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Opening Ceremony



Schedule

AV a—Ib

Opening Cel”emony Tuesday 26 April , 1983

10:00-10:30 HRH The Prince Philip, Duke of Edinburgh
The Senior Fellow, The Fellowship of Engineering
Mr. Takeso Shimoda
Presidet, Honda Foundation
Chairman: The Rt. Hon Viscount Caldecote DSC FEng
President, The Fellowship of Engineering

Opening Session Tuesday, Aprl 26, 1983

10:30-12:00 Chairman: Sir Denis Rooke CBE FEng FRS
Senior Vice-President, The Fellowship of Engineering
Viscount Caldectoe
Technology-Master or Servant?
Mr. Moeen Qureshi
Senior Vice-Presient, Finance, The World Bank
Technology in a Developing World

Modern Technology in the
Context of Western Europe

Tuesday 26 April , 1983

14:15-17:30 Chairman: Professor Sir Hugh Ford FEng FRS

Vice-Presient, The Fellowship of Engineering

Mr. Umberto Agnelli
Managing Technological Change in Western Europe-Challenges
and Possibilities

Dr. Giinter Schuster
National and International collaboration in the development
of Science and Technology: a European view

Discussion

Break

Professor Gunnar Hambraeus
Modern Technology in Western Europe: Problems and Options

Sir Peter Gadsden GBE FEng
The Perspective of the Past: Indications from the history of
the Industiral Revolution in Britain

Discussion

Advanced Technology in
NOl”th America Wednesday 27 April , 1983

9:30-12:30 Chairman: Sir Robert Clayton CBE FEng
Formerly Vice-President, The Fellowship of Engineering
Professor Herman Feshbach
Social and Cultural Effects in the USA of Recent
Technological Developments:
A Physicist’s Viewpoint
Dr1. Robert A Frosch
On Tap But Not on Top:
Technology in a Pluralistic Society
Discussion
Break
Professor Ithiel de Sola Pool
Changing Technology-Its Social Impact
Dr. Roger E. Levien
Interactive Information in the Office and Home-Technological
Evolution, Societal Revolution
Professor Harold W Lawson Jr.
Some Consequences of Tomorrow’s Electronics CAD Systems
Discussion

Technology and Cultures in
Developing Countries

Wednesday 17 April, 1983
14:15-17:00 Chairman: The Rt. Hon The Lord Nelson of Stafford FEng
His Excellency Sheikh Yamani
The Potential for Industiral Technology in Developing
Countries
Mr. Surendra J. Patel
Technological distance between the North and the South
Discussion
Break
Mr. B.M. Grime FEng
The Potential for National Resources with Reference to
International Trade
Professor Brian A May
Effective use of Agricultural Technology in the Developing
Countries
Discussion

An external view of the Institution of Civil
Engineers (front) and the Institution of
Mechanical Engineers (rear), meeting
place of the symposium.

VHRH the Prince Philip, Duke of Edinburgh,
addressing at the opening ceremony.

Mr. M. Qureshi, Senior Vie-President of the World
Bank, giving his Keynote speech at the opening
session.



Social Aspects of Technology
in South-East Asia and Japan

Thurday 28 April , 1983

9:30-12:30 Chairman: The Rt. Hon the Lord Sherfield GCB GCMG
Dr. Shinroku Saito
The Clashes between Society, Culture and Technology
Professor Ungku A. Aziz
The impact on Culture and Society of Changing Patterns of
Employment
Break
Professor Shuhei Aida
Future possibilities in Telecommunications and their impact
on Society in South-East Asia and Japan
Professor Kazuhiko Atsumi
Medical Co-operation Programmes for Asian countries
Professor Toshiyuki Furukawa
A comment on the Relationship between Medical Progress
and Social Development
Professor Reikichi Shirane
The Challenge of the New Media Age to Communication
Professor Toru Yoshimura
Policy Making for Technology in Japan
Discussion

General Discussion and
Formulation of Conclusions

Thursday 28 April , 1983

14:30-16:30 Chairman: Viscount Caldecote led by a panel of speakers
including:
Professor S. Aida
Dr. R. Frosch
Professor G. Hambraeus
With a summing-up by Sir Francis Tombs FEng Vice-President,
Fellowship of Engineering

Closing Ceremony sy, apis, 1083

16:30-17:00 Mr. Hiromori Kawashima
Vice-President, Honda Foundation
Viscount Caldecote

Social Rogram

Monday 25 April
18:30 HM Government Reception for participants at Lancaster House,
: London SW1
Host: The Rt. Hon Patrick Jenkin PC MP, Secretary of State
for Industry
His Excellency Mr. Tsuyoshi Hirahara
The Japanese Ambassador

Tuesday 26 April
18:30 Reception given by Mr. and Mrs. Soichiro Honda at
The Institution of Civil Engineers

Wednesday 27 April
19:00 Reception by the Fellowship of Engineering at the Science
Museum, London SW7

Thursday 28 April
19:30 Dinner given by Mr. and Mrs. Takeso Shimoda at The Inn on
The Park

Session scene

Session scene

Closing session chaired by Viscount Caldecote,
President of the Fellowship of Engineering.



Organizing Committee

EITERZ

Sir Henry Chilver FEng FRS Chairman
Vice-Chancellor, Cranfield Institute of
Technology

Professor Shuhei Aida Vice-Chairman
University of Electro-Communications,
Tokyo

Professor John Coales CBE FRS FEng
Vice-Chairman
The Fellowship of Engineering

Bruce Adkins Chief Rapporteur

Philip Fellows OBE DSC
Symposium Organiser
The Fellowship of Engineering

Professor Gunnar Hambraeus
The Royal Swedish Academy of
Engineering Science

Michael Leonard FEng
Secretary, The Fellowship of Engineering

John Lyons
General Secretary,
Engineers’ & Managers' Association

Sir Francis Tombs FEng
Director, N M Rothschild & Sons Ltd

Dr Peter Trier CBE FEng
Director, Philips Industries UK

Taizo T Ueda
Managing Director, Honda Foundation
ex officio

Organizing Staff
BER

Press Officer
Mr Michael Bradbeer

Symposium Staff
Miss Diana Kurzman
Miss Mary Muilin

Mr Sam Tulip

Honda Foundation Secretariat
Mr Taizo Ueda

Mr Yasuro Nakano

Mr Kohachiro Suzuki

Mr Youzo Yoshida

Mr Masaru Unno

Designers
Banks and Miles




Participants
Zm&

Professor Sixten ABRAHAMSSON
University of Gothenburg

Professor RT ACKROYD

Mr Bruce ADKINS
Chief Rapporteur

Mr Umberto AGNELLI
FIAT

Professor Shuhei AIDA
University of Electro-Communications,
Tokyo

Professor P AIGRAIN
Thomson-Brandt, Paris

Sir Ove ARUP
The Fellowship of Engineering

Mr Eric ASH
The Fellowship of Engineering

Professor Kazuhiko ATSUMI
University of Tokyo

Professor Ungku A AZIZ
University of Malaya

Sir Peter BALDWIN

Mr C BAM
World Bank

Mr Harold M BARLOW
The Fellowship of Engineering

MrJV BARTLETT
The Fellowship of Engineering

DrJ C BASS
The Fellowship of Engineering

DrRBELL
National institute of Agricultural
Engineering

The Rt Hon the Earl of BESSBOROUGH
House of Lords

Professor RE D BISHOP
The Fellowship of Engineering

Professor J BLACK
The Fellowship of Engineering

Mr Basil D BLACKWELL
The Fellowship of Engineering

DrJohn BOWMAN
National Environmental Research Council

Mr E U BROADBENT
The Fellowship of Engineering

Mr C D BROWN
The Fellowship of Engineering

Vice-Admiral Sir Lindsay BRYSON
The Fellowship of Engineering

MrTW BUNYAN
The Feliowship of Engineering

DrJ H BURGOYNE
The Fellowship of Engineering

MrM H CAHALAN
The Fellowship of Engineering

Professor Eduardo R CAIANIELLO
Post-graduate School in Cybernetics and
Physics, Naples

DrJ C CAIN
British Technology Group

Viscount CALDECOTE
The Fellowship of Engineering

Sir Jack CALLARD
The Fellowship of Engineering

Sir Richard CAVE
Thorn-EMI

Dr AALCHALLIS
Department of Energy

DrJ C CHAPMAN
The Fellowship of Engineering

Mr Philip CHAPPELL
Morgan Grenfell Holdings Limited

Dr Harold CHESTNUT
General Electric Company, Schenectady

Sir Henry CHILVER
The Fellowship of Engineering

Dr Annalisa CICERCHIA
Centro di Ricerco e Documentazione,
Rome

Sir Robert CLAYTON
The Fellowship of Engineering

Mr Roy CLOSE
British Institute of Management

Professor J COALES
The Fellowship of Engineering
DrJohn COLLINGWOOD

MrH E COLLINS
The Fellowship of Engineering

Mr E H COOKE-YARBOROUGH
The Fellowship of Engineering

Mr John F COPLIN
The Fellowship of Engineering

Dr Jose Maria CORONADO VALCAREL
Fédération Européenne d’Associations
Nationales d’lngénieurs

Professor F W CRAWFORD
The University of Aston, in Birmingham
Lord CROHAM

Professor Charles A CSURI
The Ohio State University

Professor Ranger CURRAN
Youngstown State University

Mr Thierry De BEAUCE
ELF, Paris

Professor ithiel De SOLA POOL
Massachusetts Institute of Technology

Mr Handel DAVIES
The Fellowship of Engineering

Mr John DERRINGTON
The Fellowship of Engineering

Miss Hilary DOLING
The Sunday Express

Professor P J DOWLING
The Fellowship of Engineering

Mr Diarmuid DOWNS
The Fellowship of Engineering

Mr G A DUMMETT
The Fellowship of Engineering

Sir St John ELSTUB
The Fellowship of Engineering



Mr Glyn ENGLAND
The Fellowship of Engineering

Lord EZRA
Professor Herman FESHBACH

American Academy of Arts and Sciences,

Cambridge, USA

Dr G BRFEILDEN
The Fellowship of Engineering

Sir Monty FINNISTON
GKN Group of Companies

Mr C H FLURSCHEIM
The Fellowship of Engineering

Professor Sir Hugh FORD
The Fellowship of Engineering

Mr W FORREST
The Fellowship of Engineering

Dr A FRANKEL
The Fellowship of Engineering

Dr Robert A FROSCH
General Motors Corporation, USA

Mr D H FROST
Intermediate Technology Development
Group

Professor Toshiyuki FURUKAWA
Institute of Medical Electronics,
University of Tokyo

Sir Peter GADSDEN
The Fellowship of Engineering

Mr James Anthony GAFFNEY
The Fellowship of Engineering

Mr | D GARDINER
The Fellowship of Engineering

MrRT GERRARD
The Fellowship of Engineering

MrS A GHALIB
The Fellowship of Engineering

MrJ GILL
Department of industry

Mr D W GINNS
The Fellowship of Engineering

Mr Donald GLOWER
The Ohio State University

DrY GOUSTY
IPOSI, Marseille

Lord GREGSON
Fairey Holdings Limited

Professor Brian GRIFFITHS
The City University, London

MrB M GRIME
English Clays Lovering Pochin &
Co Limited

Mr Henry James GROUT
The Fellowship of Engineering

Mr G RHALL
The Feliowship of Engineering

Protessor Gunnar HAMBRAEUS
Royal Swedish Academy of
Engineering Sciences

Professor CHANDY

DrRHAWLEY
The Fellowship of Engineering

Mr Lionel HAWORTH
The Fellowship of Engineering

Sir Wm HAWTHORNE
Churchill College, Cambridge

MrHRHEWITT
The Fellowship of Engineering

SirJohn HILL
The Fellowship of Engineering

Lord HINTON OF BANKSIDE
The Fellowship of Engineering

DrM W HOLDGATE
Department of the Environment

DrG SHISLOP
The Fellowship of Engineering

DrJ HHORLOCK
The Fellowship of Engineering

Sir Robert HUNT
The Feliowship of Engineering

Mr F E IRELAND
The Fellowship of Engineering

Mr AW JACOMB
The Fellowship of Engineering

MrC AHJAMES
Royal Commission for Exhibition of 1851

Mr F P JENKIN
Central Electricity Generating Board

Dr David KALDERON
The Fellowship of Engineering
Lord KEARTON

DrRW J KEAY
The Royal Society

Dr AKELLY
The Fellowship of Engineering

Dr A J KENNEDY
The Fellowship of Engineering

Mr O A KERENSKY
The Fellowship of Engineering

The Hon Peter KERSHAW
The Fellowship of Engineering

DrBW KINGTON
Society of Education Officers

Mr B P LAIGHT
The Fellowship of Engineering

SirKirby LAING
The Fellowship of Engineering

MrJ LANGHAM THOMPSON
The Fellowship of Engineering

Mr Harold W LAWSON
University of Linkdping
DrJLEE

The Fellowship of Engineering

Mr Michael LEONARD
The Felowship of Engineering

Dr Roger E LEVIEN
Xerox Corporation, USA

Professor Olof LIDIN
University of Copenhagen



Professor M D LILLY
The Fellowship of Engineering

Professor Harold LINSTONE
Portland State University

MrH A LONGDEN

The Fellowship of Engineering

Mr Peter McGREGOR

National Economic Development Office

Professor Fred MARGULIES
IFAC, Laxenburg

Mr P A MARSDEN
The Fellowship of Engineering

Sir Peter G MASEFIELD

Vice-Admiral Sir Frank MASON
The Fellowship of Engineering

Sir John MASON
Meteorological Office

Professor Brian MAY
Cranfield Institute of Technology

DrJHH MERRIMAN

The Fellowship of Engineering

Dr A R MICHAELIS
interdisciplinary Science Reviews
DrK A G MILLER

The Fellowship of Engineering

Lady Sara MORRISON
The General Electric Company plc

MrM J NEALE
The Fellowship of Engineering

Lord NELSON OF STAFFORD
The Feliowship of Engineering

DrRW NICHOLS
The Fellowship of Engineering

Dr Robin NICHOLSON
The Fellowship of Engineering

Mrs J P NORFOLK

Mr Denis G OSBORNE
Qverseas Development Administration

MrV John OSOLA
The Fellowship of Engineering

Sir Frederick PAGE
The Fellowship of Engineering

Mr Sureudra PATEL
UNCTAD

Mr N J PAYNE
British Airports Authority

Sir Denning PEARSON
The Fellowship of Engineering

Professor Umberto PELLEGRINI
TECNETRA, Mitan

Sir David PHILLIPS
Laboratory of Molecular Bio-physics,
Oxford

Sir Alastair PILKINGTON
Pilkington Brothers plc

The Baroness PLATT OF WRITTLE

Sir Charles PRINGLE
The Fellowship of Engineering

Mr Giancarlo QUARANTA
Centro di Ricerco e Documentazione,
Rome

Mr Moeen QURESH]!
World Bank

Vice Admiral Sir George RAPER
The Fellowship of Engineering

Dame Diana READER HARRIS

Sir James REDMOND
The Fellowship of Engineering

Lord REILLY

Professor Bradley M RICHARDSON
The Ohio State University

MrJ F RICHARDSON
The Fellowship of Engineering

DrW RIZK
The Fellowship of Engineering

Mr Geoffrey ROBINSON
Member of Parliament

Sir Denis ROOKE
The Fellowship of Engineering

Protessor Sir Norman ROWNTREE
The Fellowship of Engineering

Mr M RUHEMANN
The Fellowship of Engineering

MrLJ RYDILL
The Fellowship of Engineering

Dr Shinroku SAITO
Tokyo Institute of Technology

Professor RW H SARGENT
The Fellowship of Engineering

Mr G G SCARROTT
The Fellowship of Engineering

Dr Gunter SCHUSTER

Dr Alwyn SCOTT
Technical University of Denmark

The Rt Hon The Lord SHERFIELD
House of Lords Select Committee
on Science and Technology

Professor Thomas E SHERIDAN
Massachusetts Institute of Technology

Professor Reikichi SHIRANE
NTT Telecommunications Science
Foundation

Mr A SILVERLEAF
The Fellowship of Engineering

Mr Frank Alexander SIMS
The Fellowship of Engineering

MrJ M SOLBETT
The Fellowship of Engineering

Mr D G SPICKERNELL
British Standards Institution

MrPF STOTT
The Fellowship of Engineering

Sir Maurice SUGDEN
Trinity College, Cambridge

Professor John SUTTON
imperial College



Dr Haryono SUYONO
National Family Planning Board, Jakarta

Professor J SWITHENBANK
The Fellowship of Engineering

Professor M W THRING
The Fellowship of Engineering

Sir Francis TOMBS
The Fellowship of Engineering

Vice-Admiral Sir Allan TREWBY
The Fellowship of Engineering

DrP ETRIER
The Fellowship of Engineering

Professor Achiel Van CAUWENBERGHE
University of Ghent

MrC RWALKER
Department of Education and S¢ience

Mr George WALKER
Training Consultant and Editor

MrKH WALLEY
The Fellowship of Engineering

SirRichard WAY
Royal Commission for Exhibition of 1851

Professor JH WESTCOTT
The Fellowship of Engineering

Air Vice Marshall T P WHITE
Royal Air Force

MrJ S WHYTE
The Fellowship of Engineering

Mrs Shirley WILLIAMS
Member of Parliament

Professor Gordon R WRAY
The Fellowship of Engineering
Sheikh YAMANI

Minister of Petroleum and Mineral
Resources, Saudi Arabia

Sir Eric YARROW
Yarrow plc

Professor Toru YOSHIMURA
Saitama University
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THE SOCIAL AND CULTURAL CHALLENGE OF MODERN TEGHNOLOGY

OPENING CEREMONY AND SESSION
26 April, 1983

Advanced technology can lead to enormous
benefits for mankind, or to serious difficulties.
The balance between the two depends on how it is
used. That was the gist of the remarks by His
Royal Highness the Duke of Edinburgh, Senior
Fellow of the Fellowship of Engineering, at the
opening in London of the sixth international DIS-
COVERIES symposium held under the title
“MANTECH” the Social and Cultural Challenge of
Modern Technology”.

The symposium was organized by the Fellow-
ship in the historic and adjacent headquarters
buildings of the Institution of Civil Engineers and
the Institution of Mechanical Engineers. Like
its predecessors it was sponsored by the Honda
Foundation in Tokyo, under the general theme
“The Humane use of Human Ideas”. The series
is devoted to the application of advanced scientific
and technological progress for the greatest possible
benefit of mankind, at the same time alleviating
any unwelcome repercussions that might develop.

The opening session was chaired by the Fellow-
ship’s President the Viscount Caldecote, who was
able to announce that Her Majesty the Queen had
just granted to the Fellowship the honour and
distinction of a Royal Charter, so recognising the
great contribution of engineers to the advance of
technology in service of society.

In his address, His Royal Highness Prince Philip
stressed the tremendous challenge to humanity
presented by a world whose technology was con-
stantly becoming more powerful, and so able to
bring more and more important changes to every-
one’s life. The greatly increased possibilities of
science in improving the quality of life required
ever greater care to avoid the destructive use
of, for example, nuclear weapons: the destructive
application of a new source of energy which could
also prove the key to future prosperity combined
with environmental security due to its non-pollut-
ing character.

Ambassador Takeso Shimoda, President of
the Honda Foundation, thanked His Royal High-
ness for his stimulating remarks and drew attention
to the mission of his Foundation in trying to resolve
some of the very severe problems now confront-
ing mankind. Recalling that “DISCOVERIES” sym-
posia had now taken place in Tokyo, Rome, Paris,
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Stockholm and Columbus (Ohio), he was sure
this new meeting in the country which had cradled
the Industrial Revolution would continue the same
tradition.

In a profound and inspiring development of the
theme “Technology, Master or Servant?”, Vis-
count Caldecote surveyed the growth of improved
technological approaches to solve everyday pro-
blems of food and energy supplies, shelter and
a continual improvement in the standard of life,
and the parallel growth of fear, in some parts of
society, that these improved technologies were
inseparable from new and severe dangers for the
future. The classic case was that of nuclear energy,
where the necessary development of a new and
exceptionally significant source of electric power
had been equated by some with severely increased
risks of disastrous war. Very few could recall
without astonishment, said Lord Caldecote,
that less than a century ago there were virtually
no motor cars, no refrigerators, no television, and
only very elementary medical defences against
diseases such as tuberculosis, diphtheria and
cholera. Here were the very real benefits of science
and technology, and few would now deplore such
developments on the grounds that the same science
and technology could well have been used disas-
trously.

In this context Viscount Caldecote drew atten-
tion to some of the figures often quoted by op-
ponents of advanced technology, for example
concerning the radioactive pollution which could
result from a nuclear bomb explosion. There
were ““natural pollutions” which could easily equal
this radioactive pollution, for example and annual
discharge of 15000 million tonnes of methane
from the world’s natural swamps. Viscount
Caldecote concluded with some-cogent remarks
for those who deplored the social effects notably
on employment—of increasing technological ad-
vances in industry. Such advances were essential,
he said, if industry were to remain competitive in
world markets: and no healthy purpose could be
served by resisting such changes in order to bolster
employment in obsolescent or obsolete sectors.
Re-education and retraining were essential for
economic survival, and opposition to such ad-
vances could only lay up greater problems for the
future.

Viscount Caldecote was followed by Mr. Moeen
Qureshi, Senior Vice-President of the World Bank,




who spoke of the severe problems of giving finan-
cial aid to developing countries when, very often,
such aid could disrupt these countries’ internal
structures. ““Simple help’® was never simple and
“Complex help” — however valuable—often had
unwelcome repercussions both in donor and donee
nations. Increasing transfer of technology from
the advanced to the less-developed countries was
essential for the future well-being of the world,
but it raised many intractable problems.

Concluding this opening session, at the invita-
tion of the Chairman, His Royal Highness Prince
Philip offered some remarkably succinct “instant
comments” on what he had just heard and which
he believed (others were well convinced) could be
helpful.

First, he was puzzled by the considerable
opposition to reeducation for new jobs: we did
not, he noted, still have an industry for making
bows and arrow, for the skilled tradesmen had
turned to other things.

Second, he felt that although improved living
standards. were highly desirable, it was necessary to
avoid these leading to further population increases:
otherwise the more people would soon bring
standards back to their former levels,

Third, His Royal Highness wanted to warn
against over-rapid consumption of the world’s
finite resources, and improved technology had
valuable contributions to make in increasing
efficiencies of such use. But there were real limits
—as also there were for the so-called renewable
resources, for if consumption were at a greater
rate than renewal—these resources were also
finite. Expenditure, in fact, should not be allowed
to excéed income.

Fourth, His Royal Highness had been much
impressed by improvements in communication,
and there was no doubt that technology could and
would bring further improvements. But, he pointed
out, there was no indication at all that “technology
was improving the rubbish that was so often com-
municated”.

Finally on pollution, His Royal Highness had
noted a remarks by Lord Caldecote that, compared
with an average “‘polluting discharge” from the
horse-drawn transport of the last century of some
150 grammes per mile travelled, today’s motor

vehicles averaged only one gramme of pollution
per mile. But, said Prince Philip, the former
pollution could at least be used for ground fertilisa-
tion and growing mushrooms: the pollution from
modern transport (carbon and nitrogen oxides,
lead, and often sulphur derivatives) had no such
useful applications.

However, the Senior Fellow was in no way
calling for a return to the nostalgic but unreal
world of the *“‘good old days”. Today’s world
problems were of a magnitude then inconceivable,
and their solution called for the fullest possible
employment of the best efforts of advanced
science and technology.

(10)
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SECOND SESSION

Modern Technology in the Context of Western
Europe 26 April, 1983

If the opening session had been marked by
inspiration and aspiration concerning the contri-
butions to be expected from advanced technology
in overcoming the world’s social and cultural pro-
blems, the second session got quickly down to
practical problems, and not least those problems
for which advanced technology was often held
responsible.

The scene was set by one of Western Europe’s
most involved industrialists, the Vice-Chairman of
Italy’s huge Fiat organisation (and Chairman of
Fiat Auto SpA) Umberto Agnelli, who was clearly
no less aware than others in motor-manufacturing
of the great difficulties facing his industry. How-
ever, while evidently championing innovative
development in transport (in many respects
today’s cars, trucks and trains were very different
from their counterparts of only a decade ago)
there was perhaps a tendency to assume without
proof that all these changes were necessarily for
the better. The large stocks of unsold vehicles
which may be seen ”’stored” at disused air-fields
and similar places in most European countries
certainly indicate a disparity between demand and
supply, and although the basic reason for this may
be financial rather than technical, it is nonetheless
real. (Asked to choose between sophistication and
cheapness, a great many would-be customers will
opt for the latter, sometimes because the alternative
is out of their practical reach*). But very advanced
electronic technologies have certainly become
an established part of motor vehicle design, and
have enormous contributions to offer in securing
optimum efficiencies combined with minimal
environmental pollution.

Signor Agnelli stressed the vital role of engineers
in applying the developments of advanced scientific
research to practical ends—in, as he said, transferr-
ing new technology from the laboratory to the
shop floor. This process had always been much
faster in Japan than in Europe, and doubtless
was not unconnected with the success of Japanese
industry in creating new markets for many pro-
ducts, as well as supplying those already existing.
Signor Agnelli also called for more ‘“‘engineering

*The commonest car to be seen on the roads of France is the
“Deux Chevaux”, a brilliantly-designed but extremely simple
(hence reliable and cheap) transport machine.
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realism’ in research, which otherwise could rather
easily follow modish trends with insufficient
regard for the real needs of industry.

However his main message, entirely in keeping
with the subject of the symposium, concerned
public attitudes to technology, to new scientific
developments, and particularly towards the young
people who, faced with a wide choice of education
and career, were often influenced by social trends
and attitudes based on emotion rather than reality.
It was undeniable that an advanced technological
futrue could not be assured without a continuing
supply of advanced technologists, and there
was still a widespread feeling that “technology
was for others”, while the real problems of life
were the domain of Social Scientists and others
whose hands never got dirty. “The general public”,
said Signor Agnelli, “must be better educated in
the real facts of technological innovation which,
like it or not, is going to make far-reaching changes
to the daily life and work of everyone”.

But more and better understanding of modern
technology was needed in all sectors of society
and at all levels, and not least in circles connnected
with employment and labour relations. At a time
of high unemployment in most countries, it was
not surprising that technology capable of reducing
the demand for manual labour (even “skilled’’)
caused apprehension to Trade Unionists and others.
But some of the countermeasures proposed, such
as a general and standardised reduction in working
hours—which meant paying more for less production
—could only lead to cultural retardation. In this
field Signor Agnelli felt that both Governments
and Trade Unions rarely understood the true
significance of technological change, and both
seemed “‘readier to produce studies and white
papers than to develop long-term strategies™.

Perhaps it was inevitable that an industrialist
should display so little confidence in the admini-
strative establishment, and there is no lack of
evidence that the establishment (in general) equally
lacks confidence in industry. If one principal
conclusion is to be drawn, it is surely that this
persistent mistrust, and the persistent miscon-
ceptions on which it is based, must be eliminated,
if the very real social benefits promised by advanced
technology are to be realised.

The next speaker was Dr. Gunter Schuster, a
former Director-General of the Commission of




the European Communities (CEC), now co-ordi-
nator for bilateral co-operation in the German
Federal Ministry for Research and Technology.
Dr. Schuster was anxious to convince his audience
of the very substantial benefits to be gained from
international research projects, often involving
investments (both of money and technical per-
sonnel) which participant countries individually
would be unable to find. Dr. Schuster cited some
of the better-known European inter-governmentally
sponsored projects: particularly the CERN organi-
sation in Geneva for research into fundamental
matter, co-operation in the European Space
Agency (ESA) for the development of the Ariane
space launcher, the French/German High-Flux
Test Reactor at Grenoble, and the most important
technical project of the European Community,
the Joint European Torus (JET) for the develop-
ment of nuclear fusion. All had demonstrated the
clear advantages of such co-operation, but had
also shown where problems could arise, notably
in connection with the commercial exploitation,
under patents, of knowledge acquired. But overall
these problems were insignificant compared with
the benefits offered, which in Dr. Schuster’s words,
included an “added value element” well beyond
the simple sum of the individual contributions.
“In the interaction with other people”, he said,
“with other ways of thinking, other cultural
backgrounds, different approaches to solving
problems, good people and even the best people
became better™.

Dr. Schuster made special mention of the
comparatively recently established European
Science Foundation, a nongovernmental Euro-
pean organisation based in Strasbourg, France,
which comprises representatives from the Research
Councils and Academies of most Western-European
countries, and which provides scientific guidance
and surveillance in many of the newer fields of
modern technology. This body might one day
lead to the creation of a European Advisory
committee to elaborate priority recommenda-
tions for large “Science-tools” and facilities for
basic research, a body which Dr. Schuster strongly
advocated.

Concluding, Dr. Schuster noted some of the
difficulties and obstacles which could be encoun-
tered in the establishment or operation of joint
collaborative projects. They included difficulties
due to the involvement of industry (including the
exploitation of patentable knowledge and pro-
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cesses, already mentioned); difficulties due to
differing national policies, norms and standards
in the participant countries, as well as problems of
choosing a research site which often had necessarily
to be in one country only; and difficulties due to
the great complexity of international management.
Sometimes these difficulties could be extremely
severe, yet considerable hope could be drawn—and
not only for the future of scientific and technical
collaboration—from the “INTOR’ (International
Torus) fusion research project under the auspices
of the International Atomic Energy Agency in
Vienna, which had recently produced a design
for a new large “Tokamak” fusion machine,

Would that such co-operation should spread
into other fields, even beyond technology! Would
that all the countries of the world should work
together for the furture benefit of all, rather than
against one another and towards mutual disaster!

The third speaker in this afternoon’s session was
Professor Gunnar Hambraeus, Chairman of the
Royal Swedish Academy of Engineering Sciences
in Stockholm. After describing recent technologi-
cal development in some of the more traditional
fields of European industry (raw materials, energy,
food production and processing, distribution, and
transport), Professor Hambraeus turned to what
he described as “‘our greatest difficulty in many
cases”, namely societal inertia or the inbuilt
resistance to change. ‘People are reluctant to
change habits” he said, ““or to learn anew, to
move to new locations and to acquire new working
habits. They resist changes in production methods,
in product and distribution patterns. They stick to
old tranditional tools in their work.”

Not all of this inertia, asserted the Professor,
was psychological: such was tied to capital and
market investments, research and development
that had been expensive and must now be exploited
to the limit, and the education of those both
already within and just entering an industry.
Declining economic activity, such as much of the
world was currently experiencing, also encouraged
inertia. Nevertheless most people recognise that
change was largely inevitable, and has only to look
to those countries where it was already being
exploited to see that, in the end, it paid good
dividends.

Professor Hambraeus drew attention to the
considerable and increasing inbalance between
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demand and supply of young qualified scientific
and technical personnel, gently chiding those who
found it “much easier to go into social .science,
the humanities or languages”. This is certainly
a dilemma in a democratic society, which is sup-
posed to guarantee liberty to pursue any career
chosen (though without guarantee of a paying
job in that career).

What may sometimes cause greater distress is
seeing brilliant brains turning in an unproductive
(even in the most liberal interpretation of the word)
direction because the exact sciences are passing
through an ‘‘unfashionable period”. Perhaps, as
was suggested in subsequent discussion, education
might be extended somewhat so that all tech-
nologists could have some training in ‘‘liberal”
subjects, and vice versa.

Concerning the problems of unemployment,
which are beginning (at last) to feature quite
prominently in symposia such as the present one,
Professor Hambraeus hoped to see an end to the
idea that fixed and regular working hours were
to be championed, whatever variations might
occur in work to be done. This was acceptable
in the past, but changing circumstances now could
make it a very inefficient approach.

This very full first day’s work of the MANTECH
Sympsoium concluded with a nostalgic look into
the past, by Sir Peter Gadsden, formerly Lord
Mayor of London and now President of the Iron-
bridge Gorge Museum Development Trust. Sir
Peter gave a fascinating account of some of the
monuments in his museum fo the past prowess
of British engineering. If there were lessons to be
learnt here for the present day, they were perhaps
that the first Industrial Revolution was due to
co-operation between all sorts and levels of devoted
workers, working together because they believed
in what they were doing. And because success
(like peace) was indivisible.

(13)




THIRD SESSION
ADVANCED TECHNOLOGY IN NORTH
AMERICA 27 April, 1983

The third session of the London “MANTECH”
symposium was chaired by Sir Robert Clayton,
Technical Director of the (British) General Electric
Company and a former Vice-President of the
Fellowship of Engineering. Despite its title, the
session was in fact devoted to the state and effects
of advanced technology in the U.S.A.

It began with a paper from Professor Herman
Feshbach, Professor of Physics at the Massachusetts
Institute of Technology and current President of
the American Academy of Arts and Sciences, who
had no difficulty in convincing his audience that
advanced technology in his country was more
widespread and more widely used even in *‘trivial”’
applications (e.g. “Star Wars” types of electronic
games) than anywhere else on earth. Several
thousand ‘“Home computers” were in use, plus
some thousands more in schools, while in higher
institutes of learning such as MIT, first-year stu-
dents were expected to be, and were, familiar
with computing systems and programming methods.

Computerised automation in- industry was
becoming commonplace, and the pace and scope
of its applications were increasing all the time.
Throughout science new developments were
constantly making obsolete yesterday’s novelties,
and this had led to the first problem mentioned
by Dr. Feshbach.

No undertaking or organisation could afford to
be updating its systems every day, and the more
complex the systems, the longer was needed to
amortise sufficiently their costs. When in addition
staff re-training was necessary, there was inbuilt
incentive to delay changes to at least some degree.

A second effect of the greatly increased use of
advanced and especially computer-based auto-
mation (including robotics) was that the production
of goods now required so few work-people that 3%
of the labour force was permanently producing
surpluses. At the same time the phenomenal
expansion of the “information industry”’ had
led to its employing 46% of the total workforce.

In face of this it was not surprising that a sub-
stantial part of the population felt itself in the grip
of permanent uncertainty, threatened by changes
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which were rarely understood and were certainly
out of the control of those principally affected.
The resulting resentment (of ‘‘the system” and
of the ‘“experts”—the scientists and engineers—
who had brought it into being) was apparent in
the attitudes of labour unions and of the people
themselves, and the social costs were high and
rising.  Nevertheless there was little concerted
resistance to the new technologies: they had
arrived and could not be turned away.

In the all-important field of employment, there
was very little remaining demand for ‘‘unskilled”
labour, and even some ‘“‘skilled’” categories were
uncertain of their future. On the other hand,
computer programmers and related personnel
were much sought after, and new uses for data
storage and data processing systems were con-
tinually being found. “Information’ had become a
resource, to be collected, conserved, improved,
then bought and sold (or stolen) like any other
commodity. Laws now governed its trading, and
much industrial information was subject to secrecy,
leading sometimes to conflict over rights of pro-
tection, communication and diffusion.

One consequence of these developments, of
which Professor Feshbach was somewhat critical,
was the increased use of automatically collected
and processed information to consolidate the
control of enterprises by centralised leadership,
often a leadership (by lawyers, financiers and other
“non-technicians’’) unable due to ignorance to
exploit fully or efficiently the system in their
hands. For example, computer systems could
be used for modelling and forecasting, and pro-
grams for these purposes could be bought,
but their successful use often required under-
standing of statistical mathematics which the
users did not possess. No computer system could
give a “‘good” answer unless it had been asked the
right question, and Professor Feshbach ended with
the ell-known dictum: ‘““Computers are useless—
they only give answers.”

The next speaker was Dr. Robert A. Frosch,
Vice-President of General Motors Corporation and
Director of the GM Research Laboratories. Al-
though his paper had been prepared (one may
assume) without direct collaboration from Pro-
fessor Feshbach, he was quick to take up and
further emphasise the latter’s final remarks about
centralised direction, by legal and financial leader-
ship, of incompletely understood technological

~



operations by incompletely understood tech-
nological methods. These remarks were not the
only ones suggesting that those without some
form of technological training were automatically
at a disadvantage in using “‘the tools” provided by
scientists and engineers: in subsequent discussion
it was suggested that, while a technologist could
usually apply the disciplines of his profession to
resolve administrative, social or other non-exact
problems in a satisfactory manner, it was rare for
anyone trained only in the liberal arts to be able to
resolve scientifice problems.

Dr. Frosch was, in fact, in a gauntlet-throwing
mood and his paper contained a number of chal-
lenges to a society which, though more and more
technologically based, still prefers to keep the
scientist or engineer “on tap but not on top”,
and thus not permitted to hold the reins of admini-
stration.

Few administrators had yet fully grasped the
significance of developing communications and
computer-based society, said the speaker: even
less was it appreciated that “unskilled labour”—
now comprising a major part of the unemployed—
would probably never find new “unskilled work”
to do. Thus a stratified soceity was in the making,
with widening gaps between the strata, and although
the administrators and politicians of government
were constantly being told of this by their tech-
nological advisers, they showed no sign of aware-
ness that a real probelm was developing.

Turning to another subject, Dr. Frosch considered
the somewhat stratling proposition—at least to
some of his listeners—that robots could be conceived
which could design and construct machines for the
construction of more robots. Already in Japan
there was a factory where such a process was
operating with only two human beings in charge:
one in the control-room and one carrying out
maintenance. If self-reproducing robots could be
made, then they could be of great help in the
exploration of planets beyond our earth. The
spectre this concept raises of an ultimate “Sorcerer’s
Apprentice” situation, even on our own planet,
might perhaps be the subject of further discussion
at a later DISCOVERIES symposium.

Discussion immediately following this paper,
however, remained more earth-bound, and was
largely concentrated on the problems of communi-
cation between technologists and those ignorant
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of the scientific method in either experiment or
the transfer of information. There was general
agreement that politicians are perhaps more
difficult in this respect than any others (although
there are occasional exceptions), and it was left
to Professor Hambraeus of Sweden to suggest that
the technologist could also, on occasion, be naive
in communicating with the politician. Dr. Frosch
did not disagree. However, in a further contribu-
tion to this discussion, Dr. Harold Chestnut, of
the (American) General Electric Company, sug-
gested that politicians were not always as unin-
formed as migh appear. Sometimes they under-
stood the technologist very well, but did not
act on his advice since, for them, his propositions
had low priorities compared with their own.

The next paper was by Professor Ithiel de Sola
Pool who, like Professor Feshbach came from the
Massachusetts Institute of Technology. Turning
immediately to the impact of computers on
society, he believed this would prove greatest
in the case of “‘intermediary’ instituttions—
those between the originators of good or services
and their ultimate consumers. Such institutions
were concerned with storage, transport, packaging
and other ‘‘instermediate’ operations.—they in-
cluded banks, whole—salers, shipppers, and retailers.
In thie intellectual field they compresed libraries,
publishers and broadcasters. In all these areas,
they arrival of computer-based “‘global electronic
communication”, whereby the ultimate consumer,
or customer, could acquire what he needed directly
from the original producer simply by ‘“ordering”
through his own electronic information link,
would make the intermediary more or less reduan-
dant.

This might not be particularly serious in the
case of “nonintellectual” intermediaries such as
shops etc., but Professor Pool was concerned that
the invaluable services of filtration, preliminary
assessment, and elimination of clearly unwanted
material, which are normally provided by libraries,
bookshops and even publishers, should not suffer
and perhaps disappear. He saw their traditional
functions being replaced by direct information
retrieval, videotex, or other similar systems —
these systems in fact becoming the new “‘inter-
mediaries”.

All this could unfortunately lead to elimination
of the already frail ‘“human links” between con-
sumers of information and its providers (each




operating only through machines and remote
computer terminals), and Professor Pool speculated
on the consequences of such isolation. ‘“How
the computer will ultimately shape our thinking”,
he concluded, 1 do not know — What was origi-
nally thought of as a mathematical machine to
solve big set of equations is now a very different
thing: it is a word processor, a graphics display
device, a game-player that answers back to the
human.”

It was comforting that the Professor did not
consider it (at least as yet) to be a trans-Des-
cartean super-brain.

The next paper (if such description can apply to
a commentary on a series of colour slides) was by
Dr. Roger Levien of the Xerox Corporation.
In a comparatively short but most interesting
presentation, he traced the history of “Information
Technology” from the earliest use of language,
through communication by written signs and
drawings, to the development of printing, the
invention of electrical devices such as the tele-
graph, telephone (and gramaphone), radio and
television, and thence to today’s electronic
*‘question-and-answer” systems. These last, he
said, gave everyone* a ‘‘personal window on the
world”. As a result he foresaw great “‘democrati-
sation”, information specialisation (or diversifi-
cation) at the will of the “consumer”, and in-
dividual control by each consumer of his infor-
mation supply. Although he also saw the risk
of cutting human links and contacts (c.f. previous
speaker Professor Pool) he was convinced that in
fact the human being, as long as he remained in
charge of his destiny and his machines, would not
permit this to happen.

The final speaker in this session was Professor
Harold W. Lawson, Head of the Computer Architec-
ture Laboratory at Linkoping University, Sweden.
His paper, “Some Consequences of Tomorrow’s
Electronics Computer Aided Design Systems”
(CAD) was substantially more esoteric than any
others in this session, and its subject was certainly
not confined to the North American scene. How-
ever the Professor does come from the United
States.

Broadly, the paper dealt with the automatic

production of computer hardware (processors,
memories, communication units or even entire
systems) in what he termed silicon foundries,
production facilities where complete digital com-
puters (in miniscule form) could be only parts of a
large capacity system produced, perhaps, even
with “‘inbuilt” algorithmic programs. Computer
Aided Design systems for these purposes are
currently being developed in several parts of the
world, particularly the U.S.A. and Japan.

Professor Lawson’s paper dealt in some detail
with the principles behind CAD systems, which
can provide ways of optimising the series and
parallel performance of system operations in the
micro-hardware. It was unquestionable, he believed,
that availability of the Tomorrow’s CAD Systems
of his title would be a dominating factor in the
competitive race to provide tomorrow’s electronic
components and systems. He considered various
concepts of ‘‘design by analogy’’: personal analogy,
direct analogy, symbolic analogy and fantasy
analogy, all of which have fortunately been defined
in the literature.** The Professor then examined
and explained abstraction philosophies and stra-
tegies for use with CAD systems, together with the
forms of logic involved, some of which he illu-
strated by a “home-made” type of ideographic
diagram.

While this paper was undoubtedly fascinating
for other electronic information specialists, for
whom it certainly represented a cultural if not a
social challenge, that challenge appeared to be
presented more to the already initiated than to
the scientist or engineer concerned with social and
cultural repercussions of the rather speculative
technologies described.

*who possessed the necessary apparatus.
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*¥*e.g.: Gordon W.J.J. Synectics, Harper and Row, 1961.



FORTH SESSION
TECHNOLOGY AND CULTURES IN DEVELOP-
ING COUNTRIES 27 April, 1983

Develpoing countries may be so-called at virtually
any stage of their development (indeed it might
be argued that development is a permanent process
from which no country can be excluded). However,
this session of the “MANTECH” Sympsium was
concerned with countries where development,
even today, is generally at a higher rate than in
those more usually referred to as AICs (Advanced
Industrial Countries).

The session began with an address by H.E.
Sheikh Yamani, Minister of Petroleum and Mineral
Resources in Saudi Arabia, who gave a most
interesting account of the rapid rise of his country
to “semi-industrial’’ status, and of the great invest-
ments in both money and effort which had brought
this about. This was certainly a salutary exercise
after the previous sessions devoted to technologies
that were not simply modern but ultra-modern —
or even, as in the last paper of the previous session,
still to come.

Sheikh Yamani described in detail how Saudi
Arabia, since the end of World War II, had installed
a great amount of new industrial plant — much
of course connected with the country’s oil pro-
ducing industry, and had at the same time pursued
a programme of labour training in farmland creation
and improvement by irrigation, fertilisation, and
the use of plant protecting agents. Combined with
high-fertility seeds, this had produced a significiant
improvement in land productivity for a com-
paratively modest financial investment.

Other developing countries, said the Sheikh,
were pursuing similar programmes, though not
always with the same success, but the important
message for MANTECH was that these countries’
needs, while elementary in terms of today’s tech-
nologies, were often desperate, involving such
fundamentals as water an sanitation, elementary
housing and heating, and at least some mechanised
transport. Often the countries had great mineral
or agricultural wealth, but could not exploit it
for lack of capital investment. He recognised that
Saudi Arabia had achieved her great advances
because in fact she had been able to exploit her
oil — the cheapest still-abundant source in the
world.  “Under a free trade system” he said,
“this should be utilised for furthering world trade

efficiencies, based on the principle of efficient
allocation.” “‘Our oil policy in Saudi Arabia”,
he continued, “is geared to further this principle
and the principle that the best means of securing
a steady flow of imports is through a steady rise
in exports on a competitive basis”. This Saudi
Arabia has certainly done, in many cases despite
artificial tax barriers applied to reduce customer
demand for oil. If Sheikh Yamani was somewhat
critical of these barriers, it may not be inappro-
priate to examine their origins.

The next speaker was Dr. Surendra J. Patel,
Director of the Technology Division of the United
Nations Conference on Trade and Development
(UNCTAD), who presented the cases of some
developing countries perhaps less successful than
Saudi Arabia. Historically, he said, what are today
referred to as North-South relations, with the
understanding of aid flows from the former to
the latter, had been flows in the opposite direc-
tion, and many developing countries were now
looking to the industrialised north which had
long traditions of successful trading relations with
them. Although much of the “Third World”
was experiencing severe difficulties, over recent
years some countries had succeeded in raising con-
siderable investment capital and had now achieved
financial stability and a .sound trading position.
Thus the Third World was gradually achieving its
rightful place alongside its hitherto — dominant
neighbours of “the north”. Most of this change
was due to the acquisition of modern technology,
sometimes at great cost, by purchase or through
learning under “feudal conditions”. “I would
like to dream™, said Dr. Patel, of technology as a
common heritage of man, available for the service
of all men everywhere.” And although this remark
prompted a rejoinder from the floor asking whether
the speaker would like to see, for example, the
world’s oil resources similarly treated, there was
no doubt that he had put before his audience a
statement and a plea which merited more than
passing attention. This was not the first time that
a representative of the Third world had brought
a DISCOVERIES meeting back from technolo-
gical fantasies to the realities of millions suffering
from malnutrition or worse, in countries where
“those who could, went: those who could not,
starved at home’ — and that applied particularly
to scientists and engineers.

The next contribution was from Mr. Barry
M. Grime, Director of English Clays Lovering Pochin

(17)



& Company, whose paper “The Potential for
National Resources with Reference to International
Trade” comprised a masterly guide to using re-
sources of energy, minerals, certain other products
and — a resource not always regarded as such —
people. However the people mainly referred to
were not the large potential workforces, but
rather, at least in the developing countries, those
exeptional few described at the end of the previous
paragraph.

Mr. Grime’s paper was largely a record of
personal experience, and experience that had
proved successful for all concerned. For that
reason alone its study is to be recommended.
But it was also noteworthy for restating a concept,
by no means new and in fact as old as the earth
itself: it was encouraging for those to whom
DISCOVERIES means concrete efforts towards a
better, united world community, to find in this

paper’s second paragraph the expression ‘““Spaceship
World”,

The last paper in this sessior’x was from professor
Brian May, Dean of the.Faculty of Agricultural
Engineering, Food Production and Rural Land
Use at the Cranfield Institute of Technology.
Entitled “Effective Application of Agricultural
Technologies in Developing Countries™, his paper
was perhaps the most practically-orientated of the
entire symposium towards helping people in the
field to improve crop yields and animal production,
and helping research and development institutions
towards greater support for such field activities.
Like Mr. Grime before him, Professor May spoke
from personal experience of the problems and
difficulties he had himself been attacking; it was
noteworthy that, although as he said “Agriculture
is comparatively a very modest user of commerical
energy”’, he continued ‘if it should come to
allocating scarce energy supplies then agriculture
must have one of the highest priorities”.

That is the practical answer to those who deny
a connection between energy and efficient agricul-
ture. The world’s population is increasing at
an almost frightening rate, and food production
has to increase in step simply to maintain present
nutritional levels. Many would consider this not
just “one of the highest priorities”, but perhaps
the highest priority of all.

(18)
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.FIFTH SESSION

SOCIAL ASPECTSOF TECHNOLOGY IN SOUTH-
EAST ASIA AND JAPAN 28 April, 1983

The fifth session of the London “MANTECH”
Symposium was devoted to relationships between
advanced technology and social culture in the
Far East. In view of the particular importance of
technology in modern Japan (as well as the Honda
Foundation being a Japanese organisation) it is
not surprising that six of the seven speakers were

from that country, the seventh coming from
Malaya.

The first paper, entitled “Technological Society
and Cultural Friction” was presented by Dr.
Shinroku Saito, Professor Emeritus at the Tokyo
Institute of Technology and, inter alia, Chairman
of Japan’s National Space-Shuttle Utilisation
Committee.

Professor Saito began by tracing the progress of
technology from man’s earliest realisation of the
value of tools (marking one of his first differences
from other animals), through the taming of fire
and the use of other natural elements (wind and
water) as sources of power, in parallel with super-
stition, fear, and the development of religion — all
contributing to the gradual evolution of communi-
cation by signs, speech and then the written word,
and to the assembly of skills for thinking, predict-
ing and planning future actions on the basis of past
experience. This was how cultures began to take
shape, and initially there was no serious friction
between one evolutionary trend and another.
But in fact different cultures were evolving different-
ly in different places, and it was when one came
into contact with another that fricition became
inevitable. “Always” said Professor Saito, ‘‘there
is resistance to the alien culture which invades the
blank portions of the home culture”.

In any such environment, he continued, science
itself was selfless (and neutral). Science was
nevertheless the basis of technology, and because
technology could be part of an alien culture, the
spread of its effects through society made friction
inescapable. Conclusion: disquiet concerning new
technology was to be expected and should cause
no surprise. Yet man’s adaptive capcity, which
has enabled him to absorb many previous cultural
shocks, should surely guarantee surival even
through the information and communications
revolutions now under way.

Professor Saito’s encouraging conclusion was
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followed by a no less encouraging account, from
theVice-Chancellor of the University of Malaya,
Professor Ungku Aziz, of how changing employ-
ment patterns in his country were affecting the
attitudes and conditions of young people — in this
particular case, young girls from peasant country
homes. His paper in fact was mainly a report on
an experiment, conducted by his University, to
follow the lives over a number of years of young
girls who had allowed themselves to be persuaded
to leave the normal life of peasant parents’ homes
for the brighter “‘city light”.

Most such girls in Malaya were recruited, at
ages between sixteen and twenty-five, to work
in the new ‘high technology factories” which
were springing up in the industrial areas of the
country. Some (the comparatively small fraction
having sufficient initial funds) were able to enter
university where a suitable initial qualification
earned them a state grant. On graduation they
could easily find employment offering salaries as
high as ten times those of their parents, giving
them the entree to a growing stratum of young
elites. Professor Aziz reported on his project with
understandable satisfaction: it bore witness to
the creation of a completely new body of highly-
skilled factory workers and junior executives,
urgently needed and vital for the future well-
being of Malaya.

The next speaker was Professor Shuhei Aida,
Professor of Systems Science at the University of
Electro-Communications in Tokyo and a Director
of the Honda Foundation. He emphasised that,
of all the possible and extremely important impacts
of advancing technologies, those related to in-
formation processing and communication were
the most likely to affect cultural (intellect-based)
activities, while such developments as factory
automation and even robotisation would have
their most immediate effects on the social frame-
work of life, notably the balance between paid
and other forms of employment. The Professor’s
principal interest was clearly in the former effects,
and he outlined some of the most recent technical
advances in information collection, processing and
communication — particularly the spectacular
reduction in physical volume and costs of equip-
ment, combined with enhanced technical capacity
and greatly increased rapidity of response to data
input and output demands.

All these improved fechniques, together with
developing ability to place and maintain communi-
cations satellites in precise (geostationary) orbits
round the Earth, would certainly increase the value




and uses of ‘“information’ (the raw material of
communication) in the service of mankind.

It was here that the work of the Honda Found-
ation’s DISCOVERIES programme could perhaps
have its most important impact, in helping to
ensure that the new technologies were used with
humanity and human understanding. This was
the basis of what Professor Aida had termed
“ecotechnology”. At least some of those in
his audience might have called it compassion.

Next, Dr. Kazuhiko Atsumi, professor of Tokyo
University, spoke. He is the director of the Medical
Electronics Research Institute and a pioneer of the
medical information system in Japan.

Even though the demand for medical care has
been increasing sharply in recent years, medical
care resources responding to this demand are
limited. This has resulted in providing both
developed and developing countries with serious
problems. To cope with this state of affairs, the
best solution would naturally be to effectively
allocate the limited medical care resources to
increase medical care effects. It is the purpose of
the medical care information system to system-
alize medical care by employing information and
communication network techniques. Actually,
ASEAN countries are short of medical care re-
sources and are eagerly hoping that this medical
care information system will be widely applied.
This system need not necessarily to be a high
grade system, the essence of up to date scientific
technologies which can be seen in developed
countries.

Considerable effects can be expected if a com-
puter is installed at each principal medical care
center in the various ASEAN countries and several
units of micro computer are installed in each
satellite hospital of these centers, with all of such
facilities connected by a telephone network.

The development of software for the above

system is an important issue reliant on the status
of the medical care organizations, medical care
needs or medical care resources of each country.
This development should be supported by Japan.

In addition to the above, a re-utilization project
for various medical care instrumens, which have
been left to stand idle in hospitals and medical
laboratories due to delays in catching up with
the spearhead of development.
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As background to Professor Atsumi’s presenta-
tion one of his co-workers in the Tokyo University,
Professor Toshiyuki Furukawa had prepared a
short historical analysis of medical training in
Japan from the start of the Meiji Era (1868) to
the present day. This account was particularly
interesting because it also covered the general
development of scientific and technical training,
and for those not very familiar with Japanese
history over the past century, it offered a new
insight into how that nation has achieved, far
more rapidly than the other highly-developed
nations of today, its own industrial revolution
and associated scientific and technological ex-
pansion. The present report is not the place for
detailed analysis: suffice it to remark that the
key to all has been education, education moreover
within a system which has given considerable
attention to expected future demands in the
various technological and other disciplines which
together comprise a truly literate society.

That this ‘“‘orientation” has not led to protests
over infringement of liberty in choice of careers is
a tribute to success in convincing young people
that a scientific or engineering choice was best for
them (cf. the comments of Professor Hambraeus
on this matter in the second session). Professor
Furukawa’s paper also drew attention to the very
high proportion in Japan — compared with other
industrialised ‘“Western” countries — of first-degree
graduates in the applied sciences in relation to
holders of degrees engaged in research. Japan
had embarked on a carefully planned ‘“mass
production of B and C class scientists™ to support
the ‘development of class A scientific research”.

Professor Reikichi Shirane, President of the
Telecommunications Science Foundation in Tokyo,
next contributed a speculative view of the ‘““Advanced
Communications Society” of the 21st century, still
almost two decades away in time but — at least in
Japan — already here in essence*. The Professor
foresaw an almost universal use of personal com-
puters not just individually but as active access
terminals coupled to much larger systems with
wheih the information flows would certainly be
in both directions. The larger systems would pro-
vide for exchange, between anyone and everyone
wishing it, of constantly updated and upgraded
information in virtually every field of knowledge

*The author of the present notes, following his first visit to Japan

many years ago, recalls describing it on his return to Europe as

““the country where the future has already arrived”

\(



and intellectual activity: they could also be used
for the diffusion of administrative decisions and
instructions, to help with understanding and
meeting social criteria and community obligations,
and for obtaining “instant measures’” of public
opinion on controversial (eg. political) questions.
Moreover, Professior Shirane foresaw a plurality
of information networks, avoiding that any one
could have a monoploy of communication and
so enabling users to escape what many regarded as
a serious danger — the danger of controlled in-
formation leading to a controlled society. ‘“How-
ever advanced the technological systems may be
in the futrue” concluded the Professor, “most of
the critical planning and defining of objectives,
the collecting and editing of information, etc.,
will still depend on man. It may be said, therefore,
that the highly advanced age will be an age in
which man’s intellectual faculties will play a
decisive role.” For anyone with doubts as to who
or what was going to be in charge of the futrue,
this was certainly most reassuring.

The session concluded with a fact-and figure-
packed review, by Professor Toru Yoshimura of
the Saitama University Graduate School for Policy
Science, of the relationships between “Economic
Growth and the Technological Revolution”.
This was no theoretical forecast of what might
happen in the future (though it had its lessons for
such exercises) but a factual record of what had
happened, in Japan and eleswhere, and a list of
questions to be answered concerning the future
expansion of science and technology for the
national benefit.

It is not possible to give here a full review of
Professor Yoshimura’s paper, for more than half
comprised tables and graphs illustrating the evolu-
tion of Japanese expenditure on research and
development during the past two decades; its
comparison with equivalent evolution in other
“major countries” (France, the German Federal
Republic, the UK, US and USSR); the distribution
of this expenditure, in Japan and the other coun-
tries, by sector (university, research institution,
industry) and by type of work (basic research,
applied research, development research); the
relative shares of industry, government, research
institutions and universities in funding these
programmes in the various countries; and the
numbers of workers (researchers, assistants, techni-
cians etc.,) involved. All these data are of profound
interest, and make the Professor’s published text
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particularly worth seeking out for study**. Just

two points may be noted immediately:

Japan, where indigenous oil resources are
virtually zero, has managed by rigorous
price controls to maintain a real growth
rate of more than 5% per year every year
since 1976.

In the five years from 1975 to 1979, Japan
achieved a 42.8% increase in labour producti-
vity in the manufacturing sector, whereas
the increase in the same area was less than 1%
in the US and England, and approximately
25% in Germany and France.

Naturally, such remarkable expansion has not
been welcomed everywhere in the world. But it
has certainly helped to focus world attention
on the subject of “MANTECH” — the social and
cultural challenge of modern technology. Al-
though the right answers to this challenge are still
barely perceived and uncertain, papers like Pro-
fessor Yoshimura’s contribute greatly towards
asking the right questions.

This and the other papers of the session pro-
voked considerably more discussion than in the
previous session, partly due to the encouragement
and tolerance of the Chairman, Loard Sherfield,
who inter alia is Chairman of the British Parlia-
mentary (House of Lords) Select Committee on
Science and Technology. The most commonly
raised subjects were mainly concerned with tech-
nical training, and there seemed to be general
agreement that Japan had been more successful
than most other countries (all other ‘“advanced”
countries’”) in pursuading a large portion of her
youth to seek technical instruction. This suggested
that these young people had greater confidence
than the youth of the more elderly technological
nations in the benefits that advanced technologies
had to offer. Here, perhaps, is a field for much
more profound enquiry, which might well hold
the key to revising the common tendency, among
many sectors of ‘“Western” society, to regard
science and technology as ‘“‘dirty” and even im-
moral, while thinking beautiful thoughts on the
way to disaster was entirely commendable.

**The same data are doubtless available, and in much greater
detail, in many of the admirable though voluminous publications of
such international boides as the OECD, World Bank and others. But
Professor Yoshimura’s paper has the advantage of comprising only
20 pages (14 being tables or graphs) and can thus be read even by
the very busy people who could most profit form it.




CONCLUDING SESSION AND CLOSING CERE-
MONY 28 April, 1983

The work of the “MANTECH” Symposium was
concluded by a general discussion, led by a panel
chaired by the Viscount Caldecote and compris-
ing Sir Francis Tombs, Vice President of the Fellow-
ship of Engineering, and earlier speakers Professors
Aida (Japan), Frosch (USA) and Hambraeus
(Sweden).

Sir Francis Tombs opened the proceedings with
a comprehensive review of the questions raised
and answers suggested in the five previous session.
Recalling that modern technology, besides offer-
ing new opportunities for improving the lot of
mankind could also have bad effects if used in-
cautiously, Sir Francis listed what some of these
disadvantages might be: pollution (although
nature herself was a great polluter and technology
could alleviate some of these effects); social
disruption and the weakening of traditional autho-
rity (of parents, tribal chiefs, parliaments or
witch-doctors); aiding the growth of power and
domination in the hands of small elitist groups
(some believed this was possible the most severe
long-term danger); increasing ‘‘Social gaps™ between
rich and poor (though there were many examples
of the opposite effect); increasing societal vulner-
ability if large all-embracing systems should break
down; and increasihg unemployment (in the tradi-
tional sense of no paid work leading if uncom-
pensated to comparative poverty).

Some of these undesirable effects, said Sir
Francis, could be minimised and possibly avoided
by a greater general acceptance of change, change
which was often resisted for no reason other than
traditional conservatism (fear of the unkown is
more powerful than suspicion of the known).
Rate of change was a most important factor here
(although Professor Furukawa’s paper had demon-
strated how careful preparation and ‘“‘pre-training”
could increase substantially the acceptable rate).

Like most other participants in the symposium,
Sir Francis had noticed a widespread and persistent
feeling among scientists and technologists that non-
technologists were illiterate, a criticism which
provoked the non-technologist to retaliate by
accusing his scientific critic of being incapable of
a humane conceptual approach to his work.
This was an underlying dilemma of modern society,
and its resolution clearly needed each side in the
controversy to increase its knowledge of the other’s
expertise. In the words of one of the participants
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in the 1977 DISCOVERIES Symposium in Rome
(Professor Barrington Nevitt of Toronto Uni-
versity), “Engineers should be encouraged to
become poets, and poets to become engineers”. Or
at least, concluded Sir Francis, engineers should
learn to read poetry*.

Professor Aida followed by formulating what
might be considered the practical interpretation of
Professor Nevitt’s appeal: “How can we better
apply Dr. Soichiro Honda’s engineering spirit to
the construction of a better world?”” The answer
was by developing ecotechnology, the technology
which linked man with his science and engineer-
ing. Information and communications technology
were particularly able to contribute to this new
branch of knowledge and progress: the computer
had already shown itself capable of contributing
far more to society than society had devoted to
its creation. Other comparatively recent develop-
ments, notably biotechnology, also clearly had
important contributions to make, but as always
could be used for the benefit or for the disadvan-
tage — even the eradication — of mankind as now
understood**,

Professor Frosch, reminding the meeting that it
was 200 years since the death of Adam Smith,
100 since the death of Karl Marx and only 30
since the death of J.M. Keynes, believed there
was still much scope for new social experiment,
designed to encourage an educated public to
ponder the questions of the future and declare
their wishes as to how it should — if possible —
evolve. The Professor had great faith in encourag-
ing “users” to choose what they wanted: few could
disagree, always provided the users were fully
aware of the factors affecting, and likely conse-
quences of, their choice.

Professor Hambraeus, agreeing with Dr. Frosch,
observed that the only real difficulty facing ad-
vanced technology was people. It would be idea,
he said, if there were none to deal with! Although
a remark made with tongue in cheek, there is no

*Those who have regularly done this throughout their lives can
vouch for its remarkable inspiration, as for that of great music
and visual art — although the scientific basis for such an effect
remains for the present hidden in the clouds of speculation. In-
cidentally, it is rare for poets to be advised to study, for example,
the infinitesimal calculus, or the pure and beautiful rationality
behind, say the laws of thermodynamics.

**This oblique reference was the nearest the sympsoum came
to the subject of genetic engineering, a subject which had featured
prominently in some of the previous DISCOVERIES meetings.
Could this have been because engineers (the majority of the parti-
cipants) having their feet traditionally and firmly on the ground,
were unmoved by over-enthusiastic — or pessimistic — speculation,
and convinced that as genetic technology develped so would the
ability to avoid its more ‘“‘dangerous” applications.
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doubt that this summarised, in a most penetrating
manner, the entire question of what was mankind’s
destiny and how he could best fulfil it. Clearly
many traditional ideas were no longer as valid as
in the past, particularly concerning the “dignity”
of hard manual labour, even of manual work in
any form. Professor Hambraeus hoped soon to
see employment separated from its present direct
relationship with wages and salaries (see his remarks
in presenting his second session paper).

The discussion was then opened to the floor and
immediately produced more comment on the
dilemma of finding employment in a world of
over-production in many fields. Professor de
Sola Pool remarked that, as a Social Scientist, he
was optimistic that a way out of this dilemma
would be found. Because society was very much
slower to advance than was technology, the imme-
diate question was how the changing technological
environment might be adapted (temporarily) to
long-established social habits and practices, with
the later objective of inverting the process and
adapting those habits and practices to more ad-
vanced technology. Desirable certainly, but
more than one participant felt this suggested an
unending pursuit of a moving target — a cogent
description, perhaps, of life?

Among many other interventions in a truly
rich exchange of thoughts and ideas, several speakers
called for the greater application of ‘‘scientific
method” to resolving social problems, while more
than a few were unconvinced that this could
yield any spectacular advances. It was left to Dr.
Fred Margulies, of the International Federation
of Automatic Control (IFAC) in Vienna — a
social scientist who had taken part in all previous
DISCOVERIES symposia, to remind his colleagues
that they had been discussing “MAN-TECH”’, and
to plead that man’s interests should always take
priority over what might be called ‘“‘machine
urgencies”. For most of the race of man, which
would certainly be profoundly affected by the
advanced technology of the discussion, had so
far been excluded from the debate. It was, said
Dr. Margulies, like the custom of doctors; consulting
with one another about the fate of a patient, to
place themselves well outside the patient’s earshot.

Finally a quiet, profound and deeply humane
comment from Professor Eduardo Caianiello —
who had also been with the DISCOVERIES
Project since its inception and had been Organising
Chairman of the Rome Symposium in 1977 —
brought the discussion and the meeting near to
its close.
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Professor Caianiello reminded all present that
they were acting within and debating about a
system of which all were parts, and therefore,
according to Godel, their judgments could not
be definitive or certain. Accident, he recalled, had
played a considerable role in past history and in
current developments, and certainly the future
would not proceed without more. No one should
therefore believe that the future could be precisely
(or in. some fields even imprecisely) predicted,
nor that beautifully constructed plans would
necessarily materialise as foreseen. Mankind was
not lord and master of all destiny, although he
could certainly influence his own ever more
profoundly as his scientific and technical know-
ledge advanced.

The floor was finally taken by the Vice President
of the Honda Foundation, Mr. Hiromori Kawashima,
whose task was to thank all participants, the
Fellowship of Engineering and especially the
Senior Fellow, and all others who had contributed
to the London Symposium.

And a final thought for participants — about
education, communication and understanding
whether by use of sophisticated electronic systems
or simply in personal conversation:

Grieve not when you are not understood by
another, but grieve when you do not under-
stand him.

A fitting reflection to carry away as Lord Calde-
cote formally brought “MANTECH” to a close.

“Negentroypy”

Seek not to halt the onward, upward thrust
Of man’s enquiring mind on nature’s track
Hoping to ease an overburdened back

Before — like those before — he turns to dust.

Seek not to block invention’s lively mind

With fear of consequences unforeseen
Remember what may come will soon have been
Surpassed by wonders we have yet to find.

Look not ahead with blurred myopia
Fearing to seek, and find, a better view —
New understanding leads to order new
Created in a New Utopia.

by Bruce M. Adkins
London
April 1983
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