the U.S. espécially 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 relation also to the possibility

of future company concentrations;

— in the publishing and paper-making industry ', 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

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

of the different stages of present applications in the
two industries.



TABLE VI. 9

POTENTIAL USERS FOR EXTRA-LARGE COMPUTERS AND THEIR ESTIMATED VALUE OF EDP INSTALLATIONS

UNTIL 1975 AND UNTIL 1980

1975 - 1980
Estimeted Estimated
INDUSTRY value of value of
Number computers Number computers
installed installed
(M8) (M$)
STEEL 4 70 8 129
olL 3 65 17 268
CHEMICAL 9 141 18 303
MECHAN1CAL 7 & . 16 181
AERONAUTICAL 4 99 8 190 .
ELECTRICAL AND ELECTRONICS 4 93 7 153 .
PUBLISHING AND PAPEP MAKING - - 4 6
TOTAL . 31 553 7 1.230

70,
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FIG: VIi.,9.a. VALUE OF COMPUTE!

RS _INSTALL

76,

Computer Value
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€D _IN _THE MAIN COMPANIES OF THE BRANCH IN THE EEC COUNTRIES, IN U,K, AND IN USA IN 1969
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FIG, Vi.9.e. VALUE OF COMPUTERS INSTALLED IN THE MAIN COMPANIES OF THE BRANCH_IN THE EEC COUNTRIES, IN U.K, AND IN USA IN 1969
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FIG, Vi 9.0, VALUE OF COMPUTERS INSTALLED IN THE MAIN COMPANIES OF THE BRANCH IN THE EEC COUNTRIES, IN U.K, AND IN USA IN 1969 -
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‘RETAIL STORES
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| 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, dependiﬁg on how the firms manage their sales
outlets (chain stores, supermarkets, depértment stores) or
other operations (sale by mail order, through automatic |

vending machines, etc.). -

The common problems of both types of firms are those of
| purchasing and distributing the goods; especially the
purchases are determined by management problems of back—up
supply aggravated in certain cases by the perishablé
-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 émerging from interviews have béen completed by a
systematic review of the literature covering problems arising
from the use of computers in this sector. The applications

and the problems which have been brought up by the interviewed
firms can be consideréd as common also to the firms not

interviewed.
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The distributive netwvork of United Xingdom is among the most
modern and developed in Europe: the large distribution sysfem _
recorded in the first semester of 1967 35% of the whole |
turnover, which means the highest incidence reached éhywhere
in Qurope. In the USA large scale sales accounted for more

than 60% of all retail sales.

The supermarkets and hypermarkets which are the most popular
places for distribution 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

A

Country Supermarkets Hypermarkets
Belgium _ 230 16
France ‘ 1,702 . | 73
Germany 1,852 ' 451
Italy o ;349 -
Netherlands . 203 20
Total EEC 4,336 560

SOURCE: AIGID "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 of increase of the added value in trade during the’
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period from. 1958 to 1976 has produced in the various countries

the following figures:

Countries S Growth Rate
‘Belgium | S ' 51
France 4.6
Germany . | 5.3
United Kingdom C 2.4
Italy - 5.2
Netherlands L 4.8

The ratio between the added value of this sector in the various
countries and the gross national product allows us to determine
thé}incidence of the distributive sector on the economy which,
in 1967, amounted to 1é.3% in Belgium, to 13.7% in Germany,

to 11.1% in France, to 10% in Italy, to 9.7% in United Xingdom.

Taking into consideration employment (in thousands of units)

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

Employees in Trade (in thousands of units)

Countries 1962 - 1967 Growth Rate
Belgium ' o 239 | 1L 4,02
France . - - - .-
Germany - : 2,393 . 2,506 - . 0.93
United Xingdom 2,930 2,857 . 0.50
.Italy o + 685 | 705 0.58

Netherlands 384 472 4.21
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Structure

Economic characteristics

. 4 . T G — o S G- v — —— — . T S G oo )

Retail has undergone a notlceable evolutlon 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 legislationby which the commercial

activities are disciplined in the various countries.

In France, Germany and Holland there is a solid net of bié
distributive firms which accounts for approximately 26% of all
sales within the examined'sector in the Federal Republic of
Germany, for 20, in Hollandﬂzs%, and in France 16%. In Belgium
large distribution systems developed - mostly in the last decade:
the present participation of large distribution in sdles is

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

within the EEC which still preserves genuinely corporative

regulations. In 1967 the percentage of large distribution

systems over. the total of retail sales was 3.65%.

SALES OF PETAIL BUSINFSS AND OF LARGE DISTRIBUTION (N EEC COUNTRIES IN 1967

"SALES OF | SALES OF %

RETAIL “LARGE PAS;'E;S’%EION

BUSINESS ([DISTRIBUNCN] b e reypyT)oN
(In millions (ln milliong OVVER RETAIL
of dollars)|of dollars) SALES

BELGIUM o 5,820 1620 10.7
FRANCE . N 33,720 | 5,410 6.1
© GERMANY - 29,660° | 5,810 2.9
ITaLY | 2800 930 3,65

.NETHERLAND : - o 25,0 (1)

(1) Estinate, SOURCE: AIGID "NOTIZIE PER LA STAMPAY N, 4-1969,
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‘problem of central stock cohtrol.

87.

The present trend of the distributive sector is more and more

oriented towards large scale business enterprises. This will

lead t¢ a higher percentage of employees in this part of the

sector in comparison with the total number of people empidyed

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

decreasing in the more advanced countries.

Information problems

- — - o —— . — — —— — — —_— — v— -

The main informational problem of retail stores involving all
firms, i.e. food supermarkets, chain stores, and mail-order
houses, can be summarized as follows: "in the right place at

the right time".

There are,of course,aspects‘of this problem which become more
or less important depending on the firms concerned. For example,
chaiﬁ storés‘haye to anticipate what a customer is going to

ask for and sénd the product to the outlet before the customer
requests it; this problems is complicated by the perishable
nature of certain food products in supermarkefs, and is
simplified in the case of mail-order sales‘because the customer
posts his order and implicitly a¢cepts 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

.

" Central stock control was mentioned by all interviewees as

the fundamental application 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 "family".

. Further, distribution enterprises, compared to prodﬁction
plants selling from stock, have much greater flexibility
owing to the absence of manufacturing structures. 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 of problems connected with restocking and the
management problems involved in choosing a range of products
(and subsequent adjustments by way of'pricing) are based on
the knowledge of sales attained. The information system nmust
be very efficient as supermarkets, are receiving up to 5
‘supplies weekly each outict,because of.the outlet;s limited
stock, capacity the high number of 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
nunmber 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 INSTALLATIONS IN TRADE IN GERMANY AND THE UK BY S|ZE

i

. - GERMANY
. Value of ' Value of
Numboer % purchase « Number & |purchase %
price . price
A _ (000 §) | oo 8

DESK 117 | 149 918,0 | 2,9 31 9,7 [ 1,95.6| 2,8
sMaLL 72 | 631 ho,245.6 | 59,8 | 261 | 82.4 [60,97,4] 63,5
MEDIUM 14 12,3 10,4304 | 32,4 16 5.1 [14,836,8{ 15,9
LARGE N B 0.9 [1,584.4 | 4,9 8 2,5 |11,520,0] 12,4
EXTRA-LARGE - - - - 1 0.3 | 5,30.0] 3.6
UNCLASSIF IED ' 10 8.8 - -

TOTAL 114 | .100,0 [2,178.0 | 100.0. 317 100,0 |92,656.8| 100,0

(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 number of installations of

5e7%.
France: According to data from the research "Ol Scope"

there were 170 computers in the trade sector in 1$68,
or 6.9% of the total number installed.
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In Germany the trade sector has a large numer of computers

installed, from the view point of value as well as units.

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

of all computérs'installed and is surpassgd only by the
‘banking sector (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 number, while.

accounting for 2.6% -of the total value.

As a consequence, in theAtradé sector the'ﬁnited‘Kingdbm reaches
in thevabplication.of EDP lower levelé than the EEC countries.

A more accurate compérison between the two countries can be

made when ewahxﬂnngthe computer 1nstallat10ns for their

1mportance in the sector w1th1n the economy as a whole,

Germany-disposes of one computer each 8,000.émployees in the
trade 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 of 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 for the present applications less

_ powerful computers should do all rlght.

The surveys results confirm that the computer installations of'A

the interviewed enterprises are mostly small and medium size,

(1) Thls point is valid if one considers manufacturlng 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 of

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

The entire trade sector, including also wvholesale distribution,
uses a total of 2,024 computers, or more than 10% of ali
installations. In the US the supermarkets are,above all
others, making use of computers: in Pact, the supermarkets,
representing only 1% of retail firmchbver 30% of the computers

“in the sector.

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

out of six is using a computer (1).

(1) computers and Automation, 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'intervieweesbare:‘
mainly customer invoicing, supplier invoicing, géneral accounts),:
stoék 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)

. 1s quite normal in the case of mail-order houses. Chain stores

| and supermarkets, on the other hand, rely on the cash desks 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 "typéd“-at the cash-desk. One interviewée
only (D4) is referring to cash-registers wﬁich preparé a
paper tape thét 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 the general
warehouse to supply the sales outlets (this applies particu-
larly to supermarkets)i to control peripheral transactibns, on
the other hand, they use summary information, reéorded at the

cash-desk and specifying only large families of products.

Another application that four interviewees (D1, D2, D4, D5)

already use is stock control.

This application 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 difficulfies of data colléction and communications,

the computer often handles only the central warehouse (and |

the peripheral stocks). Such a situation makes all the

combanies comparable,sinceAévery outlet behaves like a

customer who orders by mail. To close the matter of stock
cbntrol, while it is true that all the interviewees already
have the application-in operation (only D3 is still setting

“up and working in simulation), it is not easy to say now far-
reaching the applications are; if, in other words the quéstibn.
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 éuppliers. Of course, in the two extreme
cases, the contribution forvoperational 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 statistics, collected by all interviewees, are

mainly prepdred for the benefit of purchasing departments.

One interviewee only (D2) is working out a outlets budgetary

control system .
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—— s —

As regards the operational'information'system, the main problen,

being examined by two interviewees (D1, D4) and at the expe-

rimental stage in the case of one (D2), is integrated control

of sales and stocks.

The operational links between sales and stocks are illustrated
in Fig. VII.1: they are particularly applicable to chain stares and
supermarkets. Outlets receive supplies on the basis of two

kind of information sent to the head office:

- information on sales which enters the restocking process
only when "complete" (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 récorded 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 D5 are also working on the operational
integration control-sales., D3 receivés orders from cﬁstometers
in sales offices and sends them by telex to the central officé.
.. The computer arranges for dispatch by preparing the necessary |
information which is printed off line in the warehouse. ?he
stock control applicatiqn'tﬁdt is at the experimental stage

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

Interviewee D5, 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 sdphisticated type'although it is not expected
to become operative before 1975. He intends to convert his
cash registers (ncw on punched paper tape) to terminals '
which whould be conected ‘with the centrejit is presumable
that corfective information, such as requests for new supplies,

)
will still have to be sent to the head office by the outlets.

D2 speaks about the possibility of setting up about 1975

(maybe latef) a link between head office and outlets for
management—type informafibn (peripheral accounting and budgets).
_This‘&ould be achieved with a solar system and tape to tape |
transmission of synthetic information produced at the periphery.
This as opposed to the qperational system which 'would, of
course, remain atomic.

Table VII.1 schows a shérp distinction between widespread
applications which are already all complete and the appll—
cation of the operatlonal system; no 1nterw1ee is very far
along in developing teleprocessing with outlets.

The only operational application vhich 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 éystem is in an advanced stage

of preparation.
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This situation.may be due to the facf that terminals 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 lihe to thé computer, while the customer is waiting to pay

at the cash-desk,has not yet 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"'énd 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 corresponds to "integrated sales and stock

control" for mail-order sales.

With 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
‘systems in this sector. The causes of this could depend on

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

- high investments on terminals, 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

_ qﬁestion)._

One of the problems, the length of the oﬁeration and the high
risk of errors, will probably be overcome by optical readers'
which are already in use in some large chain stores (in the
Unifed Kingdom or USA) for shelf inventories and at the cash
desks. The proBlem of the cost of terminals remains ﬁnsolved,
however. Studies are therefore being carried on to overcome

the two obstacles.

In computer appiications, purchases are extremely important
strategically (deterﬁination of product mixes within homogencous
"families" at the annual planning phase) and tactically

(price rises, changes in assortments by adding new products

to the stqndard mix of the family’or special promofion'sales).

.As we have seen, none of the interviewees spoke of~applications
for integrating purchases in the "sales and stock" information
v'system, which supplies information on sﬁpport sales and
especially on those tactical Qperafions, 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 actioné may be: determmination of
product mixes, permission to purchasing departments to

contract "stock plans" with suppliers, etc.

A possible diagrém to take account of these problems"is shown -
in Fig. VII.2. Here, an on line and possiﬁly'on line,real time
connection is hypothesized between sales outlets and the head
office for the transmission of sales data collected at the
cash desk. Such information can do without requests for
‘restocking, whosg function was to organize restocking at the}
outiet, allowing for various possibilé influences (seasonal
~vphases,‘holidays; eth), 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 mixes Ffor purchaéing,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 deve1opment in
time of the distribution of shelf space among the differeht
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 0.R. sector for the study of

simulation models.

Other news comes from the USA,whéfe a store chain uses an
_information system which influences the distribution of space
on the shelves. The diagram'in Fig.'VII.z, presupposes from
thé viewpoint of the'0perational system a Very marked

attribution of responsibility.

An intermediate 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 restocking requests.

This, nowever, 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 terminals as cash desks,however).

This information, gathered together and analysed at the head
office, would‘serve on the one hand to. constitute a‘“history"
fof.construction of the model, on the other as a source of

more timely information for the purchasing departments. Finaliy
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 applicable to chain

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

order sales,if it is considered that a.certain territorial

area (or a particular customer sector, e.g. divided by
income groups, interarea) can be ideally supposed to represent
a sales outlet with all its seasonal or‘impulsive preferences

and influences on central stock.

ggggarison with the USA

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

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

“automatic data proc0351ng and in part to the different structural

and dlmen51ona1 characterlstlcs of the enterprlses.

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 largechah1<stores seem to'bg
awéiting more profitable developments before committing

themselves to TP.

For some years now the most recurfent application (apart from
. the mbre traditional ones) is the control bf 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 high number of outlets; each zonal
office-warehouse in fact is taking care of 50-100 outlets, a

number equal to the total outlets of European enterprises.

It might be thought that this would lead to changes in the
philosophy of BEuropean 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 outlets do not supply terminals
appropriate for the use of supermarkets. To be satisfactory,
the sales 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 again, the problem of transmitting information is not
" the only one to be solved for substantially improving the

operational system.

In order to be efficient, rapid processing of data relative
to thé‘volume.of inflowing orderé'requires, in a centralised

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

goods 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, control and dispatch

of goods from stock;
- cash registration 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 équipment is being developed to make the
operation faster and safeﬁ and the possibility of a direct

link with the computer is being studied.

Cash registers with optical characters are made such fhat

the optical character replaces the conventional 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 systeh;-fhe sophistication achieved by °
the retail companies suggests that the most important'retail
companies.in the USA are very close to the System hypothetized
in Fig. VII.2 or to the achievement of similar results by

means of sophisticéted budgetary techniques.
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-

6. Expéctations about on hardware and software

On the subject of the central core storage,.most 03 the '
interviewees opted for 512 X or more (Tabie VII.2).‘It should_
be borne in mind that only D5 (he has 512 X + 256.K in his 4
two.present computers) is really reliable; the 6fhers are
familiar only with much smaller core storages. Access times

requested are between 0.3 and 1us.

Almost all interviewees asked for large mass core storages

.together with an atomic system.,

. The only interviewee who also mentioned a solar system waé

..ihterviewee D2, whb distinguishes operating information (with
an atomic system) and management information activity for
outlet (and groups of outlets).budgets for setting up over
the iOnger term with a solar system (computers per groups of

‘ouflets). 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 basic software and impro§ements in compilers
and complained about poor manufacturer service generally. The
problems connected'with transﬁissioh sbftware have not yet

come to light,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 themsélves. In his
turn,interviewee D2 (also experimenting the operating system)

speaks of'peripheral units and their high cost.
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7. The Big Coﬁpénigﬁ

The main users of computers in the retail sector are firms

of substantial size, with sales 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
cbmputers, in France 4, in,Italy 1, and in the United |

Kingdom 1.

Number and value of large and extra-large computers

installed in big retail companies (1)

Country Number of computers Value of computers(s)
: |  Large Extra-large Large Extra-large
(0008) (0008)
BELGIUM - - - -
FRANCE 2 - 6,33 -
GERMANY 3 - 6,048 - -
U.K. 1 - _ 1,584 -
ITALY | 1 - - 1,584 -
NETHERLANDS | - - .

(1) Purchase price
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.,



109.

‘a German and an Italian firm respectively, vhile there is no

firm in the United Xingdom and Belgium which reaches 1.

The highest'investment in computers per employee has been
obtained by a French firm with $96.28 US §, followed by an
Italian firm with 719.81, by an English firm with 275.74 and
a German one with 238.50 US §.. |

Amohg 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 lowest values listed in the precedihg 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.



110,

8. Quantitative hypbtheses about théveitra?large EDP systems
by 1975 and 1980.

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

reaching dévelopment from the information system 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 sumnarize these applications, which are giving the

impetus to a jwap in 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 several advanced applications reach values of
0.8 — 1.2 of the hardware investment/turhover ratio and it
‘can be reagonabbrpresumed 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 intervie&s

and using the general - forecasting procedure (2), the following

conclusion has been reached:

(1) value of computers installed in pufchase‘price.

(2) see Annexes.

A
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1975 4 users with hardware investments more than $ 5,000,000,

1980 8 users with hardware investments more than $ 5,000,000.

These forecasts refer to potential users in Common Market.
countries and not to those in the United Kingdoim; owing'to

" the considerable decentralization of British'retaii‘doncerns
which are in most cases holding companiés cbntrolling

numerous specialised éompanies.

The jump in quality mentioned with respect to users in Common
Market countries would thus require in the UK an indispensable
reorganization involving the centralized control of

administration, purchases and .stocks.

If such an event can be taken reasonably for granted, hardware
expenses would also increase in fhe UK up to valués comparable
with those of European companies,and it would thus be

possible to foresee the installation of three éxtfa—lafge

~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. |
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CHAPTER VIII

BANKS AND INSURANCE COMPANIES
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1. Introduction

‘This chaptef 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 aré dealt 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 information.

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 ali be noted that public and privéte organ-
izations co-exist in both the banking and the insurance sec-
tors of all the countries involved)for instanée, 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, [stituti 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 fhe insurance sector is
assured by the presence of the INA group.

In all the countries included in the survey, there are
different éategories 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 theiexception of Germany,and
which tends towards disappearance in France, the British fi-
nancial market reveals agreat complexity with its clearing
houses, its merchant banks, its discount houses, its building

" societies, etc.
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Institutional differentiations, however, are no obstacle to

' treating'fhe banking and insurance sectors together as one.
from the poiht'of view of the use of large electronic data
'prdcessing systems which make it possible for public or prigf
ate banks 1in the different categories to face-their common
problems. | ‘

More important yet, as far 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
in the Netherlands of the AMRO (Amsterdam Rotterdam Bank) and
the Allgemene Bank Nederland; in Belgium to the creation of
the Société Générale de Banque (Société Belge de Banque e Ban
que d'Anvers), in France.to the creation of the Banque Natio=
nal de Paris (BNCI and CNEP), and inlEhgland'to the creation
of fhe National Westminster. There is good reason to believe
thatvthe 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 satisfactory’level of efficiency and produc
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 techniéal
facilities available from the electronic;compﬁter industry.

In Common Market countries and in the United Kingdom, the bank
in@ and insurance sector takes bn an importance - in compar- -
ison. with the whole of the ecbnomy -~ 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
‘increasevin the percentage of thé added value of the sector
in relation to the national product, as can be seen in the fol

lowing table:

The added value in the banking and insurance sectors

Country | Growth rate =~ Percentage on GNP:-
i 19581967 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 34 2.6 2.7
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The banking and insurance sector has a growing importance in
4the 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 fhe
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-
vitigstnrmeans of increases registered by the total banking

deposits.,

(1) Increases in total deposits from 1958 to 1968 by the prin
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 of national 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 Processing Equipment
3.1. In European éougtries
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 pe
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:
RATE OF GROWTH
1962 1966 1962-1366
Centres Computers Centres Computers Centres Computers
BANKS 86 136 339 580 + 2941 + 3264
INSURANCE COMPANIES 29 13 281 445 +183.8 |4+ 239.6
TOTAL 185 267 620 1,025 + 235, +283,8

Both sectors therefore registered a significant development
in automation during that peripdwwith an increase in the num
ber of installations equal to 326.4% for the banks and 239.6%
-for the insurance companies.,

Unfortunately, the information qﬁoted has only an approximate
value; because the number of computers installed is not
indicafive of the rate of development of installations of

large computers.

(1) De Brujn,Computers in Europe in 1966.
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It woﬁld be more suitable to refer to information disaggregated
by prlce-—class of computers installed, but this data is unfor-
tunately available in a dynamic perspective only for the

United kingdom and, in static form, only fur Germany; thip data

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

sectors considered in relation~not only to the total number
of installations,but 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 répresent in-
1967 a significant portion of the total installations, both

in number and value, as can be seen from the ’I’ollowing table.

COMPUTERS INSTALLED INBANKING & INSURANCE IN GERMANY IN 1967

ABSOLUTE VALUES | PERCENTAGE OF TOTAL
BANKS INSURANCE |  TOTAL BANKS INSURANCE |  TOTAL
NUMBER

DESK 39 5 44 . 105 1.3 1.8
SMALL ' 438 204 642 - 146 | 6.8 21,4
MEDILM 39 29 . 68 1.3 8.4 19.7
LARGE 3 5 8 3.4 5.7 9.1
EXTRA LARGE . - - - - - -

TOTAL 519 243 762 13.6 6.3 19,9

VALUE (purchase price in 000 $:)

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
MED IUM 32,956.8 |- 25,171,2| 5B,128.0 1.4 8.7 20.1
LARGE 4,3200 |  7,632,0| 11,952,0 2,9 5.1 . 8.0
JEXTRA LARGE - - - - - -
TOTAL '158,602.8 92,038.8 | 250,641.6 12,3 7.4 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 comput
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 10% 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 Kingdom,whereas there was no computer

- of this size in any of the German banks or insurance companies.
England even had 15 'large computers)while Germany had only 8,
England's computer equipment is therefore characterized by

a number of large and extra-large computers which is above-

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

ny .
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PERCENTAGE -COMPOSITION OF TOTAL COMPUTER EQUIPMENT IN BANKING AND INSURANCE [N THE UNITED KINGDOM
AND GERMANY CLASSIFIED ACCORDING TO SIZE (1967)

UNITED KINGDOM GERMANY
BANKS INSURANCE BANKS INSURANCE

NO. VALUE NO, VALUE NO. VALUE NO, VALUE
DESK 13.6 1.4 | 15.1 2.6 2.1 27,2 051 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 - - - I
TOTAL 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 (exclu

sive of desk computers)(1).

(1) Source: BIPE.
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3.2, In the United States

s e e TS ey 0 e St S S (e S SO S S S o S O

In the U.S. there are three distinct classes of 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 b%nks in the
United States, and over 15,000 branches, for a total of
nearly 30,000 commercial banking offices. Commercial banks
vary dreatly in size; however, the vast majority of them
are small; an estimated 12,000 banks have deposits of less
than $25 million and'approximately 325 commercial banks
have'deposits of over $100 million.

Banks must operate according to the laws of the state in
which they are located, and this significahtly affects the
number of branches a bank may have. '
According to the latest survey.whichvwés conduéted by the
reviev "Computers and Automation" (1), installations

in the financial sectoér represented 15.33% of the

total number of computers installed in the United States.
by the end of 1968. According to American Bankers'Associaf-
ion surveys, the following was the situation (2) of the
14,000 banks in the U.S. in the years 1963 and 1966 respec- -

fively:

(1) computers and Automation, September 1969.

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



Growth of automation in banking

Banks
Banks
Banks

Banks

Total

with computers installed

using off-premise computer services
with plans for automation

without plans for automation

485
585
1,265
11,665

14,000

1240‘» '4}'

. 943
2,055
1,358
9,638

13,994

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

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

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

premise service.

Bank spending,naturally, tends to be proportional to the

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

is rapidly 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 millions of dollars)

$ 50

$ 10 $ 100 $ 500
UNDER to to to eand :
: A
‘ MONTHLY C 0STS $410 $ 49 $ 99 $ 499 over ToTAL
Under $ 5,000 e7% 54% - 14% (3] 1% 35%
$ 5,000-3 9,999 9 38 68" 23 1 34
$ 10,000-3 14,999 4 3 13 24 1 10 ~
$ 15,0008 24,999 1 3 30 13 9
$.25,000-8 49,997 L 1 14 33 7
" | 8 50,000-8 99,999 1 1 3 38 4
$ 100,000 and 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

similar dimensions, as can be seen from the following
table:

PERCENTUAL DISTSIBUTION OF BANKS WITH DEPOSITS OF OVER 8 500 MILLICN ACCOI'DING
. T0 SIZE OF -EDP .COSTS

MONTHLY COSTS (8) | US UK F 8 N | o
< 25,000 16 64 40 - 44 - 35
25 = 50,000 33 16 50 75 u | 30
> 50,000 51 2 10 5 | c22 60 35

It should be noted that in the U.S. some of the banks,
especially those with deposits of less than $500 million,
resort to joint ventures to obtain the EDP éervices needed
at a cost of less than $10,000. monthly which rcpresents “
the minimuh,beyond‘which a bank finds it more'convenient

to operate its own computer.
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4. The most widespfead 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:

COMPANY OF OFGANIZATION

OPEFATING ACTIVITY

PURPOSE

BANK AND POST OFFICES

current accounts

postal Giro

Consumer ccntrol and timel
service :

Interbank accounting

SAVINGS BANKS

deposits

Maximum use possible

INSURANCE

life insurance policies

other insurance policies

Customer control and control

of over-all end partial risks

.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 line),that is to say with the peripheral unit (thé branch

office ‘and agencies) connected "on line" directly with the

central computer. Besides, thereis a tendency toward processing

OLRT (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 thé 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 tahle)bﬁt 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 verious sub-sectors. Banks are generally
ahéad 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 to 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 haye a8 great number of branches.

(1) Barclays, Midland, Lloyds, National-Westminster,
Netional and Commercial Bank of Scotland.
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In the United States, instead, there are many small_ér
very'émall banks which cannot, by law, have any branéhes.
In theUnitédStateSthese applications are in explosive
expansion. Although there are no experiments regarding
the management information systen, it can be éaid that

the system concerns :

a. all the information and the parameters necessary:
- in peripheral divisions to implement the local
operations being limited by laws and by the rules

fixed by the central office ;

- in the central office to control the branches in
carrying out their operations and to consolidate
. a3ll the divisional balance-sheets in the over-all

balance-sheet of the company.

b. The more the maenagement information system succeeds in

_modifying the limits placed on the branch offices in |
order to follow the day-to-day market phenomena, the

. more effective it will be iﬁ the short. term. The mére
it manages to succéed , by the analeis-of the.consqlidatéd
| balancefsheet, in determining the evolutionary trends
both of“the new services (which little by little will be
demahded_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”thatA



129.

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 therefore require less

efforts of coordination from the central offices.,



4.2, Applications by firms interviewed.

The synthesis of applications made by the firms interviewed
is divided into two groups, one comprising insurance

and the other including banks and postal current
accounts, which are importaht 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
teleprocessing, but apparently nohe of them has anything
operating yet, although there may be something in an
experimental stage. This as regards the aspect of the
operations informatioh system (remote access from terminals
to the central core storage).

A British insurance company (B3), for examplé, 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 one (whiéh however is
already installing two terminals), 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 begun teleprocessing and therefore an
"operations information system", with one example of a
company which had already installed 120 terminals. These
characteristics makerﬁghlyreliabie some of the
forecasts made by those intérviewed on the basis of their

previous experience in the field of operational information



137,

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
wvas 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",
wvhile instead those which produce operational information
are mainly "being studied" or "being ekperimented"} and
those which produce information for the management system

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

2, Batch processing applications are completed or are
"being experimented" for the operational _sy§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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vAPPLICATlONS IMPLEMENTED ,BEING EXPERIMENTED,BEING STUDIED BY COMPANTES INTERVIEWED,
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3. An interesting applicaetion 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 appliéations indicated as part of the management
system being set up ("agency profit budget", MIS and
"branch-office accounting") are all connected 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 dgreatly 1nf1uenced by batch processing appllcatlons
since. all the appllcatlons c1ted have already been
"completed": any possible increase in this type of

processing will be brought about by other new kinds of
application or by'coﬁbinations between different applications
ﬁhich have already been "completed". |
The most important 1nf1uence, at least in the near. future

(3 to 5 yearq) should come from the development and
widespread use of operational 1nformat10n systems.

The contribution that will be.made by management information
systems is uncertain, and in any case it is unlikely that

they will develop‘ih the near future (beyond five years).
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4,3, Projects on the basis of the interviews.

Interviewee Bl included specific questions on future
applicatiéns 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 content, except for the
épplications already mentioned as being under studyrbut
which should run their cource 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 B13,
is any indication about the requirements for exchange of
informetion among different companies in the sector;
these exchanges, as we shall see later, should be the
leading oﬁerationél dévelopment of the systems in the
future (besides those developments already being studied

~at company level). ' _

Also lacking are ihdica%ions'on the management inforﬂation
system, except for one bank (B4) wich spoke of Ffinancial

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

interviewed who mention in very general terms MIS.
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Future applications of EDP systems

Hypotheses of development

o s oo s s -

We have already stated thét the homogenéous 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
éxchanged 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 aré related to

the principal themes mainly involve the information process

'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 beihg extended on a large scale
throughout the company. »

The physical structure of the companies or organizafions 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 even/if some of the com

panies interviewed have several central offices, because of

the recent merging of several companies. For example, in the
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Unitea Kingdom, 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 strﬁcture, with
peripheral terminals and a large central processor unit

- the situation can be prejudicial'Uathenmnagementinformation'
system which might instead have a solar philpsophy.'Ih.fact,'
more than one of the persons intérviewed, both among the |
banks and the insurance companies, spoke of the preseht'
situation (several 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, Marséilles and Toulouse. In its district offices
the interviewee B11 foresees installation of IBM 360/20 which
could constitute points of crystallizatioq,if the éentral
bank's control should, as it could, bécome vaster, all-
pervasive and coordinating. | |

In any case, since. the setting up of the management
information system, when it takes place, will require more"
informatign on periphery for the centre, this in itself might
be one of the deciding factofs in the choice between atomic
and solar system. In fact, if the autonomy granted the
agencies 1is sﬁall, the philosophy would still be atomic. If
instead the autonomy granted is 1arge,the system could
become "solar" with peripherel 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 can be concluded that possible interventions should be
studied to further the adoption of the atomic system; for
exémple, a study might be made of specialized software (ae
was 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
511 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 fhe possibility of
local links. on a8 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 but 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 cornected
‘with the giant computer which is at the centre of the local
network. '~ - The system is-again based on thecneed -
already stated "to decrease the negative flow of money
£hrough 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 acéounts; in Germany there is the
"Landesbank" with its "Girozentrale"; in England the
Interbank Bureau with interbank 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 basig)since

banks already represent a network which gathers together
much of the movements of money ffom the various sources

(hot only consumers)but insurance companies, department .
stores, etce)s

There is another hypothesis: tﬁe'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 thenefione,

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

in control Ofvbanks. 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

+ needs of certain peripherals are high.

- Local network whose philosophy is clearly outlined)

-.-especially in the case of the pure system SAVE in the
UQSO

- National network whose philosophy should be with a high
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