Sclence Academies.
faced with the problems of the modern world (**)

The theme assigned 1o this paper makes refereace o many aspests of the
problcms facing us in this sge. They ae of & social, scientific,
“sn, inevirably, also political natue.

At the same time, these problems are 80 many that it would be hard merely
0 lisa them all.

This premise fully justifics, 1 think, the need for choouing first of all a limised
mumber of problems among the most important oses we are living with and
hnuh-—lnbnnld:up‘uudﬂv)ﬁéqvﬂlhdmd. Tn this
T will do rap best 1o follow 4 line us kogical s

teiTe nevinble fragmentation of the discussion, but 1 must
moﬁthllvﬂlliwhuanwnwdmrhhndh:mlmhm
iéo f1cld of my knowledge snd, expericnce. This. considerstion. will justify. my
. repeatedly referring w0 problems | have personally experienced.

DrrooucTion

In this discussion, ameng the many problems with which mankisd i now.
confronied, atention s 1o thowe connested with the uelisation of some
resonrces sssatial to the progsess of society towards berter Fving condisions,

T s cear that this subjec i aready 10 vt i elarion 0 the dime avalable,

the uplifting of moral values and with intellectoal

(#) Membes of the Acuemy, Honorsry President of ENEL (Ente Nasiooale per 1eer

*(“lu«m«mauww.m-mu&mumwa
year 000" (Rowe 2022 Sepsember 1982}
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The cncntl facii of puges 40 lacly somaced il the by
and wilisation of the following sesouross

— Raw materile and prodcts, required among other purposes o improve
nutrition nd 1o make the environment healthicr and. more pleasant.

— Enmergy, roquired among other purposes:
— 10 lighten homan oil,
— for the extraction of raw materials and their conversion into usesble
foods, and
— o allow a greazee and more efficient mobility of man and matecisls.

— Informatian, with regard not only 10 the media for its sansmission and
processing, but akso and above all 1o the wealth of knowledpe mxd expericnce.

— Hiuswan efforts for the best utliztioa of the above mentianed resoarces,
through the comtrbation of intelligence, work capability and motivation towsrds
the improvement of living coaditions.

1 cannot go iato the many interconnections and intesdependences among the
various factors listed above, but it will suffice w0 mention some significant cxamples
copcerning the first three.

#) There is no trsnsformation of matiee without. enezgy wransfers between
the stating materials and the intermedine and final produces

Iy .l ptin o the- sy el 8 mn 1 obaloedfrom: e
formations of s materials in particulas, cooventional and noclear fucls),

¢) information is meitber matter nor energy, but its processing, transmission
and sorage (memorization) vequires some material suppert (equipment, PIOTTTng
and transmission spaters, texis, etc.) or eacrgy modium (variable clectric currents,
electcomagneric o sound waves), etc.

The focegoing represcnts an initial delimitation of the problems [ am going
to discuss, and comstitutes in a cernin sense a Frame of reference for the
mlénl.ﬂam that follow.

Tue Neep Fox A SysTeMs Aprroacs To THE Mamy Proniens

e has bocn repeatedly viated in these List fow years dhat the progress of

which atise in the advance of development 1o such levels as 1o suggest that the
time is coming in which it could become impossible to maintsin 2 ressonable
degree of conrol over the evalution af the major sectors of human activity, especial-
Iy in the industrialised countries.
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An emivent scholar and a1 the same time founder and mansger of & beading
1S, electronic corperation, Simon Rama, {n + book published some fifteen years
50, warned that in the sbeence of 3 preventive * reatment”, we would be headed
for *chaos™. This image appoars exaggerated, but perhaps is not so far from
the truth. What Is the remedy? Simon Ramo claimed thar the anly cure is the
*Systenss dpproach” 10 the maln problems.

In my opinion, thete s room for argument sbout the speed with which the:
danger evoked s moving closer, but there ks 5o doabt that the problem does exist
und that the only remedy s an increasingly extensive spplication of the Systems.
Science and Engincering.

Based on this and other considerstions, which 1 cunnot go fnto here, rwelve
sears 1gn | proposed o the Lincei Nationsl Academy i osganize & serkes of
Semiaary simed at the brosdening of knowledge about this hrsach of applied
* science, new in s many aspects, hut ancient in many others. Six Liacel seminars
‘on this theme, cach lasting one Full week, were coaducted by eminent Trulian sod
foreign experts, and had the constant participation of some 250 professional men
and teachers. The proceedings of thesc seminars are contsined in two volumes
sonling some 1700 paacs. T trast that in the forepoing I have shown. that the
Systems Science and Engineering has represented in a certain sense the connccting
1: beiween » prestigious. Academy and the problems listed in the beginning of
per,

I this coanection, bowever, it is not out of place ro recall two significant
circumstances, that is:
&) in order to underline the marked Interest in the interdisciplinary aspess
‘o the mujor prcblems, back In 1971 the Acadeony set wp on * Inserdisciplioary
Linceo Center™
G)mmsd.lhlmdno‘mmmdcnumm‘ the ane charscterised by
‘undoubtedly

only becasse of its synihetic quality, but alio becsuse it shows that the term

1) AM. Assrira: fue-un della scienzs wf ingegeeria doi ustemi, Roma, Accodesia
Mcoule dei Lineei, 1572. 14 Seiensa d:wmm.mnr-mm-mﬂm.
e e bl g e i ]

B ks ol st oo, ks mad s th 1
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Fig. 1 - oouibtionn 10 8 uniicd sysienn engioersing appeoach from vasio, soarees.

“Systems Science and Enginecring” is more fitting than the toce limiiiog *Sysrems
Engincering”.

T believe that no more ecds to be said 1o prove the “right of cirizenship®
of this science In the Sciendfic Academics, particularly in regard to the problems
discussed i this paper.

The Lincei National Academy, through the *Inerdisciplinary Lincsa Center®
s planning & resumption of the project briedly described sbarec a,. Iilulgnhe
organtzaton of 4 scics of semiars, each of them aidressed 10
The s il s it g pmant i s il dstwith mhrm
of the sectors of communications, energy, fransportation, €ic.

The priority given 1o the subject of water management derives mot oaly from
the face that this peoblem, expecially In Soathern Traly, bhas assmed alarming
proportions and characters, bat shio from the fact that such an important body
a4 the Céntro di Formarione ¢ Srudi per il Mezsogiorme — FORMEZ — jointly
with the University of Catania asd in cooperation with the Colorado State University
of Fort Collins, USA., has held in the recent past an expecimental course of
training anch updating for expert operatora in this ficld, based on the symems
approach o the problem.

The Lineei project referred o sbove will be carciad oot with the participation
of FORMEZ and. the University of Catasla

The Tnterdiciplisry Linceo Center will be very glad to consider any possible
cooperation in this fickd with the Forcign Academis so muthoritativly represented
Tere.
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| Tim Tossmiz Duvniorsmey oF TR CNTRBUTION OF ACATRAIES. TO THE
 Sorwmon o i Prontans Mistionsn

To stay within easonable time limits, 1 will have to confine myself o
- summaty discussion of some of the countless problems included in the frame of
aference oulined sbove wnd to some considetations of  geness] naure, whea
this will soem appropriate,

| Frons Theory 10 Applicatioss

The cvoution we have witnessed in the lnst few docades has shown ot ealy
& prowing Entendependence between basic tesearch — theoretieal and experimental
— wnd applied vesearch, bui also an incressingly extensive use of science’s most
advanced methods and instruments. On the ather hand tescarch, shove all
expetinacncal, I3 relying on incressingly impostan contributions from. the most
dvanced ackicvements of technology.

© Bot there is more, since certain reseasches conducted even in a distant past,
above all in the theoretical field, now constitute the foundation of practical ap-
plications of great importance.
would bave ceen remorely dreamed that when, between 1672 end
1676, Gorried Wilhelm uammmnmmhplag.!mﬂmméhu “diad
lhmj'lmﬂmu]mlmmwubmmdw4mlh=m introducing o
<abculis more accurate than the patural linguages, be was in effect facing
dlmhkﬂh&nd:bcmodgmmmo.
Later, in 1854, Britih mathematician Geotge Boole introduced the
* that carrics bis mamc, In the framework of mum-mam-uirhu.hn
| an approsch which went far beyond Leiboi
| e oo & s i v i e i ek
{ of these two faowas marhemaricians woold bave made possible the development
of a discipline and technique which under various aspocts characierise our present
e

* But there are many more cascs fn which the time clipsed between the
achlevement of theorciical results and practical applications i3 much shorter, &
we shall see further oa.

1 shall meation bete oaly one significant example, M‘mhmh
practical applications of an sdvanced mathemasical method {ntroduced by Levi
Givita o Ricci Curbastr, exicasively used by Einstein in the development of
the theory of rolativity. This is the fensarial calcutus which, afier having been
xtensively uscd i the theory of clasticy (ameng others by Leon Brillowin),

found

'me in - paper published in 1963 by Mas Donald Publishing
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House in London ('). Although it did noc sitract the attention it would have
deserved, outside of the <lectric power sector, this work oaunilnm o fundamental
theoretical contribution. to Syatems Sclence and Engineering, In any cvent, bt
led 10 the formation of the Teawe Society of Great Britain, founded by Sir Austen
Stigant.
I belicve there ate no doubts about the fact that the subjocts 1 have just
mmswi constigie o very fitting asea for any Seientific -‘lﬂdﬂwy
Jes acipinate from the the beginning

of this paper.

Raw Materialy and Products

I the ficld of encrgy, » distinction is made between rencwable sources (eg.
Bydeaulic encrgy) and non-tencwable ones (c.g. fossil fuck).

This distinetion alio spplies 10 raw materiale, with the difference dhat almast
all of them are aon-renewrble. Thete s, boweves, an fmpostant selection based on
the foresezable duration of mineral tourees and, &3 it is logical, atteation is called
in particular to the tow materials which are becoming mare rapidly depleced.

The problems involved concern among other things:

— the estimates of reverves,

— the evolution of methods and costs of extraction, the processing of ores,
refining, ¢4,

— the conversion of the ares into the basic raw materal, exc.

Onc problem of & general nature, and all the more urgent and important
the more limited are the mmmzm.mmn(upﬂnunhummmh

products, alfecting the whole chemical industry, which rabses
problems into which T could not go, both becwuse of time limitations and becwise:
they fall outside my field of knowledge.

theory
mc.dmmdmwﬂnmmmhmﬂdddbﬂkmwl
also in that of applicd research,

Ta this connestion, 1 believe it fitiing 10 quote a passage from a recent paper
titled L'Emoprvuivududeﬂdeumnéum'l’hm'&ﬁm
Unberto Colombo, Chairman of the *Comité Européen de Recherche et Dévelog-
pement”, makes the following statemen:

1 um, Ko, Dishpts - the Plgonle Sl of Legolod Synom:

£4 A papes ead 3t the Colloquiim n *Tnoovssion <t Sacisé* held in Paris on Naveriber
1931, 1001 o . i o e *Arilenls Feiopnss ds. Sk, s A
Lermes®,

ol
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“Today, the complex of scientfic knowledge ends.to become unified into a
branch of knowledge: it is tmorc. important to know shout the
intcractions between matter, farces and phenomena than to study them tharoughly
it separatcly. This Is perfectly illmrated by the awasding of this
sear's (1981) Nobel Prizes. They were given for the study of the forming of
‘molecules. through the mechanics of quanta and for elctronic and liser specto-
metries, which, are cusential elements in the determination of chemical structures”.
It s oot ecestary 1o recall here the very fast evolution of the sescarch —
Jpased on the most advanced knowledge of the intimate structure of marier — into

the propertics of the materials now in use aod of new materials intended 1o meet

ingly. strict and sophisticated requircments.

his ico, taough ripid of i, e chdot
leave out @ mention of bistechnologies and of "Genetic Engineering”, which arc
taking o0 an exceptional relcvance in the ficld of basic and applisd rosearch in
the moat sdvanced mspocts. Tt poes without saying that thls arca i forming the
bject of intensive activity by all Scisatific Acadcmics cverywhere.

Tn this connection, 1 would Tike 1o recall thar genctic engineering Js ooe
of the subjects of closest study io the US.A. by the National Acackemy of Eaginces-
ing, whose President, Dr. CD, Perkins, in presenting the Proceedings
6f 4 symposiam organised by the NAE on the theme of “Genetlc Engincering and
the Engincer® (), after recalling the fast evolution of genetic engincering in the
fast 20 years, stressed the need for & close liison and cxchange of information
between resesrches, engineets, acadcimics, industrics and governments.

Genstic enginéering ks also one of the leading subjects In the preatigios
sagaiice, Science, the offical organ of the Amerikan Association for the
Advancement of Sciences (AAAS)

Energy

There is teally 0o nced to stress the importance ssmmed. by the encrgy
peobles, a subject for concern by the Gavernments, by the scicnific and sechnical
aqginisations and by public opinion of ol countrics, as well ws by the leading
intemmational bodics, such s the UN, the OECD and the Buropean Community,
‘espechally after the oil broke out with the Kippur Wa.

Tis many scientific, technical, economic and social sipects have been dis-
cussed o repeated oceasions by all Acodemies of the world, so that it is bard to
wlk about thems withour repeating things that have already been said and
written, and therefore | shall Limit myself to some considerations.

As a whole, the energy supplies offered by Nature are ualimited: the buic

0 ineering and tbe Enghoeer, A Sympesicm st it g
Noveuber 3, 1981, Washingion DC. - The Naooal Acsdemy of Eogiorering. Naooul
Acadecny Poow, Woahiaygon D, 1982,
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problem s that of drewing from these supplics the energy useable in the most
waried applications under the most economical and relisble conditions as regards:
the mecting of roquirements and the safety of woekers and populations.

If there s one sector in which spplied research and applications have follow.
ed withour delays the achicvements of busic research, it is thet of energy. It
will suffice 1o think of the evolution that bas led 1 the use of ouddesr fission
reactions for the generation of large quantities of cnergy and of the chose con-
nection berween basic and applied research in this field. It was just forty years
ago that Enrico Fermi and his coworkers produced, at the University of Chicago,
the first coatrolled muclear reaction for the production of energy for pesceful
parposes that hes Jed 16 the present great nackse power plants and 10 develog-
ments which, in @ relatively sbost time, will lead o the breeder reactors, which
will extrace @ quantity of encryy from vrnium equal o sixty to seventy
times that producible by the cxisting resctors.  And this ks oot a pusly
theoretical forsast, soce u 1,300 MWe plant s being complored, which i the
rcaneat In the workl of this type, while not eoly experimental but also demonstrs.
tion pawer breeder rescton have been operating for many years

The construction of this plant s the product of an inemationsl cooperation
within the European Community, whese origin and developments are dissussed in
the papers cited in the foomoce ).

Farther in the future is the construction of “fasion reactors” which will again

y to 4 very substaatial extens the potentisl energy seserves useshic by man.
ik in this field. s in progress in the US.A., the
USSR and in the European Community. As in the sector of bresder reactons, the
Iatter has achicved 1 coacurrence of effons by combining the efforts of scieatists
and engincers and financial resources, towands the attaiment of gouls upon whidh
the future of the countries of the Community largely depends.

T huave discussed fn the fitst place. those rescarch progeams which, on the
one hand, offer the prospect of a substantial contsibution, not very far in the
fture, to the meeting of steadily increasing cocrgy requirements, and st the same
time make it possible and will make it possible to an fncressing extent, to progres
sively displace conventional fossil fiels, and in particular oil and natoral gas from
tuse i thermal power plints, relessing them for sss in which they are

This does not at all mean thar other energy soutces, mainky rencwable cnes,
such as the hydesulic, solar radiation, wind, the tides, efc., arc not atrracting
the same attention.

Thus, every effort will have to be made s limit encrgy consmption throvgh
hmlml:mwﬂn&wyﬂu possible measures for the conservation

l have thus mugln 10 describe the fickh in which more significn: work is

) AM. Anuuaas 11 prevente ed § fstaro deieneegia wteare con paticolere vigusrdo
@ surigeonsior - UNIPELE - Commenity Joint Sty Groop on Brooder Fesciors. 11 raolo
ek resicrl awioferiizzantt wela Comurith Exvopra, « L'Eleurosecsions No. 7, Juby 1582,
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being dane by scientists end experts, and therefore by the Academies to which they

This doss not wean that careful consideration shoold not be given 1o the
developinent of research in more traditional ficlds towards the improvement of the
of the custent means of energy production, but this is essentially a mattes

of applicd rescarch.

Before moving on 1o another subject, | would like to dwell on the sigalficant
eounM:loﬂlhlll-eSyslm-sz Eaginesring can make to the solving of
encrgy probl

S g R iy et s sl ok
conversion. and down 1o the end uses of enceay, constitutes a geoecallzed system
comprising sectors, cuch of which Is 10 be consdered separaely, belors being

segard 1o one problem In which T have boen very much
sy, 4ot lation o which Serking SouM e Wl mairlate
than the systems approach, and therefore the wse of the methods of Sysicms
Science and Engineering.

“The problem stose ia uly in 1963 when, following the nationalisation of the
elocuric power Industry, some 1200 utility companics, large, medium and small and
arganized in different ways, had 10 be merged (and nor merely thrown together)
into a single strocture and orgentestion, achieving among otbers the following

— raising produtivity as mech s possble,

— reducing to 8 minimum the “mean encrgy path®,

— muising the overall clficency of thermal power gencration and, s s
consequence of the forcging,

— seducing in real terms the cost of cnergy.

1 would be departing too fat from the subject of this paper if T dwelt on the
results nchieved, which have been Jurgely satisfacrory, but T would like 1o call
attentian to that stracrore of the system which decisively contibated (o the aftaine
men of those results.

This is  contral control system, now belng progressively automated, which
achieves in real time the economically optimal pattern of generation and primary
trammission of clsciric eergy aver the utire national teritory, achieving i
pasticular that load distribution mong generating uaits and that regulation of
enesgy flow in the power lices which minimize losses in the entire system.

"But the “lategration” of the nasonal production complex hus avalred several

otler problems, on which I reparted in the Geaeral Report o the “Power
Comporation Confercace”, which ot by chance was held in Rome In 1969 (7.

15 438 et T Rk o G B K e e,
Transamiscics and Ditibution of Elecric Pasoer -
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One participant was the late Philip Sporn, one of the leading esperts in the
field of cnergy gencration and pioncer of the clectric power industry in the USA,
with whom 1 bad later a nombes of mectings at the National Acadecay of Enginees-
ing (of which be wss an authoritative nationsl member and 12 forcign memberl.
1971, Philip Sporn pave w0 the wide<ciroulation. magwsine, *Electrical
an interview in which he drew o pwmzz of the avalanche of problems
bl st lad sdioriiny S sdamain dtsi
promincatly under & perticulecy slgnificant uuc dictazed. by Spom himself “For
Utlitcs, the Fumsre is o Sysems Problemn® (7).
c sbave comiderations serve 1o mllw clearer what 1 ssid earbcr about
!rlncm; Science und Engineering.

Irspomsarion

Inlnmlklmhmlrrlﬂpﬂu\lollﬂmiu( the many
conceruing data transmissien and because there would be oo

spice 10 dovelop them and, furthormor this subject hat besn disciascd at Kagth
il

accasions.
1 will instead ke up some maters of  differcat namre and of po small

importance.

First of all, lwﬂlnlu'ldlhl-lbhsdmlmpmslmﬂ.nﬁwmllw
‘problesns. coporring the uillisation. of coergy fesou

1 do not believe: there can b:mydmknhwnkhnlhnmo‘lkwlu
of the Academies is to contribute 1o the esuablishment and the respect of truth.
Many suthoritative statements could be cited in this seme from specches and
papers of emineny scicatists and philosophers, but this will be unnecessary.

i il A s R e
production, poblic opinion i troubled by the spreading of information which
wery often has lirthe o no commection with the trush. Mostly, these are claims
woiced by incompetents who, however, are very well versed in the art of capturing
the attention of eaders or Listences by clamoring about dangers which are cither
inexistent or blown up out of all proportica and by projecting images of the facts
which are emirely fantastic or even ridiculons for those who have some idea
of the truth.

By way of example, 1 am’ rofcrring to the image of a hypothetical ‘nucleks
power plant accident, which has been cisculated very wi m)dyldn:hmnghlm
shown arvund the workl), and which created n some strata of poblic opinion
the socalled “China Syrdroms”, widely exploited following the Theee Mile Tsland
sccident, What is presented is o suceession of cvenns which not oaly ase largely
impossible, bt cven contradict. the most clementary principle of phyvce.

) Putezn Sroun; For Uil the Fature is & Satems Probles i « Evccial Woekd »,
Januay 1971,
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And what shoakd we say sbout the “clssification” of enerpies as “soft” and
“hard”, which is meaningless bat geoerally uied to fight shat concentration of
production facilities often dictated by Nature b the hydsoclectrcal field, and
which, in any case, resuls in the highest eficicncics and cconomics of scale? For
same time, public opinion was convinced that o melear power plant eould explode
like an atom bomb, but this image is now declining,

Learing aside these irages, and vy oebers of the same kid, it woold
seem appropriste for Acsdemics to carry ont an action intended to contain —
2 tosal elimination is impossible — u *pollution” of information which causes
enormous demage, a5 1 have had occasion to stress at differens tes, in pasticular
at the World Eocrgy Conference (%)

Let me add that sometimes we find, with great regret, that welleducated
people, widely known in-different fields, speak cut about things they do ot

probems
should be condacted st all levels of education, from the clementary to the highest.
Soame ten years ago 1 proposed a prograim in this divection 1o the dhea. Mindstes
of Public Fducation, and an acton was vtated aod s o developiag, bat rescls

techniques and instruments of his typically interdisciphinary branch of science and
engineering should find space abeve ll in preparatory courses.

“The objective is to broaden the studen’s horkons and to largely offset the
negative consequences of specialization, hawever necesary.

1 cannot devote any more time to this subject, except o refer those who
i T i T kit T s i e ol i
in the Procecdings of the Lincei Acadery (')

On vaious ecessions, bowever, 1 have called for o sevision of usiversity
curriulums, especially in Engincering schools, o the basis of a aysteras approach
which, I am convinoed, would serve 1o <liminate certain limitarions which often
hamper the careers of futre engineers.

Finally, onc consideration which T believe soncerns many: , alflicted
by-mdnuhdnﬂwhdummlkmmhrmrddbypuﬂnnplmﬂu.b
indusirial circles and by thase eesponsible for the political guidance of the country
a5 “ivary towers” inhabited by people who understand esch ether (snd that not

() AM. Asauwar The Cost o] Deleys in Duitding Large Eleiric Pesser Plante doe 10
Obtactes 1o their Comtrction - The Indien Situsion,
0 AM. Anoa ﬁﬂvmhfhiﬂylulwhuqurhﬁqhmu
i Relsiion fo fhe Firld of *Everget
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abways) snd who have linle of 6o contact with the cxternal world and with che
country's ccononic and soctal sealities.
This was onc of the ressons — perbaps the mala ane — which led the Tote
Prof. Beniamino Segre, pust President of the Class of Physical and Mashematical
Sciences and then President of the Academy, to establish the Linceo Interdisciplinsry
Center | have mentioned culier. The resalt was a positive one, a5 proved by the
fact that in 1976 the Iralian Office of the Prime Minister commissioned the Lincel

Academy w0 carry out an investigation on the development of Irmlian socicry,
which involved the study of some subjects of nationsl intcrest, incliuding “Tralian
Labar Forces in 1986", *Violence and Crime”, “The Health Aspecis of Tlisn
Sociery in. the Coming Decade”, “The Encegy Problem® and others of comparable
Inyportance.

The reports prepared and published were much praised, bat the project was
ot followed up x5 desired because of the freqoent changes in the government
of Toly.

To conclude the above considerations in summary form, 1 will say thar for
vatious. Academies the problem is not that of “savoir faire™ but rather that of
“laite savole™ 2 fs my personal belicf that his problem deserves more attention.

Human Resources

This is the last sobject of my report, bur certainly not the losst important.
To back up this coniction, I would like 10 mention one personal experionce.

When, in 1976, at the end of oo of the triennisl Congresses of the
Insernational Union of Producers and Distributors of Electrical Energy (UNIPEDE),
1 was asked 1o draw the concluslons of a zather busy week, I decided not to make
# quick revicw of the various papers, bat insiead 10 call atrention 1o the only
resource which had not been discussed as being *kenmaterial”: the buman resutce,
which I bad o hesitaiion in rating a5 more important then all the ohers pat
topeiher.

Indeod, what would be the ose of plant and equipment — even though they
fﬂﬂnlFﬂ\mnrvﬂrﬁwbﬂhw—lllkymmopu‘mdhm.dﬂd
by the knowledge and cxperience gained through moch wotk and somctimes
suffesing?

Towards the best amd most satisfactory use of the human resource, also from
the social standpeit, & predaminant role s played by & stucture also of the
immaterial type (1 was abot 10 s1y of the *software” typel, wnd namcly organiza-
tion. This resource Is decisive towards the resulrs of plant operation and manage-
meat. Here apain, the Systems Science and Engincering finds i full application,
since the organizational fabric can only be woven after that of the complex of
planning forming the object of mansgemeat.
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This is all T can say here sbout this matter, referring those who wish to
koow more abont it to the paper cted in the footeote ().
Iflhwm&dhpmmmvlmlkmmm
s becruse

-dwi:n-hdawnd-danuﬂwﬂ Memﬂwdemd—lhldnlu'mh

mostly do not have immediare Their very serious effects develop

mdw‘h bu:-)a-u.qanmm.gh-‘s( the situation has in most cases
me Irreversible.

.\nd Geully, dhe ocganisation of teaching at all levcls assmms a7 impoctance

the contribution which the Systems Scicnee can make 10 the soluticn of these
pnﬂem 1 wish to call yoor attention 1o s UN manaal which constitates a sound
‘uide for oducators in developing countries” ().
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1 fully agree with the very facinting talk by Professor Angelini and 1

fully sgree that the problems of the management of crcrgy problems in our

world are very fmpoctint, but T sold ke to draw your otceation to. some

other probliane which [ would ke o call challenges of our modum world.

me of all the problem of pesce in our world is one of the mwin tasks
the Academiies of Sciences,  Second: 1

playing in the United s‘.m‘ with some developed mmu 1 see that cancer

md el dvase ar wp probles n our sociey and 1 acadeaaics

of e & High ropundbliy s for sach probléas. Thia in e fioe

ek T would ke o mention, 0 | cisk we e 1o forus e 1.. :,. em that
d

[
2000, ragbe every Sl vl will die of

o el ool il ks wscd by the scientific role i fredinil
by

1 would ke 1o menion in this coasecon ane probem which we s o
out couniry. We huve for example an jrehensive cancer center,
16, Docms oF e Ay oF Sy o 10 Lo ¥ e sy g 4
much sttention in the Academy of Science to the cancer problem. But there is

ave poin: which i maybe a point for discussion. It fa the question of how

of the o in such 2 problem! we lmit our activities ©
basic research, or shall we take the responsbility slso for very hard prcbl
for society, like cancer control in the counry? We that the
thoukd o o ol bl remarch -~ e bcle ¢ 0
o

1y of
i cari ey y resen
it B 8l oo Mooy oo Pyt
of sience should nat be iolated from the society will support me in this and
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2 very wide lavolvemens of scudemics of sicaces
limited 1o basic rescarch.  This

like to_ support
wuch fields, not_ only

1 believe
k of the 1t constitutes an originsl
iperans oo, 1 sl e here 0 oo the et the Nacoml
cademy of Enginecring of the United States (1 sivier tional
of Sﬁmm)]hs p.nimllr interest in medical nh |
the interest in genetic ndlvnuldhhlnglllﬁxdzha
. aliaut Sull € i -sumy wf the National Acdemy of Enginecring i
dteased 10 madicl pribli it ot problems bevught 1 oo Fr

I tink e ol robaly somen o one of the

ihat we do pot even
o sl i, 1 i Ut e seaiemies bave (el
foding 3 coman lagguge beeen diffras peole i diffcren Gl
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undesanding tayiog sboct saibiog any more, So 1 would
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i ingorin conion. And 1 boge omering et
present mecting,

AngELne
I thank professor Peters for his comments aod I fully agree with him

ManniBerrone

1 thak Professor Angelini for his impo pestions and
want 10 cll ancsios 4B 1 e Fxpamaace of e Sipact of bisomiin In
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Th s speily impocon. o, dsveoping
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is difficult in ng wumw. a
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international of selentific informar

reference
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