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Introduction

In this study the term "Public Administration" has been

used to indicate:

- ministries of the central government,
- state governments in countries with Ffederal
structures, | | ,
- local authorities, either elected or nominated from.above,
-.government agencies managing the many different types
of public initiatives (social securities, city planning,

etCQ)o

Excluded are firms and organizations, fully or partly state
owned, which give evidence of the increasing responsibilities
goVernment organizations are assuming ip the field of
production and which are analyzed separately in their
respective field of economic activity.

Decisive for the choice was the consideration that since
Public Administration has assumed the role of entreprenew,
its behaviour must be subject to the same rules which apply
to private firms and which are obviously different from
those reduired for the management of public affairs.,

Despite this limitation, it is very difficult to make a
uniform analysis of current applications and future EDP
developments in Public Administrations of the EEC countries
and the UK. _
‘The difficulties arise mainly from the difference in functions
wvhich government performs in the different countries: these
‘reflect not only the different social and economic devg;bp—
ment levels, but also the different historical-politicai

-developments.,
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At present, great differences can be noticed in ‘the tasks
performed by Public Administrations in the examined countries,
and these could become even greater in the future. Ih fact,
they reflect collective choices based on values and contin-
gent situations which are not necessarily homogepeous. It
has therefore been considered useful to examine only those
EDP applications which are increasingly important in the
Public Administratione of the countries under examination.
 Effective performance of these tasks will require EDP

solutions employing extra-large data processing systems.,

The choice is obviously not exhaustive} it reflects the
often fragmentary indications which have emerged from the
direct survey and excludes applications peculiar to some

of the countries examined,as well as the less innovating
ones, which can, however, be realized, but do not imply
necessarily the employment of high performance computers.
It must also be added that appllcatlons 1n Yy
organizations have not been included:- for obvious reasons
it is difficult to obtain 1n£ormatlon -about thzs type ofl‘r
" application. ' o < ‘
Since the hypothlzed EDP issues are often closely related
to the institutional features of the countries examined,

it has been considered useful to indicate briefly the
institutions able to perform the indicated functions.

The current and future considerations are, at any rate,
based on the hypothesis of a substantial stability of the
current inst1tut10na1 characteristics. With the exceptzon
of cases, such as Italy, where deep institutional reforms
have already been launched, this more cautious proceeding
has been preferred to the formulation of fictional political



.hypotheses. : -

In particular, the hypothesis of Europe's political unifi-
catioﬁ in the seventies has not been considered which,

of course, would change greatly the observations of this
survey.,

To the limitations alfeady mentioned there must be added
those which derive from the modest resources available to
this sﬁrvey and which have influenced particularly
strongly the representativity in: the direct survey conduct~
ed in:the EDP centres of Public Administrations of the
countries considered.

In total, 22 interviews were conducted in this sector, and

they. can be broken down per country as follows:

Belgium 4 -
France 2
Germany 3
Italy 8
Holland 4
1

United kingdom

1
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More information about EDP applications in Public
Administrations of certain countries have determined the
choice of applications examiried.

In order to integrate the scarce information made available
by the interviews, especially about the newver applications,
we have made abundant use of the available bibliographical
documentation which is,]however, also not very exhaustive,
because of the delay of computer diffusion in Public
Adiministration. .

Finally, there are difficulties in formulating forecasts

on Public Administration behaviour toward EDP during the
next decade: also in this respect its choices will obvious-
ly be guided by the objectives, problems, difficulties and
knovledge of the different countries during the period under
consideration.,

Also if long term objectives were firmly formulated, the
behaviour of a state's bureaucratic structure would be
another factor in the already existing unéertainty of the
forecasts. This behaviour can accelerate or delay interven-
tions, or can even be such an obstacle as to qpange substantial
ly the prospects for.develbpment.

It is therefore advisable to exclude quantitative formulations
of forecasts and indicate the gradual development of the
various information subsystems only in rational terms, on
the assumption of a global approach to EDP by the Public

Administration,
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-

Such a total approach is warranted by the most recent
techniques of government management and is the only one
which gives Public Administrations the possibility to
- recuperate the time lost in the sixties in this respect.
For each of the subsystems the stages of realization,
vhich differ from one subsystem to another, have then be
pointed out as well-as the technical times necessary. |

{



6. -

2. Structure (1)

L J

‘Among the structural features of the countries under
examination those most likely to infiuence to a great
exteht a government's behaviour towards EDP are} above
all, the uwnitary or federal structure of the State. In
this respect the Federal Republic of Germany finds it-
self in a peculiar position within the framework of the
countries considered, being the only country with an es- i
sentially federal structure, in which the "Linder" (2)
possess sovereignty and hence a wide range of"jurisdictioq,
while the jurisdiction of the federal state is constitution-

. ally limited, even if it tends to increase,progressively.‘
Also the United Kingdom shows some peculiarities in this

respect, because it joins with Great Britain the Isle of
Man, the Channel Islands and Northern Ireiand, each with
a large degree of self-government with the exception of
a few cbmpetences. '
In all the other countries considered, an increasingly lar-
ger part of public functions are taken over by the central
government,‘fhé only one able to assure uniform management
of pubiic services;at any rate, they are always performed
under the control of the central government.

(1) Luxermburg has not been examined separately because
its small size places it below the minimum threshold
necessary for the use of extra-large proce331ng systems.,

(2) schleswig-Holstein, Hamburg, Niedersachsen, Bremen,_
Nordrhein-Viestfalen, Hessen, Rheinland-Pfalz, Baden—,
Wirttemberg, Bayern, Saarland, West Berlin,
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C

‘The decline of local administrations seems to be due to
obsolete territorial structures and to dimensions unable to cope -
with. local problems which today mean basically the needs

and problems of'large metropolitan complexes. It is there-
fore possible that within the next ten'yéars important

. reforms will take pilace in the European countries, such

as the regional reform already launched in Italy or the
creation of the Greater London Council in the United King-
dom and of the District of the Region of Paris in France.
These new institutions will probably set up the EDP _
applications hypothesized in this research at local govern-
ment level. ‘

Another very important aspect of the organization of these
countrles for the application of EDP in Public Admlnlstratlon
is the existence or not of a national economic plannlng
policy. Onlt through the organs of economic planning does

it seem possible to rationalize in all fields the Public
Administration's choices which reflect, on the one hand,

the information coming from private decisional centres and,

on the other hand, affect the behaviour of the latter.
Economlc plannlng policies, even if of different character
~and pOSSlbllltleS of influencing economlc patterns, are

being carried out now in the majority of the countries

examined.

In particular: in Holland through. the Centraal Planbureau,

in France through the Commissariat Général du Plan, in

Italy through the Ministero per il Bilancio e la Programma=- -
zione Economica (and in particular the general Secretariat -
of Planning) and in the United Kingddm the Ministry for
Economic Affairs and the National.Economic Development

Council.,
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It is more difficult to recognize an economic ﬁlanning
policy’in Germany (where there esists a budget policy

put into a medium term planning scheme) and in Belgium.
Given the present differences among the various countries,
even with existing planning policies, EDP applications

. have been examined only in the context of planning activi-
ties by the Public Administration, i.e. programmed plann-
ing of revenues'and government expenditures‘(?PBS).

The increase in:the tasks . governments have to perform
today is directly proportional to the increase in governé
ment revenues and éxpenditures in all the countries invqlv-
ed in this survey. -

This is illustrated in thelfollowing table which comprises
all administrations (central government, local government,
social secutiry) of the EEC countries in 1968. Revenues
and exPen¢itures accounted in 1968 for a coﬁsiderable
share of the GNP,

.

Percent of total government

Country " revenues on GNP
o _ , —%
Belgium ' | " 33
France . R . 37
Germany : ' ' 36
Italy - _ : 53
Holland a -
.ﬁnifed Kingdom - f 39

United States ' : 31



Depending on the country, government expenditﬁres are a

more or less important factor in the general economic
~policy,exerting their influence on both economiq recession
and development,

Thus, planning of government expenditures bedomés'the nucleus
of any economic planning. | ' |
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3. pata processing equipment

,

3¢+1. In European Countries

Even more difficult than: in the other sectors of the )

~ economy is it to obtain uniform information in the countries .
examined about computer equipment in Public Administration.
Besides the factors already observed the different extension
-of this sector is making comparison more difficult, Depend-
ing on the structural features of the countries and on
sources of information differing even within the same

" country, this sector can comprise or not the defense equip-
ment (considered in almost all countries a military secret,
with the exception of the United Xingdom), university
centres (at least in those countries where universities

. are public), public research centres, government-controlled
organizations, nationalized firms, etc. |
The data examined here must be interpreted‘very cautiously
as they come from govefnment statistics as well as from
direct survey. '
Introduction of computers into gbvefnment has taken place
in Burope with a certain delay as compared to other sectors
of activity and with a considerable delay when compared to
the US government.

In that country the major part of the installations is employ=
ed 'in atomic enérgy, defense ahd space research, fields to
which European countries dedicate much lesé funds.

An attempt made by OCDE (1) to .compare (for 1966) the
percentage of all the Public Administrations on the computer -

market shows the following results:

(1) OCDE - "Ecarts technologiques entre pays membres,
Calculateurs électroniques", Paris 1968.
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Percentage of government installations of the total

s

Country

United States
United'Kingdom
France
Germany

Italy

Japan

Number

9
20
| n.d.
.10
n.d.

n.d.

Value

14.
n.d.
20
n.d.
23
15

The US government's presence on the computer market is

not so strong, even if its installations are very important.

To a certain extent in thé EEC countries and the United

Kingdom it is possible to distinguish equipment in central

and local governments during'one year. This was done by WeKe

De Bruijn (1) for 1966 and the results are the following:

CENTRAL GOVERNMENT LOCAL  GOVERNMENT
COUNTRY . Number of . | % of the |Number of . %-of the
: computers | total nymb:r computers. [total of nunber|
BENELUX © 5.9 M 5.0 :
FRANCE ' 58 5.6 68 6.6
GERMANY ’ s 3.5 176 12,0
Iy s2 8.7 55 9,2
TOTAL EEC 201 5.3 333 8.8
| wimeo kincom: 103 5.9 234 13,1

(1) W.X. De Bruijn, Computers in Europe in 1966,
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It is difficult to make a similar, but more up to date
comparison using.dhta collected during this survey.
Because of the considerable disparity of the sources, we
have attempted to give the percentages of government's
computer equipment (ip number) as compared to the total

number of installations incthe country (1):

Computers installed in
Country . Public Administrations
(% on total)

France (1968) . 17.1

Germany (1967 | ' 5.0

Italy (1968) _ 17.0 .
Holland (1967) 19.6

United Xingdom (1968) © 20.2

:According to more recent information (2) the English
government accounts directly for 12% of the English
market's EDP expenditures, and ihdirectly, di.e. through
nationalized firms, education, medicine and science,

for another 25%. . |

The Italian government accounts for 17% of the market and,
if also transportation, communications and other public
_services are included, for 25%. |

(1) The sources are: for ﬁrance; BIPE; for Germany, Institut :
. fur angewandte Reaktorphysik;forItaly, ISTAT; £or Holland
W.K. De Bruijn; for' the United Kingdom, Computer Survey.

(2) I.ENSOR - "ICL and the case for computer collaboration®
. The Financial Times, April 27, 1970.
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“In Ffance government; including nationalized forms, accoﬁnts
for about half of all computer purchases and for more than'.
65% of the extra-large computer market.

In Germany, the diffusion of computers is greater in
business, but government accounts still for 11% of the market.
This change is probably due to the fact.that only recently
the governments of European countries have decided to support
national computer industries by buying preferably from o
national manufacturers. The country in which this policy

is used most is the United Xingdom, but also in Germany

and France the effects of this policy are beginning to be
felt, ‘

Also concerning the use of extra-large computers in govern-
ment, detailed data are available only for the United King-
dom.‘)uring the period 1962-1968 the total'computér equip-
ment in the subsectors of the Englzsh Public Admmnlstratlon
has undergone the followzng changes.

S RATE
: 1962 Cotess o | ANNGRL 063
\ > -
' T VALLE | . VALLE VALUE
WMBER | NUMBER NMBER |
N (billiens] ~ wittiens] anmﬂ
ARMED SERVICE 1 104 210 | 80 | 635 33.8
GOVERNMENT DEPARTMENTS 2 15 .| 123 10.2 | 30.4 | 389
LOCAL GOVERNMENT 2 1.0 219|154 47.8 $702
PUBLIC BODIES 5 0.3 91 | 9.6 62:2 82:7
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Thus, in 1962 Publiq\Administration accounted'for 18.6%

of the-total number of computers. Its relative ihportance
reached 20.2% of this total in 1968. In general, government
is an important user of large and exfra—large computers.
Germany and the United Kingdom, where it is possible to
know the distribution per sizes of computers installed in

government, present the following situation:

Percentage of the number of computers installed in

government of the total, by size class (1967)

United Kingdom Germanx‘
Desk 21,0 26,7
Small 8.4
Medium | 13.4 15.3
Large .. 24,2 28.0
Extra-large ' 9.8 . 35.7
Total , - 120.2 1.4

-~

Through sur&ey of large users it was possible to notice that
the number of extra-large computers installed in government

(including universities and service bureaus) is the follow-

ing:
France 40
Germany 6
Italy 13 . o -~

Benelux -
United Xingdom 20



164

Data about the principal uses for which computers are employed

in the Public Administration are available only for Italy (1).

The machine/hours avaiiabiiity of Public Administration com-

puters is distributed in percentage as fdllpws:

Accounting and Administration
Scientific uses . o
Statistical uses

Other

- 37.7%

24.6%
9.8%
27 .9%

(1) ISTAT = "Gli elaboratori elettronici in Italia

al Marzo 1968",
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342¢ In the .Unites States

»

,Periodically the computeﬁ installations in the US FederaI
government are surveyed by the.Federal Inventory of Data
Processing Equipment in theiFederalIGovernment,'and their
" development between 1951 and 1969 can be summafizéd as |

follows:
Year . Number of computers installed
1951 L : 3
1954 ‘ - ' . 10
1956 S %
1958 C ' . 250
1960 . g L 531
1962 : o 1,030
1964 Lo 1,862
1968 A ' 4,232 '

1969 (June 30) K 4,620

All the installations in ihe Federal Government accounted
only for 7.7% of the total numbeY of. installations in the
country (in number). '
The total EDP expenditure, 1nc1ud1ng cost 6f hardware, g
software and personnel, amounted to 1,900 mllllon dollars
~or 7.6% of the Federal budget. '
In 1969, there were 215 models installed by 33 different
manufacturers, thus causing considerable problems of -
‘compatibility among the computers installed in the varlous
government agencies amicalllng for their standardlzatlon (1)e

b

(1) F.J.Cunnigham - The needs for ADP standards in the
federal community, Datamation, February 1969. -
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' The installations existing at the middle of 1968 were .,

distributed among the various manufacturers with saies
. At

- (by number) as indicated below:

~ Manufacturer  Percentage of ' Percentage of
- federal installations national total

Burroughs
CDC

DEC

GE
Honeywell
1BM '
NCR

RCA

SDS
Univac .
Other (23)
Special

Total

o
L]

)
DASADULOUV=SUVTLOD
L g
L J ] ®
OO O ®wW ®= W=

O OWANVHPEIODO

N
e o
o o

1

-
o
o
[ ]
-
o
o
o

over 2/3 of the federal government computers are installed.
in the Department of Defense for civilian purposes, where-
as the total number of computers used by this Department is |
far greater. . |

Among other important applzcatlons those of the Census '
Bureau can,be pointed out, those for payment and reconcilia-
tion of goveinment ehecks, those of the Social‘Security
Admlnlstration, the ClVil Aeronautlcs ‘Board, the Internal
Revenue Service and the Post Office Department.

When considering all government 1nsta11at10ns, comprlslng

in addition.to the Federal Government also State, Courty
and.City administrations, the percentage of government .
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installations rises to 9.84% of theftotal in 1969 (1).
Although expenditures of state and local Administrations
have together reached almost those of the Federal Govern-
ment, diffusion of computers in these institutions is '
smaller., This is due to the different sizes of the Federal
Government applicétions as compared to those of the local
governments and to an overlapping of jurisdictions among

| local government agencies which prevent organic solutions
of the problems. Thus computers.are mainly used for the
mechanization of basic record functions, and only applica-
tions for crime control are rather;sophisticated.

‘The increase in the number of local government units (over
80,000 countries, municipalities, townships, social
districts, school districts) creates considerable problems
of coordlnatlon (2). _
Despite considerable aid by the federal government to local
governments through the vertical programs (which 1ink to-
gether central, state and local governments for epecific

- functions) coordination is not yet very effective. |

-~

(1) "Computer in use, analyzed by standards" Computers
and Automation, 1969. .

(2) D.G: Price "Automation in State and Local Government"
Datamation, March 1969, S
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4, Total Information System

]

4.1, Hypotheses of development

The ekpansien in the tasks governmenfs perform today is
reflected in the increasing size of the national budgets.
AThese modifications in the State functions inevitably causei
the criteria of choice and budget.managemeﬁt to become more
complex and warrant the introduction of new decisional |
techniques which require the use of extra-large computers.
Management of public affairs, in the light of a. "plannlng
policy", requlres continuous adaptatlon of government -
actions to'reallty.whlch w;ll not be possible without a _
mass of information made available at the moment in wvhich -
it is necessary to revise or control a previous choice. -
This new policy and the greater complexity of the phenpmena
call not only for new technical requifements and new A'
instruments, but presuppose »an iﬂcreasing“state interfer=-

~ ence in the economic and social componehts aetive in the
country. , _ | .

Once a political-economic-social balance has been reached
these.intersectorial exchanges will be nothing else but
exchanges of ‘information whieh will be reaiized through
complex systems of tele-processing using extra-laréejcompu-'
ters installed with those authorities in charge of mangge-
ment, planning and control of the State,'

Exchange of this information will furnish the controlling
authorities with the guiding. elements for an evaluation
of the choices made, and w111 have to ‘take: place at such
a speed as to allow adaptatlon of government control
activities to theAchanglng external requirements. .
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All the interreiations between the Public Adhinis%ration
and the public and private economic organization and the
soc1a1 reallty of the country can simply be defined as

the "total 1n£ormat10n system" of the nation as illustrated
in £ig.XI.1. Within such a system the moving force of the
decisional authority becomes'evident which; vith the colla-
boration of the institutes for economic planning, has been‘
charged by the executive branch with transferring into |
tactical terms the strategic p011c1es 1n ‘the economic and
social field of the government (flg. XIe1 bls)

This authority will have to- perform the following functions:

- outllne tactical obJectlves of the program

- identify alternative measures for reaching these obJectlves o

- judge and compare in terms of cost and effectiveness

the alternatives emerging from the research

The various techniques wvhich the decisional authority .uses
‘ffrom the EDP point of view, requlre adaptation of recently
introduced methodologles, ‘such as the Planning Programmxng
Budgeting System (PPBS) being used in the Us since flscal
year 1966-1967. '
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4.2. Prerequisites for the total information system

~fhe:tota1 information system is obviously a long range:
object for the rationalization of government structures
and the management of the.State. - _
Its setting up is primarily a question of £a01ng profound
decentralization, not only in the sense of loc¢al instrument-
al autonomy, but also of decentralization of decisions.
The availability for'loeal institutions of all necessary
elements for a decision must not mean placing in the perl-'
phery all archives and flles wvhich, of course ,wvould be
duplicated in the central office. The periphery must begin
surveys and the collection of information, there where
they arise, but must not neeessarily retain these data.
Instead, continual and quick connections have to be insured
with a11 the information in central archlves which are
necessary to make decisions. :
Along with a serious decentralization erises the problem
of training technicians in order to organize the integrat- .
ed system.. - o : ~ D
Analysis and organization of thevproblems; especially'thOSe:
of the public Administration which contain complex legal
aspects, 'reduire years for the development in detail of
all the interrelations which the total information system
can organize.. | | -
Interviews conducted by us confirm that the first prob;ems
government has to face are basically of organizational nature
and some can be solved only with the a1d of strictly tébhnic—

al means. These problems concern:

v —— ———— —————— S £ e ik e ezt e s s P
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organization of data, coding,

1) input data
, punching of large masses of

information;

different sources of.information

2) teletransmission
distributed uniformly over all the

national territory;

3) specialists lack of specialists and necessity

to convert and retrain governmeht

personnel.,
Concerning the data to be processed it is thought that the
solution lies in optical readers. Such peripheral units .
are already being used in experiments in some Dutch computer‘
centres, but the results are not con51dered satlsfactory
at the moment. _
The principal obstacle for their worldw1de adoption lies
in the. necessity for standardlzatlon of the wrltzng to be
used. , . .
'Also the functioning of the reading,units available at
present is!hot'peffect. Moreover, the cost of these units
is verj high and it influences to avgreat extent the value
of the machines installed. As far as teletransmission of
data is concerned, there arise two problems:

a) cost of terminals and lines
b) telecommunicatlons.

This is an important problem when con51der1ng that the
Engllsh government plans to have installed 200,000 terminals
by 1980. ’ . ’ R
. Exploiting telephone lines for data transmisSion.seems to be
the most widespread solution even if, at present, transﬁis-’
sion speeds of 1200 bauds are not yet being surpassed.
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The lines are not reliable and their cost is far from
negligible. In order to avoid these inconveniences, the
English government is thinking of using its own tele-
communications lines for the satisfaction of all its

needs., |

In order to reduce cost to a minimum there is.talk of

using dispatching computers for networks requiring
coneentratioh of lines as well as for networks requiring
concentration of messages.

Government is more’ favourably inclined toward the second
type of'solution because'of its greater degnee of liberty.
Expecfations of the goﬁernment sector are for extra-large
computers, able to manage many peripheral units (the Belgian g
amd Dutch interviewees request mass memories of 3/4 billion
characters) and many terminal units, but must not necessari-
ly inclﬁde'computers vith high calculating speeds. The

. problem concerning specialist training leads to the follow-
ing requests: )

» management of mu1t1~programm1ng and multlprocessor

. .

hardware _
* compilers as part of hardware
* gpecial terminals for programmers for dlrect instructions
~ to the system _ ‘ '
* language and software for the control and management of |
computer systems operatlng in networks o C e
* generalized language for the management of fmles.
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4.3. Coordination Centre . ' !

»

The proposed totallinformation system requires to couple
along with the criterion of maximum analytic dispefsion
.and joint responsibility of ‘local authorities interested
in the analysis thaf of direct presence and supervision
of the highest executive powers, in order to give real
efficiency to the analysts! tasks and to the organization-

' al'éuggestions which derive automatically from a re-examip-
ation of the information flows. |
There arises cohsequently the need for creating a Céordinat-

ion Centre which organizes the Total System, the principal

Subsystems and the detailed Projects. The same. authority

would have to establish criteria of priority among the
subsystems and lend a helping hand in the coordination and
assistance in the choice of equipment most suitable for data
processing. |

None of the countries -examined in this study dlsposes at
present of a centre which performs all these functions.,

Some attempts in this direction have already been made in ,
Holland, for exaple, where the "Rijkskantodrmachinecentraie"
has been charged with the centralization of hardware |
purchases by all government agencies and it participétes

in the training of specialists vhich is carriéd out under
thé Sponsorhip of themCommission for Automation of the
‘ﬁationaI,Servicés". ‘ | |
The French "Délégqtion‘é i'Informatiqué" takes care of the
promofion of EDP employment in government and offers consult
ing services in the purchases of hardware with the purpose
of directlng them toward the national productmon. |
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This is part of the "Plan Calcul" policies and more general-
ly of the national planning. |

Also W1th1n the English Ministry of Technology there .exist
-authorities responsible for promoting and coordinating EDP
applications in government{ thus the "Computer Advisory
Unit" has the task of consulting on all the projects of
computer.installations'by government agencies. In Germany
the Federal Ministry for Scientific Research has scheduled |
for the period 1967-1971 a program for the EDP field which
comprises also the research for new possibilities of EDP
~applications in government by the "Gesellschaft fir
'Mathematik und Datenverarbeitung mbH". In Italy there

do not yet exist specific initiatives concerning EDP uses
in Public AdministrationAeven if all hardware purchases are
coordinated by the Provvedltorlato Generale alle Opere
Pubbliche. |

In the US the Natlonal Bureau of Standard has a data process-
ing section which gmves consultlng services of organizatzon—
al nature to the Federal Government and has the duty to
standardize the organization of data and of EDP procedures

ft'without, hovever, having solved the numerous “problems of

. coordination (1).

-The organization-of the coordination centre should follow l_.
‘these two phases: '

. a) individuation of subsystems and their EDP inter—
relations . o S
b) determinatlon of przorlty of interventzon in the

L

subsystems.

(1) See J.Cunnigham = "The needs of ADP standards in the -
Federal Community".
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: | : .
The technical plans defining the Prgjects should be outlined .
by'the’men working in each subsystem, with the help of
methodologies, while the Coordination Centre would reserve
"itself the right of supervision over the entire activity. |
At any rate, priority would have to be given to information
" and control subsystems from whose efficiency depends effec-
tive functioning of the government planning system.
Among the subsystems priority would have to be given to
the State Budgeting and Central Propulation Register sub-'
systems, the latter requiring introduction of a number for-

each citizen. : i
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4.4, Integrated subsystems

. Within.the State "total informaticn system" 10 subsystems
héve been singled out, and they should be carried out during.
. the seventies: c S |
" 1. State Budget
2. Taxation
3. Statistics
| 4. Central Population Register
5. Labour Force Register
6. Social Security
- 7. Public ﬁealth
8. Air Traffic Control
9. Meteorology o ‘1_ L
..10. Law data bank. L

The information system of the local governaents has‘ul

. particular features because of the complexity of the
functions they nave to perform an@ the connections which

~ would have to be establishédcwith the state's totallinforg. s
ation system. ‘ .
In order to understand procedurai details within each sub-
.system it is necessary to derlne its various gro;ect and,

Wlthln each progect, the "Ioglcal Segments",

The Loglcal Segments are the elementary units of the complex, .

those from which the actual work of translation of all
standardized operations'into the computer begins. Alse- for
these elements it is necessary to assagn execution prlorlty
and analyze possible 1nterreact10ns. '
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It is obvious that it would be the task of the Coordinat-

. 'ion Centre to define the number and type of such units,

‘as well as the times they empioy’to translate into data

.processing terms..
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'S+ The Information Systems

D G et G s e Gup G G S S G

Within the hypothesized total information system the state
budget system: based on PPBS (Planning Programming Budgéting»
System) is the principal information subsystem'.
PPBS let the government to come to systematic and programmed
decisions about its expenditures in the light of a country's -
general goais. The .budg‘;et choices are explained in fundtion'
" of the goals and different means of analysis are employed to
evaluate the programs' degree of realization.
PPBS is a management system 0f the Public Adminlstrauon
vhich needs planning, programming and processmg of the
budget, as illustrated by the fdllowing scheme:

Long Term - - Medium Term  °  Annual

Planning = . Programming -  _ Budgeting

Strategy . . Tactics  Experditures Plan
Fixing goals Analysis and Processing of physical
programs' structure; selection of ' and financial plans

~programs
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lannlng is the first phése of PPBS. It needs definition

- of long term goals relating to the needs to be satisfied

' and to the available flnanc1a1 means.,

- Db

The second phase of PPBS is programming vhich is the

)

connecting activity between long term planning and the
annual budgets. The basic activity of this phase is

systems analysis.

Systems analysis consists of the choice among different

- programs a1m1ng ‘all at the same obJectlves, in function of

~ economic crlterla whlch Justlfy the better allocatlon

of funds. ' .
Furthermore,systems analysis rgquires a model of choices
distinguishing betweén the analysis of a situation to be
faced by the public administrafion at a giﬁen time and

the choice of actions needed by the recognized situation.
The model inputs are the national account data filegandam

archive'of typical situations, and one containing behaviour

'.rules. This model is illustrated in Fig. XI.2.

Co

-~

The budget per function groups expenditures in function of
the goals which have to be attained and not for services.
It implies a-modification in the budgets' structure which
movegfrom an allocative structure of government expenses :

to an aggregated one (Fig. X1, 3)
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FIGS X1e3 BUDGET ‘SCHEMES
kLLOCATIVE BUDGET : AGGREGATED BUDGET
Resources Objectives

R ROR.

+ + + + o
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SOURCE: PPBS J.C. BLUET: METRA VOL V.1 N: 3 1968,
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This method of choice rationalization is shown in the scheme:
at each level concufring elements are associated and the
exﬁendifdre -flow is aggregated beginniﬁg with the smallest
units. ' o | :

The computer system needed for the government budget system,
as it has been described above, will have a large central
'unit? which is connected by terminals to the other subsystems
and the decéntralized agencies dealing with the state's
accounting. . ‘
Budget information collected in the national centre and .
connected to the data concerning the national income will

bé the support of the economic and financial information'

system suggested.,’

'At present the Planning Prbgramming Budgeting System is being
-used extensively oﬁly in the US federal administration vhere,
the system vas extended to almost all federal'égencies
beginning July 1, 1968. S |

Almost all European countries move in this direction through
the introduétion of functional classifications of the Budgets. .
At presént the treasuries are equipped with small or medium
computers used only for hccounting} - '
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The.diréct survey shows that European governments are trying
to integrate cash management and to update ' the cash reports.
"}similar efforts are.being made in order to reduce the delay
between the provisional.and final budgets and in‘order to
pbtain the statistical and accounting information needed

by the organs who approve the budget and control accounting.
The increasing importance of goverhment expenditures in the
monetary fldws (see table xx'.a.) forces the countries examined
to make an effort toward integratioh of the government budget
system and the issuing bank system in order to give to the
latter information for evaluating the mbnetary situation when
it is needed. _

- Due to these requirements it seem; correct to assume that

the budget information system will be completed in all the

countries surveyed during the next decade (Fig. XI.4).
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5.2, Taxation

The fiscal systeﬁs in the countries surveyed owing to history,
laws and greatly differinglinstitutions afe so complex that
introduction of information systems into this secfor is a
difficult task.

The trend toward simpler fiscal systems, which exists to a
smaller or larger degree in all countries, has been hastened
by the introduction. of TVA in the EEC countries in the field
of indirect taxes. This trend requires, however, new processing
techniques, so that thejsimplification of the system from the
theoreti¢ point of view can be accompanied also by a

'simplificatioh from the technical point of view.

EDP applications in the fiscal system, can differ because .

.of institutional differences among the countries‘considered
and be subject to modifications during the decade 1970-1980.
We have examined only those which, being under study or '
realized by the maiofity of the interviewees,appear to be,
without doubt, subject to importanf deveiopments in the seventies.
Automatisation of tax registers takes place for the purpose
of direct income tax collection from physical and legal
persons, . |

The automated system of tax registers would have a national

center connected directly}with all the tax collection districts -

where medium size computers are installed. , |

These district centers would have large core storage in.order

to manage: - o ' -
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i

- taxpayer's income statement files’
- automatic calculation of taxes
- printing of tax forms

- management of tax collection.
- f

The national center which would be equipped withan extra-large

computer,could manage:

- national files of declarations concerning income and
.- property ' _

"= a national file per taxpayer in order'toicheck.these'natienal
income tax statement;which contain elements which cannot be
ehecxed'directly in the regional tax districts. These are
statements made by persons who are not residents of this
district, referring to income from sources outside the
district, omission of statement by persons not resident in

" the district, but who have income from sources located in
that. district; ' | |

- central management of cash flow.

A similar system is already in effect in the US where the

Internal Revenue Sefvice'has to deal with 67 million individual

‘tax returns each year, ' o | |

In Holland the Ministry of Finance (1) has introduced computers7

only for the management of income tax. studyzng the register

. of all tax—payers..~ , ' _ ' ' T

. (1) Which has one GE 415 and one GE(in addmtion to two Bull
"~ Gamma 10s). ,
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In the United Kingdom the Board of Inland Revenue has' already
a center in East Kilbride, Scotland which is equipped with .
an ICL 1904 and a Bull GE Gamma 10 £6r_colléction and‘
accounting of PAYE and NIGC contributions relating to 2
million taxpayers in Scotland. A
Another center exists in Bootles, Lancs., which is equipped
wvith two GE Gamma 10s for the collection and acéounting‘of
PAYE contributions.
The Board of Inland Revenue development program plans to have
h“all Chief Inspector Branches eqﬁipped with>computers by 1978
for the collection of PAYE contributions (1).
In.Italy the project for the tax régisterforesees a general:
register with basic data in the National Center equippéd with
a couple of large computers and 9 smaller'registers with much
more detailed information in the 9.projected regional centers
équipped with smaller computers, - ' |
It has been planned that during the current year all 667
district offices will have position files available and that
by 1971 collection of information about the 12" million |
taxpayers will be completed. ‘
Even if in all countries examined automation of tax collectidn
is still under study,it can be forecAst that this automation
will be realized during the coming decade (£figeXI.5 )e
More difficult seéms to be the realization, during the
seventies, of integration, among the fiscal subsystems,of the
connection of income téx collection boards with the other

—-

fiscal operating systems:

(1) PAYE - Pay as you earn, incomé tax paid at the source.

[REP NG 7 A LI YRE AR PR ST ARt S U AR S PR IR L7 S A S
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’

- land register system

- indirect tax system

It is difficult to make hypotheses about -the EDP developments
in these two systems. : : . s .
It can however be noticed that almost all the finance

offices interviewed have begun mechanization of indirect
‘taxes which are easier to ascertain and to collect and which
are in some countries more important than the direct ones.

The applications concerning indirect taxes will be modifiedﬂby
‘the introduction of TVA, whose relative informational problems
are being studied in Belgium,

Lahd'register applicatioﬁs have thus far been develdped only
in Germany where théy fall within the jurisdiction of local
governments., . ' | o
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5¢3e Statistics

The collecting and processing of socio~ecpnomic,informatioh
vhich is actually being carried out by the Central Statistical
- Offices of the various-countries, will asswme a priority
position in the hypothesized total information system. In
fact, this office must collect information coming from other
public agehcies and, it must then provide the
government and private organizations with the necessary data.

.This subsystem would have to cover the fblloving tasks:

1. Collection and.propessing center of statistical data with
teieprocessing connections to the source of information.
The setting-up of a.similar system needs a standardization
of basic information and a link-up with the peripheral
surveying agencies., .

2, Information service center for public and pfivate :
organisations, which could be supplied with all economic-
demographic data more quickly than before, ’

~ | ...

3. Data bank of the same information for the - other
government agencies which would have the possibilityS
of automatic access. - . —

L3R}




Especially for budget planning (PPBS) the information has "

to be processed according to particular requirements of

econometric-type models.

0bv1ously, the soc1o-econom1c data bank rieeds a computer

with a high calculating capac1ty and a network of thousands

of terminals.

There is to-day a high performance system at the US Census

Bureau. Its Fosdic Systenm is able not only to improve its

statistics, but also to supply basic data to firms.

The current equlpment of central statistical offices in the

EEC countries is 1lsted in the following table:

46.

-COUNTRIES ORGANIZATIONS INSTALLATIONS
FRANCE INSEE 2 1BM 360/50/2 BULL GE GAMMA 10
ITALY ) ISTITUTO CENTRALE DI STATISTICA 1 UNIVAC 1108 1 1BM 360/50
NETHERLANDS CENTRAAL BUREAU VOOR DE STATISTIK 2 18M 360/20 1 PHILIPS P 1400
BELGILM INSTITUT NATIONAL DE LA STATISTIQUE | BULL GE 415 (S) 2 UNIVAC

v _ . BULL GE 425 (M) 1004 (S)
GERMANY STATISTISCHES BUNDESAMT <.

\

The central statistical offices of some European countries

are-turning toward.higher perfbrmance systems and taoward

"link-ups with the survey institutes..
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Based on analyses it can be forecast that management/data'
bank interrogation 'phalse (table XI.6), which is the one

to justify the extra-large computer, will be realized in .
France, Germany, the U.K. and Italy between 1975 and 1980,

and hence there will be four potential users of extra-large ' o

computers during this period.
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5.4, Central Population Register

Projects concerﬁing a central population register are under
sfudy *in the countries examined.These pfojecté encounter.
however normative and organizational difficulties,because of
conflicts of jurisdiction among central and local authorities.
Such a central register requires before anything else that
each citizen is assigned a code which will be most in most
of the activities concerning the individual,
' The basis for this project lies in the central filevwhich
collects all information about each subject and which is
.connected via terminals to all municipal registration
- offices and all other offices or érganiZations where there
might exist information about physical or legal pefsons.
The central file would have to register ail data concerning
each person in a mass memory based on the individual number
which has been assigned to each cifizen. '
The basic data, supplied by the local administrations, will
be gradually brought up-to-date by the different sources of
;1n£ormatlon, respectlng thus the princ1p1e Of centralization
of basic information.. )
On the contrary this service would be inefficient.
The criteria described above should bring about a structure
which has undeniéble advantages which are all closely related
.,to the fact that'éach operation of data acquisitioﬂ would be
,ekecﬁted only once and used several times, for the various
tasks performed by different administrations,
The economy of the results would be coupled, in this Gase,
with many social advantages, such as no duplicates of documents,

et
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greater speed and precision of information, simpler procedurés,
no delays and direct and indirect expenses for the citizen.

In order to échieve a better organization, the hypothesized
system would have to be connected to the other subsystems

of the Total System such as tax registers, employment and

social security offices;

A National Data Center, having the task of centralizing all
personal information available at present in the various federal
agencies, has been studied since 1961 in the US by the Bureau

of the Budget and various committees (1).

But the congressional Subcommittee on the Invasion of Privacy
(2) has pointed out the dangers to individual freedom which
could result from such a Data Bank, calling at the same time
for a 1limit on data collected therein and giving each citizen
access to his personal £11e so that the r1sk of non-authorlzed
access and abuse of the information would be reduced.

In the meantime improvements of the informationsystems in the
various federal agencies are being studied without having to
resort to the creation of the National Data Bank.

In the European countries the central’population register is
still subject of studies and discussions; in Belgium and
Holland, as results from the direct survey, it is now under
vay. ,
'In.Belgium the national register will have a central file in
wvhich all details about each citizen are listed; for the
'settiné-up of such a file one will have to resort to a magnetic
registration system, . -~ ‘

(1) Ruggles, Dunn, Kaysen,

(2) 35° Report by the Committee on Government operations,
Privacy and the National Data Bank concept, US Government
Printing Office, Washington, 1968.
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»

In Holland the idea of assigning each citizen a number has

. already been carried out and the gathering of data about each
citizen is pérformed by the Central Statistical officeQ

Since the central population register has to deal with a
large number of data and has to be connected with the other
Public Administration subsystems, we assume .that, if realized,
it will need a very large computer with large core storage.
Considering that study and project will not require a long
time it can be forecast that France, Germany, the United
Kingdom and Italy will need this very large computer. by
abouf the end of the seventies. (Fig. X1.7) - |
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5.5« Labor force register

V]

“The labor force information systaﬁperformsail the functions
wvhich have to do with the labor market and which are dispersed
among various governmenf agencies, .

The most important observations the subsystem has to collect

ares

~ employment applications

- employment appointments .

- young people coming into the labor force _

- retirement of old and invalid people ffom the labor forces
- makingvemployment contracts '
- cancelling employment contracts

- immigration-emigration

-~ professional qualifications

Generally it can be said that there are two types of inputs:
one concerning employment offers, the other concerning '
requests for employment. )
On the one hand we have to create central reéords, which
are brought up—to:ﬁate periodically, on: the labor force
.looking for first employment classified according to
‘qualifications, age and sex; the témporarily unemployed
- persons classified pér qualifications, age, sex, area and
reason fdr the ldss of the job; and the employed persons,
-claséified per qualificatién, age, sex, and area, |
On the other hand = we have records which are brbught‘
up to date continually on the employment offers per af;A,

industry, qualificatjon,sex and age.
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Comparison between data gathered in this way makes it possible
to direct applicants quickly towards the proper job:.to draw
periodic reports about disequilibrium situatibns and their
projeétions: to direct the activities of professional trainingof
.government}and private institutions.

On a local level the public and private firms can ask, directly
via terminal, the information centre about present and

projected availability of qualified manpower for fbetter
definition cf their own investment objectives, a better
distribution of them over time, space and sector of‘acfi?ity;

On a national level the system can balance better local
employment disequilibria; and plan new means of intervention
within the national planning.

On a national level, the empldyment register could be further
connected with the education sub-system in order to defineLUE.‘
programs for the manpower qualification which would

correspond to the future demand and can be altered according“

to the’fechnological development., ‘

The employment regfster on a national level.could pass to a
second phase trying to achieve on a European level an integration
of available information and a common management of the labor |
force, . ‘

The problem of coordinating labor data is common to all
A‘European countries and not only to those having an excess

" of manpower, but also to those which are importers of manpower
"and call for a solution of temporary and regional .

_ dlsequ111br1a between labor supply and demand. L~ }
At present, statistics about open p051t10ns are malntalned 1n':
Holland by the central EDP Centre and the installation of a
data bank is projected. \ o
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In France the employment register is being studied; in
Belgium a proaect concernlng unemployed people is belng
studied at the Office National de 1' Emploi.

In Italy a medium size computer is already being used by the
employment offices, but the actual applications are still
far from the employment of a data bank,because of the problem
of placement is actually faced by peripheral agencies of

the Ministry of Labor (provincial.Labor Offices).

~ The increasing demand for more efficient employment agencies,
which is connected to a greater professional and territorial
mobility of the workers, requires from all countries profound
changes in their present day placement services and:thése

changes will require the 1ntroductlon of extra-large computers

by 1980 (fig. XI.9).



57,

uoon»n eo.aancec_ u...ocou 3.: co_o-._.ao.«c. ﬂ

% .

. M ...oa:asoo ou..-au-;.«xuy jusg 838Qg jo eona-mo.tooc.\«ca-o?cosﬂ

Aweg e3eq Jo woj3eesy g

$JR3%  og 4 8L w oL s v €L 7 w oL
) 1 1 1 1 ! 1 3 1
o } ¢ | z | L | I
¥31nan03Y |
* 394vTvuIx3 ON
§ e - | T { i w
t £ | 2 | t ] !

S 2 | L | )
T ¢ | (3 | 1 ¥
M A . S : €9 J3unoy
4311938 32404 ¥NOBVT :KWILSASENS T 6°1X *914



58,7

5;6. Social SecuriEX

The increasing engagement of all European countries in the .

task of insuring people against the social risks (illness,_‘

old age, work accidents; family charges) through the social

security system can be proved by the increase 1n nat10na1

resources devoted to this purpose (table XI. 3)

The various ways of financing social security (through

coﬁtributions or taxat;on) and the differences among the

organizations which perform these services in each of the

countries considered make EDP development in‘this sector

di

£ficult,

The EDP development in social securlty requires, however, in

every country a 31ng1e agency which centrallzes management

and information," even 1£ the various services offered are.

performed by dlfferentgovernmen;government-controlled or

-autonomous organmzatlons. Only coordlnatlon. in fact, assures
fthe social security system to reach the size which makes use

of hlgh performance computers convenient.,

:In social securlty EDP plays a very 1mportan§ r8le because -

it can guarantee automated control of the folloW1ng phases-

a)
b)
o

a)

Social security revenue can come from:

collectlon of contrlbutlons from employees and employers
‘statistical data bank -
securlty records

payments.'

.

contributions from employees
contributions from employers

taxes and special revenues

goverhment contributions

R T
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.

Automatic collection of fees wich is being studied by
interviewees PA6 and PA12 requires a system with a rather
large number.bf terminals and central files fof’management'
of the fees; the great number of manual documepts'(in Italy

20 million a year) could thus be eliminated.

The statistical data bank should give information to the

_ other subsystems of the state: central census bureau,

employment register; tax ééllection system, state budgeting,

' public health system. The statistical data bank is far from

"beiﬂg realized in the European countries; owing.fto the,large

d)

number of organizations concerned with social security,

notwithstanding the recohmendations by the EEC commissione

The central.files,'vhiéh require to have a number for each

_ciﬁizen, would have to contain data about the

contributors (in Italy .35 million for example).

It would give information about:

- each membepr's fees positlon brought up—to-date each month
- statement of payments for the various reason (old age,
invalidlty, unemployment, etcs ). .

For the lending of services the social security subsystem

'vould have to join the baﬁking network in order to make
"payments at the time when they. are requlred and bring up-
_to-date the general security. reconp at the same time.

' The EDP applications seem to be easier to realize in those

velfare payments which are periodic and thus better sﬁzted
for mass processing (payment of old age pensions, allowances

~
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4 .

for famiiies, invalidity pensions etc.) than in those which
are occasional (reimbursement of medicines and health
a551stance, allowances for maternity, work accidents, etc.).
The current EDP appllcatlons are especially modern in the .
English Departmeat of Health and Social Security, due to the
fact that the English welfare system is the most efficient
and the most centralized in all the countries considered.-.
- With a couple of System 4/709 in the .centre in Newcastle-
upon-Tyne 30 million security records will be computerized
concerning pensions and family allowances which will affect
4 million families and 11 million children,

In the other European countries the variety of social security
: organizatlons makes EDP applications more dlfflcult. Thus, for
example, in France (1) where social security has 18 million
people assisted and 3 and a half million beneficiaries of
family allowances theré are 355 specialized regional or
departmental organizations (2). ' ' '

Present EDP applications are conceyned with the payments.which
‘call for 45% of time of the Paris centre equ{pped with a

B 3500 and a CII 10070. In addition there are 30 centres .
equipped with 17 thlrd generatlon computers, f |
Concentration into only one centre of all EDP activities of the
Ministry for Social Affairs in France has, however, faced

many difficulties. .

(1) "0 1 Informatzqué; avril 1969.

(2) 16 caisses réglonales vieillesse, 114 caisses d'alioca-
tions familiales, 121 caisses primaires d'assurance—
maladles. 102 unions de recouvrements.
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.in Italy the social security systen is split up into many ‘
‘organizations whose concentration has been called for time -
ago. ' | ' '

‘The most important one is INPS wvhich takes care of pensions,
with a budget of more than 6 million dollars and several
computers (1), but its applications are not sdphistiéated.
The central personal and health records have been scheduled

- for the seventies. . |

In Belgiwm the Calsge Generale dﬂEpargne et de Retralte,
wvhich is equipped with a 360/50, manages the Caisse de retraite
(12% of its machine time) and the Caisse des pensions de guerre
(4%). Durlng 1970-1975 - the system of retirement payments
for sailors, civilians, miners, employees and workers should
be reorganised. ' - '

~ The data collected shows that 3001a1 security organlzations
are very 1nterested in EDP applications. ~ :
‘They have to £ace many dlffzcultles in planning their EDP
systems because of 1nst1tutional obstacles., It can be
reasonably assumed, however, that these dlfflCUItles will be
'overcome during the next decade and that in almost. all
countries the Social Security Information System, even if
not’ complete, will be achieved. (Fig. XI.10).

(1) The national. centre apd the provmnclal branches are equ1pped'¢_i

with 2 IBM 360/40s, 1 IBM 360/50, 2 GE 425s. 1 GE 415,
1 ELEA 9003, 1 UNIVAC 418. |
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5.7 gublic Health

P

~Public ﬁealth information systems are being studied and
"partly carried out 1n two countries not examlned in this
research. Sweden and the ‘United States. - -
In Sweden ‘the Karollnska Instltute, the Danderyd Hospltal
_and the Data Center for the Upsala area, coordlnated by
- the "Instltute for Plannlng and Ratlonallzatlon" (SPRI)
are studying EDP applications at the hospital, reglonal
-and national level. In the United States the most advanced‘
'appllcatlons are at the hospltal management level but,
faccordlng to some estlmates. in 1970 computers wmll also
' be used in 70% of blomedlcal researches (1).
The electronic data proce531ng in Public Health can take .
place at three dlfferent ‘levels: local (hospltal), reglonal
‘and natlonal. The main applzcatzons are the followzng

,’u‘

;~ hospltal management
- - permanent clinical records °
- baszc medlcal research o

" The last two areas are . only of governmental 1nterest, but
.automatlon of hosp1ta1 management which 1nterests also private
hOSpltalS is by necessity prior to the other appllcatlons and
- the primary source of informationm. . '
‘M,In the hospital the computer performs admlnistratzve and
2fjsc1ent1£1c tasks, relleving thus the specialized and non-
5:,3pecialized staff of routine functions and abolishing
multiple documents and transcriptions, ’

. -

(1) General Electric "La ricerca negli Istituti ospedaliexri®,
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On the administrative level the computer can pérform the

" following Ffunctions:

- checking-in patients .
' - management of available beds

- aécounting -

- wages

t - supply management

. kitchen management

- phafmacy management | .

.- diet control.

On the scientific level the'computer can be used in:

- prescription control and administering medicines

'-.monitoring the patient (centralized patient control

- through results 6£'blood‘pfessure,‘e;éctroencephalograms,
electrocardiograms) -

- reading and interpretation of X-rays

- management of files of laboratory analyses (1).

In a hospitai centre real time processing is of vital’

imporfaﬁce: speed on both management and scientific levels

is the first requisite of a computer in a hospital. .

The processing, updating and-fiiing'of clinical records is very

important for the whole pﬁblic health system.

Obviéusly, the clinical records originate inthe hospital

centre , but the hdspitél has no interest in keeping thenm,

(1) In the United States, .the Wodsworth Veterans Administration
has achieved some good results in this field.,
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A patient does not always go to the same hospitai and his
clinical recordAmight at different times interest different
hospitals. '

Since it is a social question and not a private one of the
hospital, management of clinical records --enters thus into

the Government's jurisdiction.

Statistical information on course of illnesses, their symptoms
‘etc. can all be obtained from clinical records.

The regional center would gather all data to be processed, -
throﬁgh terminais installed by different organizations.

'In Sweden the regioﬁal centers being studie@ would gather

all the clinical records of a county in a data bank. Records
would be brought up-to-date constaptly by the hospitals and
Pﬁblic Health institutions, and would be available also to
the doctors. Furthermore, this center would let know
quickly the available bed space in hospitais_of the area. It
would also sﬁpply the national center with basié medical

research data. The national center would have a data bank

set up by exﬁerts wvhich should increase the knowledge and

the experience of the various centers which serve the whole
population, ' [T T s

A nation;wide.system; éal1ed MEDINET, has been studied in

the United States,'éhd is now experiménted by 16 hospitéls}

(1). | . | |

The national center would have to: " | ’;
- spread over the country information about clinical o .
- experiences and primary and secondary effects of S :.~ fi 

pharmaceuticals;

(1) General Electric: "La ficerca medica negli ospedali®
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- édvise about infectuous and  contagious diseases;
- update a health register of all citizens and a reglster

of all doctors and their £1e1d of spec1a11zat10n.

The national medical researdh center would also have to
make information retrieval on medical literature: Sweden
is planning a data bank of medical records to,which all
interested European users should have access.
The national medical research center would also have to
advise university research centers in teaching through
models simulating the symptomatology of a disease (1).
.Setting up such a complex system is a very difficult
task in all countries; including Sweden: there are §ti11/
other problgms to face first, such as methodological,moral;
economic and organizational bhoices~(e g. the assignment |
of a number to each cltlzen, which 1s required for the

management of clinical records)

(1) An experiment of this type was already conducted in a/f
Paris in 1963 in the faculty of medicine. e
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In the EEc.countries and the United kingdom the Health
system is an urgent problem, but solutions encounter two
'obstacles. the lack of resources to be devoted to the

- studies about more advanced applications, and the lack

of coordination'centers similar to the Swedish SPRI. The
varlous health functions are performed by hospitals subgect
to tre most dlfferent legal rules concernlng
legitimacy and merit controls which vary accordlng to the
organs performing them and in-the form in which they are
carried out. |

Therdata about compﬁter equipment which we wvere able to
£ind out for some of the countries examined and which are

reported in Table XI.b in the annexes allow to state that:

- at present most of the computers installed in hospitals

are small and only few are medium size; -

- the most widesPread applicatiohs are those of managerial type.
Ih . some hosp1ta1 centers as the one of Villejuif in
France, the University of Louvain 1n Belgium, the
University, center of Tublngen, Germany,and the Xing's
College.Hospital in England special types of applications
are operating or being studied, for example monitoring of

" patients.

In France, the VI° Plan aims at the creation_ofoa government
health service; moreover, six public hospitais in val d'Oise
are now connected to a central computer. The English Ministry
of Publich Health has scheduled the automation of 15 Hospltals
centers for the period 1970-1975. '

In Italy a central file of special pharmaceuticals is
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coming into existence, this application haviné been promoted
by the ﬂinistry of Health. The final goal pursued is immediate
access to all basic information concerning registered |
pharmaceuticals or pharmaceuticals in process df régistrationﬁ
in order to identify all those which are of interest to the
public health. ' o . '

In general, we agree with the judgement of intérvieweé PA3

who thinks the projects under way are very ambitious; but
their realization is not foreseen in the near future, and
-budgeté are still very insufficient. . ‘
Based on information about theApresent situation and the.

fact that investments in equipment for hospital information
automation will be very high, it can be Forecast that the
Public Health sector will need a great number of extra-large
computers, but they will not be installed during the

seventies (table XI.12), Eitra—large computers will be in fact
required at the moment in which Data Banks will be integrat-
ed with hospital management. { '
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5.8 Air‘Trd?fic Control -

Air traffic control should preswnably take place on two

different levels during the seventies:

- at the airport for the control of sPec1£1c areas;
- on a national level for the control and coordlnatlon of

all the air space of a country.

Air traffic control is a service which sees to it that air
circulation runs smoothly and in an orderly manner, and
which prevents collisions of aircraft and helps the pilots
with navigation. A computer at airport 1evel fulfils two

different types of tasks:

a. it replaces operators on radio'reception,control. handling and . |
distribution of flight piens} it performs automatic
transmission of information among the control sectors{
it reports to the controllers about the ‘traffic situation
ihelplng thus in flight plannlng, 1t reglsters automatlcally‘
and reports to the operator position and altitude of the

aircrafts with direet,input"from the radar survey;

b. it supplies the operatdor with results of logical'aﬁd
" mathematical procedures of flight planning,preventing thus

the mid-air collision threat.

The air traffic control system requires highly sophisticated .
equipment in order.to aehieve‘a real time operating system. ‘-i
This hypothetical systemlcould also solve the task of

airport maﬁagement, that is to say,automate the various

-~

operations connected with each flight: checking-in of
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ﬁaséengérs, cargo and mail, supplying food on board,

distributing loads and balancing out the aircraft,

printing of basic documents and sorting out messages

concerning plane and passenger movements.

All documents concernhu;the flight could be teletransmitted

to the airport of destination together with data about cargo

and passengers.

The system could plan assignment of parking positions to the

planes, plan malntenance tlmes etc.

A

scheme for a national air traffic control system has been

prepared by the US Air Traffic Control Advisory Committee

vhich recommends starting immediately with its realization

in order to have it completed by 1995 (17).

The hypothesized National Airspace System requires:

a scanning beam microwave instrument landing system Ffor

. landing operations in the terminals;

a higher capaczty of the computers used;

an upgraded ATC radar beacon system 1nc1ud1ng an air to
ground data link of varlable sophistication dependlng on -

the type of aircraft;

provisions for IPC (intermittent positive control)} in

congested'traffiC‘areas so as to reduce the mid-air

collision threat;

improved accuracy of vhfvomuirange (VOR) and higher capacity.,

(1) Blectronics, October 27, 1969.
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of distance measuring equipment (DME).

The Air Traffic Control radar beacon system which in the
illustrated system.is the principal source of information
. about position, altitude and identification of aircraft
requires that all planes have automatic altitude'encoders

in their beacons. Data acquisition, accgracy'and reliability
have to be adequated to an automated ground system, and the
beacons have to be wused in en-route and in terminal .
situations for data acquisition, while an upgraded Vortc
(vhf omnirange tactical air navigation),must be the primary
“navigation system. o ' -

The present on-board equipment and_the computer perfdrmances
however, have to be considerably improvéd in order'to have a
better accuracy in the détermination of the'aircraft's‘
position in an aifspace wifh high traffic dénsityt |

The system is illugtratéd in'Fig.AXI.13.
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In fhe'Eountries considered ai; traffic control take place
according to the rules established by the "Organisation
européenne pour la sécurité de la navigation aérienne",
which has projected the system "Eurocontrol". On fﬁis basis-
operate both the German and the Belgian central offices of
traffic control. ‘

In France the Direction de la Navigation Aérienne is, until
now, only equipped with an CII 90/10,while in Italy the
Ministry of Defence uses for air traffic control three IBM
360/40s. .

Furthermore, the Italian Ministry of Defense has a broject
for air traffic control on a national level which will begin
with automation of the control center for the Rome area and
will later be extended to the whole country.

Owing to the cohtinwmg;development of air traffic in the
seventies all intercoptinental airports will requiré extra-
large computers (see table XI.5) to wich the various national
networks will be linked. In smaller airports medium computerS‘
will be ins;alled which can also process médels,of £iight

\
,\ -

simulation.



TABLE Xl.4

ENGLISH AIR TRAFFIC CONTROL

.

7.

DESKeSMALL

N.C.

BOARD OF TRADE, AIR TRAFFIC CONTROL
EVALUATION UNIT PRESTWICK, SCOTLAND

BOARD OF TRADE, AIR TRAFFIC CONTROL
EVALUATION UNIT BOURNEMOUTH

BOARD OF TRADE, AIR TRAFFIC CONTROL
EVALUATION UNIT BOURNEMOUTH (HURN)
AIRPORT CHRISTCHURCH, HANTS

BOARD OF TRADE, CIVIL AVIATION DEPT,
CIVIL AVIATION COMMUNICATIONS CENTRE,
CROYDON SURREY

BOARD OF TRADE SOUTHERN AIR TRAFFIC °
CONTROL CENTRE WEST ORAYTON (M1DOX)

BOARD OF TRADE, SOUTHERN AIR TRAFFIC
CONTROL CENTRE WEST DRAYTON, Mi0OX

BOARD OF .TRADE, SOUTHERN AIR TRAFFIC
CONTROL CENTRE WEST 0RAY)’ON, MI100X

BOARD OF TRADE, SOUTHERN AIR TRAFFIC
CONTROL CENTRE WEST DRAYTON, MIDOX

ELCIOTT s02

FERRANTI
HERMES F 1600

ELLIOTT 4120

FERRANTI,
HERMES

2. MARCONI
ELLIOTT 920

(PLESSEY X L)

IcL
3. MIRIAD |

FERRANTI
APOLLO

Finding new solutions for handling alr
traffic volumes and evaluating uvse of
computers for Alr Traffic Control Sysieas

lavestigation and evalvation of sdvanced
concepts of ADP in alr traffic control

Digital air traffic and radar slaulator

. .

Fully automatic message reloy

v

Alr traffic control: flight progress sirip

production

Flight pl;& processing systiea, control of
alrcraft data, traffic information; Standby
local early warning snd control (SLEWC)

~

Alr tfafflc gontrol

Flight ilan processing system, control of
alrcraft, data traffic Information
3 o

.

SOURCE: COMPUTER SURVEY 1969
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Table XI.S'Europeéh Intercontinental Airports

(Forecast of passenger traffic in millions of units in 1985)

Airports T 1985_. :
London : : - - ' - 100.
paris R 50
 Frankfust T 50
Rome ; _ o L . -34
Berlin I o é 25
Amsterdam - S 25
Hamburg T ’ ’ 20
Milan - S | 18
Glasgow | | o 12,5
Dﬁsseldorf . e ,' -9 .
Manchester R | 12
Brussels ‘ o 10

Munich - 11 e

SOURCE: "Avant et aprés Concorde" di F. SEMI-S. BANKIR-1968 . -
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569 ,Me t;eorol ogy

»Metereologicél research deals with a vast range of observations.
of -the high atmosphere and surfaces (ocean and continental).
Observations are carried out by continental stations, ships in
the ocean, weather balloons, radar and, in the high atmosphere,
satellites, and require sophistiﬁated systems of data |
acquisitions, transmission and processing.

In metereological institutes the large computer is used for

‘the collection of all information needed to set up a model

of the atmosphere's structure and must therefore have a high

storage capacity.

The model is dynamic and constantly altered depending on! the

information coming from the various observation points.

Often information is. supplied in the form of weather maps and
requires consequently that the system‘is equipped with scanners
vhich transfer quickly the information to the model on the
computer,

At given moments the program calls for the extraction from

the model of the most important features of the weather pattern

‘which are then supplied to other information subsystems, mainly -

the air traffic control.

The program can also Obé used for weather forecasting which

is more accurate the greater the number of information supplied
to the model is Both.the infqrmat'ion- feeding-in process and the

extraction of the programs for the weather report and the

weather ‘forecast for limited areas require great calculating

capacity from the extra-large computer.
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On the’subject of peripheral hardware there exist some'
technical problems of interface, long distance terminals

and sensors, | . ‘

The graphic systems (displéy, plotter, 1ight peﬁ)iaré surely
the most suitable ones,because.graphic form is most
natural to the metéreblogist's activity.

At present, in all European countries the meteorogical
service is perfamed by the central governmenf, and the relafivev
importance of the various meteieologiéal services can be

deduced from the following table:

NUMBER OF OBSERVATION STATIONS BY COUNTRY

g . : - PPER | AREA (000
COUNTRIES TOTAL . | STATION AIR SQUARE
T | suaTiov | MILES)

BELG | UM=LUXEMBOURG 1" - 8 o . 13
FRANCE ' 160 110 6" 213
GERMANY 218 69 10 137
ITALY 446 49 5 116

UNITED KINGDOM 267 81 8 o

us (including Alaska) 429 223 93 ~ 3,609

SOURCE: WORLO METEREOLOGICAL ORGANISATION, .

It can be noticed that in Europe the observation stations
network has a greater density per surface than the U.S. ‘
The computers actually installed in national meteoroiSQical :
institutes and in the principal observatories" already

belong to the class. of large or extra-large computers.

»

A g
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In France the'"Direction de 1la Meteoroiogie nationale"has a .
CDC 6400 (in addition to a Bull/GE 30); the Paris observatory
two IBM 360/65s (in addition to one IBM 1401 and one IBM 650) -

and an observatory in Nice has an IBM 360/50.
In the UK the Meteorogical Office’has at present one ICL XDF 9 {
for'weather forecasts and climatic data processing; by 1970
the system will be completed with three Myriad IIs and also

- one IBM 360/195 has already been ordered. |

Around 1975 this system will be 1ntegrated with analogous
systems operating in America, Asia and Australza to control

the atmosphere's conditions in the entire Northern.hemlsphere.ﬁ
When all the information coming from continental and marine
observation points,lfrom satellites and teletransmission
'systems of other contries will arrive at the IBM 360/195,

the Engllsh system will be 1ntegrated 1nto a very 1arge
communication network.

The use of computers.ih meteorology will probably see a
considerable increase with»the realization of the World Veather
Watch proJect, set—up by the wOrld Meteorologlcal Organization
~in collaboratlon with 130 natlonal weather services and which
should lead to automatic proce381ng of meteorologlcal data on

a vorld-wide basis by the mld-seventles.

It can thus be forecast that in the EEC countries as well as

in the UK the national meferological services will be equipped ..
with extra-large systems by'thé period 1975-1980 (fig,'xx,14),f
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5.10. Law Data bank - o et

The law offices main problem consists of the great amount of
data vhich héve to be dealt with and their continuous upgradig;ﬂ)
Consequences of this state of affairs .are slowness and high
costs’ of the judicial system in all European‘countries,

. internal contradictions among sentences referrihg to the
same fact, etc. . '

. To solve this problem the French "Group for studying EDP
‘applications in the legal professidns" has proposed a
national bureau of legal information and résorting tb their
automation as “the only means which permits to cope with
the volume of judicial matters which have to be dealt with,
with the need for speed and precision of the answers and
vith the possibility of interrogation from' a distance".

"The broblems of setting up such an information center
should not be particularly complex as the jﬁridical reason-
inglis basically logicél and calls, 1like mathematical'reasog_
ing, for notions of aggregation, membership, equivalence,

implication and application" (2).

(1) Ve are quoting data valid for France in 1969:
"To the five fundamental codes which are frequently
modified, the published laws are added which each
year amount to 12,000 pages of the official newspaper
for a total of about 1,300 laws and 5,000 circulars
or legislative orders. To these have to be added the
sentences issued by the Ccurts (2,500,000 suits a year)
and articles and books dealing with law and commenting
it (130 books a year and more than 20,000 artzcles)"
(Informatique No. 2, 1970). .

(2) Informatique No. 2, 1970.
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The Jud1C1a1 1n£ormat10n centre should be connected dlrectly
to all the sources of the law and have the follow1ng struc-

ture:

- national,fof the collection, processing.and storing of
all existing judicial information. ,
- regional for data collection and to make its utilization

easier to people concerned with Law.

. The French group proposes that some of these regional centres
form data banks for'special branches of the law.

For France this pr0posél would look like this:

- Centre of Lille: cpmmerciai law

Centre of Clermont-Ferrand (where the national school of

Financial sciences has its headquarters): tax law

Centre of Toulouse: aeronautics and ‘space law

- Centre of Paris: international treaties. -

All'informatioh:wouldgbefc01lected'by7fhe regienal centres
which, before sehding it fcjthe:hatioﬁai cehtre will carry
out the 1n1t1al proce331ng and codmng of 1n£ormat10n. |

' The zeglonal centre connected w1th the national centre

have the task to glve a form to the questioning of the

users, in order to obtain the most consmstent answer p0351b1e.
This problem is of ‘extreme 1mportance vhen the system
permits to perform researcheSibased-not only on the llteral_‘
meaning of the words used in the questlons and in the text

, 0f the document to look for, but also based on the affinity
of the concepts, even if expressed with completely dlfferent .

‘'words.
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FIG.XI,15 : LAW DATA BANK
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At present, studies about legislative documentation are
under'way in practically all countries examined in this

research. In particular:

~ in Italy tHe "Massimario delle sentenze" has been initiat-
ed by the Corte di Cassaziohe which, with a UNIVAC 1108,

| permits finding out all legal precedents of the Court
referring to any possible "legal case". In addition, in
the Ministry of Foreign Affairs an IBM 360/40 is operat~

ing for the management of international treaties.

-~ in Belgium studies are being conducted by CREDOC (Centre de

Recherches d'études et documentation juridiques).

- in Germany a data bank for legal documentation has been

planned by the Federal Ministry of Jusfice.

Also in the United States the Library 6f Congress has put into
function an information system dealing with all congress
ional legislation. The variety of data to be collected by
this system of legisiative documenpation would fequire, in
our opinion, the adoption of an.extrA—large céﬁputer by

1980 (Fig.XT.16)in at' least four countries: France, Germany,
United Kingdom and Italy. This need wilL probab1y be felt
also,if integration of dataicoming from different sources
cannot Be achieved (law, doctrine, legislation),-buf if
particular data banks are created for the information'coming

from each particular source.
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6. Local government Co ' .

6.1. Prelimihary remarks

The different organizationgand tasks of the local govern-
ments in the countries examined allows only a veryigeneral
definition of the local goVernments' information system

- and of administrative and organ1zat10nal requlrements for
some of the applications.
First .of all, we can make a distinction from the EDP view—h

" point between two dlfferent klnds of local governments with
.dlfferent admlnlstratlve and 1n£ormat10nal problems.
municipalities and governments, of larger areas such as Italian,
Belgian and Dutch pProvinces; departments and program regions 1n
France; urban and ruraldlstrlcts in England; GermanLander"
metropolltan authorltles such as the Greater London Counc11
and the district of the reglon of Parls.

The number of computers 1n5ta11ed-1n-loca1 administrations
during the last few years has considérably increased, as
vell as the joint utilization of'one processing'centre by _

several 1oca1 governments, even if they are small. thus a
- Dutch centre works for varlous mun1c1palit1es, and, .among
the boroughs of London, there exists the Joint Computer .
Commzttee, etc. Because of these experiments in cooperation
it is dlfflcult to drav a. demarcation 1line among - the : =
sizes of those cities whzcn requlre the use of a computer
and those which do not. '
Also vithin the large cities two different trends exist: on
'the one hand the installation of only one processing eEntre[:_’
used by all publlc servzces for their proctessing needs and
' which would seem the more wldespre&d trend; on the other
“hand the realzzation of several centres for various purposes
vithzn one city. | ‘



In the framework of the information system of local
organizations it is also useful to makzs a distinction be-
tween the planning and programming applications and those
of ordinary administration. At present the proéedurés of
ordinary administration are quite well defined and give
rise to various applications whose way of information

p, collection and processing is generally known in order to

' originate specific outputs. On the contrary, the programm—

ing and planning activiyies are less well defined, and the
" information system differs from the one used in the
ordinary administrafion activity. In fact, planning needs
a flexible and open ended system. | ‘
The differences between operational and planning sysfems,
which do not preclude the sharing of a common data base,
exclude, however, the concept of a éingle information
system for all the activifies'performed by a metropolitan

area.

89.

Therefore, we will examine only some applications connected

with the activities of ordinary administration (1). Not even

"in the US information systems for Planning are very diffused.

In state and local administrations use of computers in

" urban pianning concerns essentially transportation plénning:

Chicago, Philadephia; New York and Seattle have successful-

ly experimented with both graphic. techniques and simulation

models to adjust the means of transportation to the increas-

ing demands of city traffic. However, the Planning Agencies

(1) An information system for urban planning is illustrated

in: U.S. Department of Housing and Urban Development:

Urban regional information systems: support for plann1ng~

in Metropolitan areas.
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of many states and cities encounter many difficulties with
computer models of land deVelopmeht and processing of plann- ’
ing data (1). "

-~

(1) G.C. Hemmens-Planning agency-experienCe with urban
development models and data processing (Journal of the
American Institute of Planners, September 1968.
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6.2. Municipal services

The typical applications of local organizations concern

prlmarlly the mun1c1pal services.,

The munmczpal ‘services can be d1v1ded 1nto three large

groups:

1. Registfatiqn—type applications

-
.

Election boards

Draft boards

Education

Welfare and assistance .
Civil registers

Health registers -

Tax registers.

Employment registers

2. Fiscal type applications

Direct taxes
Family taxes
Duties

Tax accounting

.Fine accounting

3. General accountlng applxcatlons and others

- Manpower

- Stocks

Urban health o

Municipal pharmacies

Property control

e
P is

91.
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Control of a person's investments .

Personnel service
- Gas, light, water invoicing |
- Data banks '

-~ Statistics.

It is evident that all these sérvices have‘analogous

" procedures in the municipalities , but at the same time’
that not all municipalities are of such sizes as to justify
: the use of a computer. According to an Italian project (1) K
these services could be performed by information systéms

on three levels:

1. Pilot centres , ,

Equipped with‘extra-iargé computers they will be installed

in the largest cities, that is cmtles of about 1,500, 000/

2,000,000 inhabitants, '

They would perform the follow:ng functlons.

- proce351ng of data referr1ng to the mun1c1pa11ty in which

‘ they are installed |

- analysis of standard procedures, creatmon of software
packages for all the other centres - o

- time sharing processing for the nearest municipalities
1inked by terminal to the calculatlon centre

-‘intermunmcmpallty statistics and processing. concentration
of messages for the Publmc Admlnistratlon's integrated

subsystems.

(1) Arranged by the Bordoni Foundatlon under the
guldance of Prof. Selan. '
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2, Service centres

These wéuld give help with medium computérs_to data process-

ing of municipalities which are linked td,the centre by

teleprocessing: for example, in Italy{the instai;ation of

25 such centres has been scheduled by 1986.

: In addition to the typical processing of the pilot centres

~ with the exception of the software packages, these centres

could lend their services also to private persons, especial-

: ly industrial, commercial companies, etc. for all those '

processings whose outputs are input data in the municipality
processings (typical are conSumpyion taxes). |

LI

. 3. Terminals

They should be installed in all municipalities.

Creation'of a processing system as described above would
require, like all Public Adm?niStratién‘proceséings, a phase
of studying and organizatioh of data and different proce-
dures and, above all, the overcomlng of a large part of

the local governments' present rules.

Different is the system hypothesmzed by the "In;titution

for the -development of municipal automation" of the Union
of Dutch Municipalities (1).

The cities of a certain 1mportance have all joined together
for the purpose of realizing a centralzzat;on of data .
processing, as {1lustrated by the enclosed scheme,

The integral system of which some municipalities manage .
partial projects (in Am;terdam the project for real estats} :

in Rotterdam the personnel and population systems) can yield

L]
1

(1) Informatie  No. 3, March 1969,
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satlsfactory results only, if a su££1C1ent number of munici-
pa11t1es participate therein and, Eurthermore, if each,
choosing his own equipment is aware of the requirements
wvhich arise from the togetherness of the partlal proaects.
also 1£ they have been studied by another municipality
(thus, for example, all the previously chosen computers

- must have at least one 64 K memory). '

A similar direction is being followed by the Belgian Union
" of Municipalities which has created a foundation for the
expansion of EDP in.local gpvernmen%s wvhich will be, among'
other things,fconnected by teletransmission to the Natiohal
Register of the Belgian populatién in Brussels. Already
tod., AIM (Association Intercomunale de Mécanographie)
performs service centre-type functions for the 1oca; govern
ments in the two centres of Liége and Brussels.

[
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6.3. Area Traffic Control | | .

’

Incorporation of a computer into traffic control systems
permits the use of several alternative control methods.
Various programs can be put into action during specific
" periods of the day, week or year, alternatively; various
programs can be automatically applied by the monitor in
" order to determine the traffic flow in the area.
In éddition, use of .a computer permits a rapid assessment
. of the traffic situation,‘and calling into function the
most appropriate control method can maintain the traffic
flow at an optimal level every moment. ‘ '
Further advantages of a centralized_cohtrol by éomputer
can be the following: '

1) The use of signal programs can easily be modified in
order to improve the smooth running of traffic, and

best control programs can be realized easily;

2) The additional signal installations can be incorpofated
easily into the control system;

N

3) Defective monitors and equipment of control can be

singled out by automatic selfcontrol;

4) It is possible to carry out studies about traffic using
" the information from the monitor in the control system
without having to resort to the installation of addition-

. al equipment. . ‘ 4 o .

On the other hand, it cannot be expected that a "centraljzed
control system" could handle automatlcally any traffic
situation which can occur: it i# advisable, if not indispen=.
sable, to prOV1de means which ari able to interrupt the
i .

, “ .
!
|
ﬁ
)

}
o
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automatic~control and provide conseqnently manual  control,
Theeccncmic justificetion of capital investment in a
centralized control system through a computer is based
principally on the expected reduction in delays'anc on the
.saQing which such a reduction would bring with it for the

commnunity.

Considering, for example, that traditional'equipment for

" a circle's traffic control costs-around § 300.000 and is

. of advantage only to the nearest surroundings, it becomes
obvious that ‘any control plan by computer from which.al

much larger area would benefit af the same cosé, presents
several points in its favour. )

‘The results obtained until now have been’ 1mprovements in

the existing traffic regulation system: in the United Xing-
dom, for example, where systems of this type are in
operation, time savings of 15% are obtained as well as .
profits: for the community which are three times higher

than the invested capital. Surveillance of highways and
control of parked cars in an area are associated to the
traffic contfol.system; The purpose of highway surveillance
is to control traffic by the installation of apparatus along
the highways and to make 31gnalllng devices function to |
advise the driver of impending risks. » L
The instruments .installed along the highway transmit i
1nformatlon to the control centre where-the computer collects
and . processes the data and takes the necessary control
"decisions before transmlttmng them to the sxgnalllng de?lces
located along the highway. -
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Another,problem which could be solved by a central computer

is that of parking: the parked vehicles form an integrating7
factor of traffic in the central areas of large cities and
the need to park the car for long periods requires.that

high-rise parking houses are provided..

In order to exploit them to the maximum:it is necessary to
.Aindicate to both commuters and drivers which are in transit
. in the city the parking situation within a certain area.
However, given the éver increasing traffic, this operation
becomes ever.more complicated and -makes some form of | ‘
centralized traffic control necessary..

By centralizing parking control, the’driyers can be directed
by means of "signalé" to the roads chosen and be informed

about the availability of parking spaces. -
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6.4. Water-Air Control

Although at present the activity of monltorlng the air
and water quallty is small, it is predlctable that, due
to the dimensions of this problem,governments will show
greater interest in this respect. Various programs exist
already, generally in, the direction of collecting and
analyzing basic information about the quality of air and

- water through samples collected periodicaily and analyzed '

" with the usual laboratory techniques. ' '
Obviously, these procedures do not assure adequate control :
and they have ‘been 1mproved by u31ng 1nstruments at various
survey points which furnish- contmnuous means of comparison;
in the meantime, multlparameter control systems have
been developed. ;

The computer has the task of forecasting the air's quality
(for each urban area)uith’an advance varying from 6 to 48
hours, based on data about atmospherlc condltzons.

Then the computer processes an “"emission model" (Wthh takes
into account quantlty and quality of substantn.al polluters,
area by area, weather forecasts and damly, weekly and season

- al varlataons) and a ”dlSSlpathn mode1" (which could control
‘the axr,,area by area,'based on the wmnd's speed and
atmospheric conditions). Comparing‘the‘aCtual conditions with
an “"acceptability model",'memorized pteviously,'the computer
could indicate in advance COrrective actions whioh' should
to be taken in the case that pollution reaches_dangerous"
1evéls. A system for pollution control foresees thus medium-
size computers for each area, approximately the size of a
region, and a giant central computer operating in time-fw‘
sharing for scientific calcwlations ad the acceptability models.
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-

Also for water'pollution control, which uses, like air
pollution control,continuous multiparameter mdnitoring
systems, instruments are required for continuous survey by

" the observation stations as well as a diréct connection by
teletransmission to the central installations of data collec-
tion and elaboration. |
In the US which are the leader in this field, the Federal
Water Pollution Control Administration gathers information

" from ‘thousands of observatlon poznts with a computerlzed
system called STORET (Storage and Retrieval), and dlstrlbutes
this information to other local government organs, presuppos-
ing that the latter has been previously entrusted with the
task of air and water;pollution control,

In Europe water control is often performed -at a local level
and joined together with other'hydrographic control activities
all perfarmed in a hydrographic basin. Typic?l is the Ruhr .
basin where activities concerning the water are performed‘
under the control of eight associations.of users of this
same water., _

In Itély the Regional Union of the Tuscan Provinces has
thought.out a systemtfor rational management of the water
resources (1) which collects data from a net of pluvio-
meters and hydrometric devices ‘installed in the water
collecting basin in a data proceésing centre which directs

a mathematical model of the basin and has the task to:

- predict the probable changes in water levels;
- indicate opportune maneuvres of the various devices
in order to guarantee rational employment of the

water resources.

(1) Regional Union for the Tuscan Provinces - Project Etrurla,
Florence, 1969. :
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7. Concluding Remarks

Forecasts about requests for extra-large computers,in order
“to realize the hypothesized information subsystems, by
central governments in the countries considered are listed in

the following table:

FORECASTS OF EXTRA-LARGE COMPUTER INSTALLATIONS PER SUBSYSTEM IN PUBLIC ADMINISTRATIONS
OF THE EEC COUNTRIES AND THE U.K. DURING THE SEVENTIES

1970-1975 1975-1980
(72}
g g
3 z 3 3 z 3
w [v'4 NVl

S 2|3 |z |8 |, 158 |8 |8 |z [§B].
2 || & (2|8 |5 |8 |8 | |28 |5 |%
[} W O - -4 e} [++] E O Lod < D
STATE BUDGET x| x X X

. : : }x ' 1 x

TAXATION : X x| x x | ‘
STATISTICS ' x| x X X
CENTRAL POPULATION REGISTER x| x X X
LABOR FORCE REGISTER ] x X X x
SOCIAL SECURITY X X X X
PUBLIC HEALTH
AIR TRAFF1C CONTROL ' : ‘ X X X

ME TEOROLOGY .o X : X XX X X
L AW DATA BANK x| x X X

The major past of the installations should bé realized

by 1975-1980. : ’ - .

It is, however, not'pdssibie to formulate forecasts about
requests for extra~largecomputers by locgl gove?nments,
because they depend from current and future reorganizations

of their territorial jurisdiction.

.
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