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Auguse 1, 1963

- . P N ~ iy e m . R [
» P L e g 7%l R 12

The Honorable Dean Rusk . -
Secretary of State : .

Dear Mr. Secretary:

In accordance with my instructions as Chairman of the United States Delegation to the
United Nations Conference on the Application of Science and Technology for the Benefit of
the Less Developed Areas (UNCAST), I am transmitting herewith a report on that conference.

The report necessarily is lengthy, detailed, and technical.

I therefore should like to use this letter of transmittal co outline séveral esseatially
personal conclusions about this quite extraordinary conference held in Geneva February 4-20
of this year. -

As you are aware, the terms of reference of UNCAST specifically excluded action by the
conference in the form of resolutions. For this and other reasons, results in thé form of
specific “*actions’’ were not anticipated.

Under the circumstances, conclusions must be generalized —-and must be drawn from
fragments of objective evidence, from personal encounters and conversations, and to some ex-
tent from intuirive impressions.

At the outset I can say that I believe a considerable value was obtained by throwmg on
the screen for all to see, the awesome breadth and the interrelatedness of the innumerable
individual problems involved in planned modemization. It was of great value to do this once
so that in the future we can more rapidly depart from the general to the particular.

As a participant in the conference from the beginning to the end, I can testify that there
were many instances in which there were fruitful exchanges of technologic information and
experience among specific groups of experts — though the “*value’ of all this, of course, is
quite impossible to measure by any-quantitative standard. . - .

But as a scientist and teacher, | can attest that UNCAST was an extraordinary educa-
tional adventure — and not merely with respéct to science and technology as such.

It seems to me that the essence of its uniqueness lay precisely in bringing together, at
the same time and in one place, delegates from all areas of the world ro discuss in an open
forum a vast.range of subject-matter on which there is wide diversity of opinion and doctrine.

As the conference went on, one could see a decline in the level of-exhortation and a
rise in the level of rational discourse — fewer-appeals to dogma and more appeals to reason —
less belief in some single formula for national development and greater understanding of the
complexities involved and the flexibility required for the task. .

The trends, in short; was in the direction of a doctrinal consensus on how to approach
the problem of modemization and what contributions might reasonably be expected from science
and technology. ‘

I do not wish to overstate thepoint. - .o ‘

I do.not suggest that anything approaching a universal meeting of the minds on such con-
troversial and complex topics emerged from these discussions.

v
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But I do report that we found it possible to keep political conflict to a tolerable minimum.

And I suggest emphatically that two and a half weeks of intensive experience in an open
forum had the result of exposing dogma to the erosive influence of democratic debate — and of
natrowing the gap between opposing viewpoints,

The conference was, then, a happy example of the virtue of the open society — a point
which I am sure was not lost on this important audience.

From a more direct foreign policy poinc of view I like to think that the conference also

-

quality and performance of the United States Delegation hardly could have failed to leave a
firm impression of the great breadth of scientific accomplishment in this country, of the
richness of our scientific resources, and of an earnest desire to share -our knowledge for the
benefit of all who are ready to help themselves toward better standards of living.

More specifically, 1 should like to mention briefly two quite distinct advantages for our
own overseas assistance programs which derived from our participation in this conference.

First, to prepare adequately for intensive participation, we arranged for the preparation
of more than two hundred technical papers for presentation in this conference.

The result-is something like an inventory of the intellectual .capital which the United
States can mobilize on the subject of modernization. This is something which should have
been done in any event if we are to bring U.S. science and technology to the-service of our
foreign aid programs in a systematic fashion.

Second, our preparztions involved, in one way or another, about three hundred scientists,
technicians, educators and administrators from the very top levels of their respective disci-
plines and fields of endeavor. : '

- This involvement left inits wake a variety of bridges between the scientific community
and the government agencies which I trust and believe will be of continuing value to the
government. This I regard as of great potential importance. It will be no more than that,
however, unless people in and out of government campaign steadily to convince the members
of the U.S. scientific community that they have a stake in International Development as
scientists, distinct from their involvement as good citizens.

To me, the case for the involvement of our scientists can be-summarized in three
propositions: First, it is the business of our scientists to develop the knowledge necessary
for the proper handling of the naked power to.alter one-of man's inheritances — his culture.
Second, it is the business of the scientists and technologists to concern themselves with the
predetermination of the fitness of organized innovations because in today’s world there is no
time for-the gradual adjustment of natural development. Third, as external assistance at best
can be.only marginal in a national drive to modemization, it is necessary to try to identify
key factors.— the germinal centers — in the modernization process that are capable of sus-
tained growth after transplantation to a developing country. As we cannot transfer the fully
developed-harvests we.must try to trace the harvest back to the seeds and transfer them. This
can.only.be .done by. systematic'study and research of a sort that is clearly the proper business
of our scientists and technologists. -

If we are to make our assistance programs more effective, we shall have to understand
much more than.we do now about the implications of these propositions. And if our scientific
community comes to accept them to the point of widespread involvement, weé-may have found

Vi
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the way to realize what is yet largely the dream, that Science as the least culturally conditioned
form of creativity can serve as an important practical base for increased international under-
standing.

Finally, Mr. Secretary, let me say that the many science groups within our government :
and the National Academy of Sciences and the U.S. professional societies in general, were un-
failingly cooperative in all matters concerned with the conference. Moreover, I have nothing
but praise and gratitude for the quality of help and advice received from the Department of
State and the Agency for International Development. Above all was the cutting edge of the
tool -~ the U.S. delegation. Tosee these 100 men and women from such diverse professional
backgrounds and mostly strangers to each other, perform day after day as a group united with
a single internationally pacific purpose was to see our country’s strength most vividly ex-
pressed. To have been afforded this sight and'to have served as chairman of a delegation
that was so qualified and dedicated was both an honor and an exhilarating experience that
I shall not forget.

Sincerely yours,

Weled, MQM

Walsh McDermott, M. D.
Livingston Farrand Professor of Public Health
Cornell University Medical College
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REPORT OF THE U.S. DELEGATION
TO THE
UNITED NATIONS CONFERENCE ON THE APPLICATION
OF SCIENCE AND TECHNOLOGY FOR THE BENEFIT OF
THE LESS DEVELOPED AREAS
(UNCAST)

PURPOSES AND SCOPE

The Conference, which took place Febru-
ary 4 - 20 in Geneva, Switzerland, was an
unprecedented effort to stimulate the world’s
scientific and technical communities to ad-
dress the problems of accelerating economic
and social development. As stated by the
UN, its purposes were:

“‘to explore recent advances in the
application of science and technology
which will benefit the less developed
areas,

to provide an opportunity for an assess-
ment of the impact of such applications
on the processes of economic and social
development,

to reveal opportunities for research di-
rected toward producing new scientific
and technological advances of special
utility to less developed areas,

and to stimulate and promote scientific
and technological development in the
less developed areas.”

About 1,600 delegates, from 96 countries
and 11 specialized and related UN agencies,
attended more than 100 scheduled meetings
in the Palais des Nations during 15 working
days. Prior to opening, the UN distributed
1,839 papers by authors from over 80 coun-
tries. These papers provided most of the
subiect matter and views considered.

The extremely broad agenda reflected
the innumerable ways in which a nation’s

life might be altered, were it able to draw
deeply upon the world’s fund of science and
generally to bring scientific imagination to
bear on matters of national development. As
well .as the fields where science and its
applications are very significant (e.g., health,
agriculture and industry, transportation), the
delegates discussed science policy and
planning, training of personnel, economic
planning, and prospects and problems of
cooperation among nations in transferring and
adapting rtechnology and in dealing with its
social effects. (See Appendix 2 for the agenda
in full))

THE SETTING

The Conference had been heralded in
the UN as a major event in the United Nations
Development Decade. The concept of a
*‘decade of development” was first enunci-
ated by President Kennedy in March 1961 in
his message to Congress on foreign aid and
subsequently, in September, to the UN General
Assembly. A resolution designating the nine-
teen sixties as the UN Decade of Develop-
ment was passed by the General Assembly
in December 1961: The extraordinary breadth
of the agenda, comprehensive preparations,
and large number of delegates reflect the
Conference’s symbolic role.

Four basic obstacles faced the UN in
organizing UNCAST:

(1) The agenda could not avoid raising
sensitive political issues. The dangerloomed
large of the Conference becoming a forum for



ideological debate — which could have ruined
it. .(The 1955 and 1958 Conferences on. the
Peaceful Uses: of- Atomic Energy were not
nearly so-sensitive on this score- because
more easily limited. to purely scientific and
technical subjects.) :

(2). Interpretation and- -translation—-al=
ways a problem, of intemational meetings —
were particularly hard because of the great
diversity of technical subjects covered. It
is never easy to have free discussion when
dependents on simultaneous translation, but
when interpreters face many unfamiliar words
and concepts — as: was bound to happen in
some UNCAST specialized sessions —-com-
munication is difficult.

(3) The tremendous diversity of subject
matter also posed: special problems in de-

veloping the agenda, in scheduling meetings.

and .in. selecting qualified chairmen, rap-
porteurs and discussion leaders. The breadth
of the agenda posed:another difficulty. - With
four-or five meetings running simultaneously,
countries with small delegations were handi-
capped. Their.delegates. could-nét .cover all
meetings, and, their limited fund of expertise
prevented thém. from giving and getting as
much as they might have from some of the
meetings.< ;

(4) Maintaining high professional stand-
atds—in.an intemartional 'scientific or techni-
cal-meeting is:always' difficult. Even in one
science or profession-standards of conipetence
vary considerably between-countries..

CONEERENCE ACHIEVEMENTS .

«. The-Conference may be assessed: I. as
a political event,-II. as an educational ex-
perience, for both the-participants im Géneva
and -the. much. wider::audience -that - will be
reached: by. the Conference papers .and later
personal contacts withrdelegates,;and III. as
a® stimulus ‘to.more .effective action on the
tasks faced. by the.less developedscountries.

Here, it is necessary to distinguish three
phases of the experience: the period of prepa-
rations; the Conference itself; the period
after its close. Obviously, ultimate success
is measured by accomplishments in the last-
mentioned period but months or even years

—may pass' beforethey are apparent. Assess-

ment also depends on the anticipations and
objectives held by the various -partici-
pants — i.e., the-UN itself and its specialized
agencies, .the less developed countries, and
the much smaller group of technically ad-
vanced countries. It is improbable that -all
patticipants would have the' same perspective

on Conference achievements.

I The Conference as a Political Event
In the opinion of the U.S. d€legation,

the Conference, viewed as a political event,
was quite successful. In its symbolic role
vis-a-vis the UN Decade of Development, it
served as an impressive display of the in-
terest and seriousness of almost all the
advanced countries in facilitating the modern-
ization process. It made visible the im-
mensity and complexity of the task,” and the
priority it must command in mobilizing the
energy and resources — human and material —
of all countries. It demonstrated that blatant
cold-war propaganda has a negative effect on
the r_eprese'ﬁtatives of the less developed
countries; but also that analytic discussion
of important policy- issues — despite their
ideological overtones — is not only possible
but very ‘much, desired by these countries.

On the other hand, the political impact
of the Conference probably was.not so-great
as it:might have been, had:the UN Secretariat
been more energetic in its- pre-conference
public information activities.' A larger*and
more imaginative effort in.those months proba-
bly would have stimulated greater participa-
tion by the less: developed--countries -~and:
more extensive and balanced press .coverage;
before and during-the isessions. - - . . © . |

<
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I The Conference as an .Educational Ex-
perience
As an educational experience, UNCAST
was extremely successful in some respects —
The Conference did
stimulate an extraordinary written inventory

in. others, less so.

of the world’s thinking on the problems of
modernization, The ideas and experience of
over 2,000 people from 80 countries are con-
tained in the 1,839 papers submitted. This
written inventory, despite inevitable short-
comings, is an impressive survey of essential
aspects of the development process. Most
of these papers probably would not have been
written except for this éathering; others
might have appeared in joumals of small
girculation. Their publication,. translation
and worldwide distribution as UN documents.
is an accomplishment which extends the deep
educational experience of the occasion far
beyond Geneva. l
Preparing for the Conference had other
The U.S.
preparations, for example, required over 350
people ~ members of the Technical Advisory
Panels, the Public Advisory Board, various
members of the A.I.D. staff, people in other
Govemment agencies, delegates, authors — to

significant educational effects.

focus on and debate issuves, to interact with
people whom they had not previausly known,
to expose -themSelves. to ideas and .views
which they ‘may- well not have .encountered
otherwise. - These experiences broadened
horizoas: of specialists, deepened ithe knowl-
edge of executives and officials, developed
professional contacts' for future work. Pre-
sumably other.countries- had similar experi-
ences.. . .

The official:"proceedings. of the Con-

ference, which are-scheduled.forpublication .

in September or‘October 1963, will include an.
analytic synthesis of the substance of the

Conference papers 'and: also.the -ideas ex-

pressed during the:sessions. = They-will be .

published .in -7 or :8..volumes ‘in the-four
official UN langtages. Like the papers, the
proceedings. constitute .significant educa-.
tional material and stimulus to future action.

The twelve-volume papefback collecrion
of 198 U.S. papers, and the Selected List of
U.S. Readings on Development,:likewise may
be viewed as solid accomplishments stimu-
lated by the Conference. - These were pro-
duced in time for distribution at Geneva.

‘Sweeping ‘generalizations on the educa- .
tional impact.of UNCAST on-the participants
are, of course, hazardous. The country dele-
gations were most heterogeneous; so, also,.
were the professional' backgrounds and ex-
perience of individual delegates, the length
of tifme they stayed, the subjects of the
meetings which they attended, and the many
informal contacts made. .Obviously, those
who immersed themselves: fully.stood to gain
most from the experience.

Many American delegates felt that,
although they did not encounter much new
technical information, they:

(1) derived many perspectives about
development matters in which they
were interested, in part from dele-
gates in fields other than their own;

(2) learned a good many specific things
about the views of representatives
of other countries (advanced as. well
as less, developed) and the .reasons
behind these views; .

(3) obtained insights into research re-
quirements, and leamed about re-
search now being'done by.individuals
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and institutions in other advanced
countries; . .

(4) - noted'significant ¢changes.in the atti-
‘tudes and awareness of some dele-
gates as a result of :Conference
discussions .regarding,. e.g., the

. desirability < and-- limitations-— of,
planning; . the notiori that--there "is ,-



some magic formula for solving de-
velopment problems; the responsi-
bility of the country receiving aid to
coordinate the contributions of ex-
ternal sources; the matter of self-
help; the kinds of assistance that
are .available, and. -the -competence
and experience of the various sources
of aid;

(5) concluded that apparently not one of
the major aid donors — individual

(including the U.S.) or

multilateral agency — has yet made

country

any systematic effort to evaluate
the extensive experience in the
assistance field. Case studies of
projects that had failed (often more
useful than success stories) were
conspicuous by their absence.*

If any delegates arrived with the illusion
that pat solutions for the hard problems of
development simply lie hidden somewhere in
the advanced countries, it was dispelled.
The complexities and obstacles faced by less
devel;)ped countries in accelerating moderni-
zation emerged with overwhelming force.

The American delegation learned from
numerous informal conversations that some
delegates of the less developed countries
arrived with the view that UNCAST was an
exhibition mounted, as it were, by the eco-
nomically advanced countries to display
their wares. Their function was to °
shop’, study what was available, then go
home to think over what they might like to
“*buy.’”” Some possibly left Geneva with this
view intact. Many more, however, exhibited
distinct changes in attitude before the Con-
they showed that they

‘window

ference was over:

*Specific impressions of U.S. delegates are
included in the reports on the particular
sessions in Appendix 7..

understood that modernization requires much
more than asking for and obtaining the “‘right’’
technical services, ‘‘hardware’’ and other
resources from abroad; that it involves the
much tougher problems of major social change,
unpopular political decisions, development
of a variety of new institutions, large-scale
education and training of the population,
dealing with little-understood questions of
motivation and incentives; and that most of
the effort must be made by the people and
govemnments of the countries striving to
develop.

Several themes recurred in many sessions
and were stressed in the large final plenary
gatherings as well:

1. Improving and expanding education
and training remains a top priority problem
for all the less developed countries. Applying
existing knowledge, introducing the right

technology, taking advantage of known tech-
niques in agriculture, natural resources, in-
dustry, transportation, health services —in-
deed, taking advantage of ‘the resources and
services offered by various donors of techni-
cal and economic assistance — requires many
more trained people than are now being
produced. Not only are much greater efforts
required to increase the numbers being
trained. Substantial improvements must be
made in the quality, focus and efficiency of
the educational and training programs already
under way, in order to insure that the right
kinds of people are trained in the skills that
fit labor-market requirements, and that they
are channelled into jobs requiring these
skills. In this connection, the importance of
manpower assessment and careful planning
for successful expansion and improvement of
educational and rraining facilities was
stressed,” as were incentives and institu-
tional arrangements that will actually channel
people into the right educational and training
tracks: and the jo.bs where they are needed.

v
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The question of training students abroad in
advanced countries versus the use of indige-

nous national or regional facilities {which .

often are still to be developed) was also
addressed in many sessions. Dependence on
educational facilities in the advanced coun-
tries should be limited, it was agreed, be-
cause too many who study abroad for extended
periods — particularly the gifted — tend to
remain away from home, many indefinitely.
2. Strengthening of research facilities
must have much higher priority than it now

does in most developing countries. It was
emphasized repeatedly that effective appli-

cation of science and technology requires ex-
tensive environmental research — some of
whichmay be *'basic’’ as well as *‘applied’’ —
and that much of this research must be done in
the less developed areas; that substantial con-
tinuing assistance from scientists in the ad-
vanced countries is needed to strengthen ex-
isting facilities and to establish new ones*;
that such research facilities must also train
indigenous scientists as one of their tasks.
Many smaller countries spoke with feeling
about the need for regional facilities to
provide essential services which are too ex-
pensive for individual countries to create.

3, The nature of the research needed to

speed the modernization process was dis-

cussed in almost every session. One aspect
of the discussion was the argument that less
developed countries should initially acquire
the older or obsolescent technology of ad-
vanced countries because this would facili-

*A permanent link between *‘counter-
part’’ institutions would give the kind of
continuous aid and encouragement that is
often waated, i.e., a permanent relation be-
tween, say, two departments in the same
technical field that would ensure steady
interest and knowledgeable concern.)

tate the technological evolution that every
country must experience, versus the view
that only the latest, most advanced tech-
nology should be introduced into the less
developed countries, there being no logical
reason for them to repeat the historical evo-
lution of the advanced countries. There was
a general consensus that neither course may
be optimal in many cases, and that entirely
new technologies specifically developed for
a particular environment (using this tem in
the broadest sense) may be needed.

Thus, the need is for extensive problem-
centered, environmental research in the
physical, biological and social sciences; if
the world’s existing body of scientific and
technological knowledge is actually to be
put to use in the less developed areas.

The kinds of research suggested varied
from such things as improvement of materials
and new or modified designs for equipment —
e.g., instruments for measurement of water
resources; improved wellcasings; new water-
control devices for irrigation; protective
chemicals for agricultural storage; cargo
handling equipment for river shipping; a
really cheap, dependable, battery-operated
transistor TV receiver for use in educa-
tional programs — to studies of a more basic
character — e.g., human nutrition require-
ments in differing environments; productivity
and ecological studies of natural waters in
relation to inland fishery resources; the
natural history of many infectious diseases,
and development of new treatment methods;
anthropological and psychological studies
needed, for instance, to improve agricultural
extension methods; arid-zone hydrology; and
many more. Deep interest was expressed in
studying the impact of technology and the
effects of economic development on social
life and structure.

4. Inadequate access to the published
scientific and technical information that is




produced in such profusion in the advanced
countries, was often mentioned as a very
serious problem. It was frequently suggested
that the UN should do all it ¢an to promote
better Services for exchange of information.
Along with regularly published material,
access to the ‘‘development experiencel’
acquired by one country would often be in-
valuable to others. For example, in one
meeting it came out that an extensive high-
way engineering study in an African country
contained a technical solution applicable to
a similar problem in a country of the Middle
East. But the latter, unaware of the African
study, made its own study, long after the
first one. A properly functioning information
clearing house could perform invaluable
service.

5. Regional cooperation in a variety of
forms was advocated repeatedly by many

delegates from less developed countries.
Regional training facilities, research facili-
ties, advisory services of various types, and
conferences (particularly to treat in greater
depth many subjects raised during the
UNCAST discussions) were suggested.
More frequently than not, UN auspices were
favored.

All'in all, taking into account the impact
of Conference-preparations in the 96 countries
that participated, the tremendous amount of
written material published or yet to be pub-
lished, and the Conference experience itself,
UNCAST was an enormous educational ex-
perience, the effects of which were uneven
and obviously cannot be measured, but which
may prove to be very great.

II The Conference as a Stimulus to Action

The-purpose of UNCAST was to exchange
ideas, not to preseat formal recommendations
for action. Tts tems of reference on this
point were very explicit. Nevertheless, the
presumption -temained that the exchange of
ideas occasioned by the Conference should

lead to some specific dcrions or rhe whole
effort would be largely wasted. This feeling
was widely shared, and particularly em-
phasized by delegates from less developed
areas.

What actions could the Conference
-promote? Of far-reaching-significance Would
be changes in the activities of the UN and
its specialized agencies — changes in program
or emphasis. Individual goveraments could

- explore and act on ideas exposed in the dis-
cussions, e.g., request specific types of '

assistance, establish new relationships and
pursue contacts made in Geneva, initiate
research projects, and otherwise set about
their development activities differently. For
the technical and scientific communities of
particular countries, follow-up actions also

might include new research and new lines of

work, by universities and private foundations
for example; and, for such communities in
various countries, new priorities, perhaps,
to be pursued collaboratively through the
many international organizations concerned
with science and technology.

Some specific actions stemming from
UNCAST have already occurred. Others are
contemplated.  The UN Secretary-General
met on April 23 and 24 with an informal
advisory group (representatives of the 17
countries that had supplied the principal
Conference' officers) to discuss organiza-
tional and program changes which he should
recommend to the Economic and Social
Council at its July 1963 meeting. Although
precise steps wére not spelled out, it is
clear that the Secretary-General will recom-
mend the strengthening of UN lapabilities
to assist the less developed countries in
applying scienice-and technology.

UNESCO also is planning to modify its
program emphasis as a result of the Con-
ference. The Director-General recently sub-
mitted a proposal to expand and intensify

g!



assistance to less developed countries in
the areas of science and technology, and a
resolution of the UNESCO Executive Board
on May 8, 1963, jointly sponsored by the
United States,
U.S.S.R., and Mali, approves this proposal
in principle. In effect, it would place the
same emphasis on aid in science and tech-
the current UNESCO program
accords to education. If the proposal is
to be implemented, a large increase .in
UNESCO’s budget will be required.

Other specialized agencies of the UN
and the UN Regional Commissions are cur-

nology as

rently reviewing the Conference in relation
‘to their progrems. It is quite probable that
steps taken by these organizations will
reflect the impact of UNCAST.

It is too soon to predict actions by
individual

Govemments, by governments

acting in concert, or by private bodies. In

the case of the U.S, Government, the Agency
for International Development has dissemi-
nated widely the written Conference materials
and plans to study their “implications wich
respect to modus operandi, program emphasis,
and initiation of new activities. In research,
particularly, it is likely that some of
UNCAST’s discussions will lead to action.
CONFERENCE ORGANIZATION

A conference on this theme and of this
scope was originally proposed in May 1961
by the UN Scientific Advisory Committee.
(Dr. I. 1. Rabi was the U.S. Representative
on this Committee.). The proposal was
.accepted and the Conference convened by 2
resolution of the UN Economic and: Social
Council on August 3, 1961,
planning_ phases by the UN Secretariat were

The ‘preparatory

guided by an ad hoc 12-member Scientific
Advisory Panel, on which Dr. Walsh McDermort
served as U.S. Representative. The Panel
met three times (December 1961 in New
York, City,. and July and September 1962 in

the United Kingdom, the-

Geneva) "to radvise the Secretariat on the
agenda, types and -numbers of papers to be
invited and accepted, organization of ses-
sions, Conference officers, publication of
proceedings, attendance and exhibits.

The agenda comprised 3 plenary sessions,
12 general sessions for .broad coverage of
the major subject divisions, and 81 special-
ized sessions on particular topics' within
these divisions. The opening plenary session
on the- morning of February 4, 1963 was
largely ceremonial in character. The second
plenary session, held the aftemoon of the
same day, was marked by addresses by eight
notable scientists, among them Dr. Jefome
B. Wiesner, Special Assistant for Science
and Technology to President Kennedy At
this session a strongly political speech was
delivered by the chairman of the U.S.S.R.
delegation. He was followed by Dr. Wiesner,
who countered effectively with a humorous
aside that underlinéd the impropriety of such
a. speech at this gathering, and then gave a
nonpolitical speech directly.on a subject of
central concern to the Conference. The
laughter and spontaneous. applause following
Dr. Wiesnetr’s opening remarks clearly indi-
cated that the delegates from the less de-
veloped countries were quite hostile to any
efforts to introduce cold war issues.

The closing plenary session was --ad-
dressed by Mr. M. S. Thacker, President of
the Conference;.Dr. Carlos Chagas, Secretary-
General of the Conference; the heads of
seventeen .delegations; and Mr. Paul G,
Hoffman, Managing Director-of the UN.Special
Fund. A number of the significant ideas
summarized above (see the 5 points listed -
tfndei' heading II :above) were 4e‘n‘unci‘atedn at
this final session.

United States part1c1pat10n in the twelve
general sessions included service .of Am-
bassador Jonathan B. Bingham, U.s. Repre-
sentative to the UN Economic and Social
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Council, as Chaitman of the general session
on industrial development. There were nine
scheduled presentations by U.S. delegates
in the general sessions.

Members of the U.S. delegation partici-
pated actively in the 81 specialized sessions:

nine. served as chairmen, 39 as discussion-

leaders, and 4 as rapporteurs. The great
range of technical con{petence of the U.S.
delegation also made it possible for one or
more delegates to contribute to and report
on almost every specialized session. (Sum-
mary reports are contained in Appendix 7.
The U.S. delegates who served as chairmen,
discussion. leaders and rapporteurs, and
speakers, are given in Appendix 6.}

‘ The general sessions were to set a
broad conceptual framework and highlight
major issues to be discussed in the related
specialized sessions. Typically, a general
session began with brief remarks from the
chairman, followed by 5 to 7 speakers each
allotted 15 to 20 minutes. The speakers
were selected by the Conference Secretary-
General, with the advice of the Scientific
Advisory Panel, on the basis of personal
eminence, country, and aspect of the subject
to be covered.

The pattern of the 81 specialized ses-
sions was similar. After introductory remarks
by the chairman, the secretary summarized
the principal themes in the papers for that
session and the questions to be taken up.
Four to.six “‘discussion leaders™ followed
with ten-minute statements; their function
was not to present their own papers (if they
were Conference authors) but to analyze
principal issues. In practice, this concept
was not closely followed; most ‘‘discussion
leaders’ were, in fact, merely scheduled
"speakers.  The discussion leaders were
ordinarily followed by ‘‘inscribed speakers”
(individvals whe informed the chairman
before the meeting of their desire to speak).

Since inscribed speakers gave prepared state-
ments on aspects of the subject chosen be-
fore the meeting, it was difficult for genuine
discussion to develop. Leaders of the U.S.
delegation worked with some success with
other delegates and the Secretariat to change
the pattern of set speeches. After the first
few days, the pattern did become more in-
formal, but really free discussion occurred
in relatively few meetings. This may be
attributed, in part, to the fact that some
developed countries expressed their views
more fully through prepared statements than
extemporaneously, and also to language
differences which, even with simultaneous
translation, tended to make spontaneous dis-
cussion difficult.

Of the 1,839 papers accepted from partici-
pating countries and specialized agencies of
the UN, 170 were assigned to general ses-
sions, the remainder to specialized sessions.
(U.S. papers accepted by the UN totalled 138,
of which 18 were allotted to general and 120
to specialized sessions.) General session
papers were printed in their entirety in the
four official UN languages; but only two-
page summaries of the papers for specialized
sessions were translated, the papers in full
length being printed only in the language of
submission. The papers were distributed to
conferees ptrior to the Conference and are
now available to the public. A list of them
has been published and they may be ordered
from this list. (See Appendix 5, “‘Guide to
Publications™.)

Besides general and specialized ses-
sions, a total of 22 informal sessions were
held under UN auspices. These were dubbed
““fifth-room’’ sessions because they supple-
mented the formal agenda sessions that
ordinarily occupied four rooms at the Palais
des Nations.  Fifth-room meetings were
organized with UN approval at the request
of a delegation or session chairman.

\"’
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Twenty-three nations and five inter-
national organizations submitted 245 tech-
nical films, each of which was shown several
times during the Conference. Sixteen coun-
tries and four international organizations
contributed to a technical library which put
on display books, reports and other materials
on Conferenice subjects.

PUBLIC INFORMATION

The Conferencereceived extensive cover-
age in the press of Asian, African and Latin
American countries and also was commented
on editorially by many newspapers in these
areas. The comment generally emphasized
the overwhelming size of the development
task, the hope inspired by the Conference,
and the need for vigorous follow-up action
in the months and years ahead.

There was substantial detailed coverage
in several European countries, notably Italy,
Switzerland and Great Britain. Two world-
wide news services, Reuters and the French
Press Agency, sent voluninous news files
daily to their clients and USIA provided
comprehensive reports through its press
service and the Voice of America. The two
European news services, supplemented by
USIA, were the primary sources of pews
coverage in the press of the less developed
countries.

- UNCAST’s size, timing and technical
nature presented problems to members of the
international press corps in Geneva. Some
of the general and diplomatic correspondents
who are residents there or who came to cover
as well the meetings of the UN Disarmament
Committee held at the same time, were not
familiar with the atmosphere and procedures
of international scientific gatherings. Few
publications outside Britain and France sent
science writers to cover the sessions. This
resulted in minimal news coverage of the
Conference in some major European and

American media. The situation was aggra-
vated, in the case of the United States, by
the New York newspaper strike,.

Since Conference sessions were often
held simultaneously, the UN Information
Office arranged two daily press briefings, at
which session chairmen, sometimes aided by
other participants, gave a brief summary of
what transpired. Because these summaries
were too brief in many cases, too few of the
newsworthy elements of the meetings were
exposed. The U.S. delegation sought to help
matters by a steady flow of material to the
press. News releases were made available
on many of the U.S. papers, and American
press officers also covered most sessions
and then reported on them orally to the press
services and correspondents of major publi-
cations and networks.

The leading UN Conference officials
convened a press conference three days
before the opening session on the purposes
of the gathering, and another on the eve of
closing. Dr. Walsh McDermott and Ambassa-
dor Bingham held a U.S. press conference at
the end of the first week to clarify the
American attitude on issues that had come
up, particularly on the type of follow-up that
would be desirable within the UN framework.
The following week another-v.S. press con-
ference was held by three specialists on new
approaches to teaching now being tried in
the Urited States. Conferences were also
held by the delegations of the United Kingdom,
United Arab Republic, Israel, Switzerland,
and Brazil — the last-pamed in connection
with a petition to the UN Disarmament Com-
mittee which was signed by many delegates
acting asindividuals. Most of the conferences
were widely reported in the press of the less
developed areas.

UNITED STATES PARTICIPATION
The spirit of United States participation
is expressed by President Kennedy’s message



to the Conference, read by Dr. McDermott
during the -opening plenary session, which
characterized the subject before the gather-
ing — development of the less developed
countries — as ‘‘the -most constructive under-
taking of this or any other age.”

The, .interest of-the- United States was -

reflected in a number of ways:

~--- it was one of five sponsors of the
ECOSOC resolution which called for the
Conference;

-- it sent an outstanding delegatmn
of 106 people;

--- it exhibited some 1,000 books and
technical papers. as part of a 16-nation dis-
play of such materials; -

--- it .prepared a -bibliography of 1,200
titles. of works by American authors of partic-
wlar relevance to.the ‘Conference audience;

"~ it prepared a 12-volume set -of
books' containing 198 papers, specially pre-
pared for the Conference, to supplement the
growing body of literature in the United
States or the .problems and processes of
development;

--- it contributed. 21 documentary films
for screeningduring the Conference-to-augment
‘oral .and written: presentations;

-4t carried out during the sessions
its” own intensive’ information program for a
‘world-wide. audience, usmg the press, maga-
zines, TV andradio. -

" In addition. to. the formal and informal
sessions mnder UN auspices, the U.S. 'dele-
gation also organized. a ‘Conference-within-
a-conference. That is, about 25 carefully
prepared informal ‘meetings were scheduled
-and held -outside .the UN premises to facili-
tate frank, searching discussions om: specific
topics. Most of these meetings were" very
successful.

The U.S. delegation numbeted 106, in-
‘cluding- four Congressional obsérvers and
the 'Chief "and “Depity Chief -of the U.S.
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Department

Mission in Geneva. Headed by Dr. Walsh
McDermott, it was made up of leading citi-
zens drawn from public and private life —
business-

educators, engineers,

Governmerit officials, and representa-

sclentists,
men,

tives of research and philanthropic founda-.
tions.” (Appendix 6 contains 'a delegation
lisc.) ) '

Delegates were organized by -‘major

agenda section according to their primary
interest and functioned under the leadership
of Section Coordinators (see Appendix:G).
held -each
moming before the
coordinators and key participants reported
on the activities of the previous day. De-
velopments anticipated during the sessions

At regular delegation meetings,
the day’s sessions,

to come were outlined, and U.S. approaches
and positions agreed upon.

U.S. preparations were initiated in
October 1961, when, at the request of the
of State, responsibility for
organizing U.S. participation was assumed
by the Agency for Intemational Development,
which set up a temporaty Science Conference
Staff for the purpose. This Staff, a unit in
A.L.D.’s Research, Evaluation and Planning
Assistance Staff, was guided' by: (1) an in-
formal Steering Committee composed of the
Assistant Secretary .of State for International
Organization Affairs, the Special Assistarrt
to the President for Science and Technology,
the Science Advisor to the Secretary of
State, and the Director of A.l.D.’s Research,
Evaluation and Planning Assistance Staff;
(2) a Public Advisory Board of 17 private
citizens appointed by the Secretary of State,
with'Dr. Walsh. McDermott serving as Chair-
man; and (3) fourtéen Technical Advisory
Panels, each concerned with a majof part of
the UNCAST agenda.

In planning U.S. participation,
advisory groups were concemed not only -to
maké an effective contribution® bur -alsé to

-these
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‘learn as much as possible from the contribu-

tions of other countries (through, for example,
detailed reporting on each Conference ses-
sion, and on informal conversations as well).

Because of the scope of the agenda —
which covered the entire spectrum of develop-
ment problems — most of the technical
judgments in the principal agenda areas
were made by the Technical Advisory Panels.
Each Panel had a Scientific Secretary who
was also on the A.l.D. Science Conference
Staff. Ideas were also ipvited from A.L.D.
Missions and from Federal agencies, and were
carefully considered. The Panels agreed on
the subjects on which papers should be in-
vited, suggested and assisted in contacting
authors, andiprovided advice and aid in many
other ways.

The work of the Panels resulted in the
receipt of 273 abstracts by the Science Con-
ference Staff. The UN Secretariat was able
to accept orly 150 U.S. papers in June 1962.
Since most of the abstracts which the UN
did not accept — owing to budget limits and
considerations of geographical and subject
matter balance —were generally of as.much
interest as those accepted, the authors of
these abstracts were invited to complete
their papers for publication in a special 12-
volume paperback series containing all U.S.
papers stimulated by UNCAST. (Sixty of
the- 198 papers thus finally published by
A.LD. were not in the group accepted by
the UN.)

From earliest stages, there was concern
to provide for -elements at UNCAST besides
the Conference papers which would communi-
cate something of the scope and; quality of
American -science and, technology. Ore
proposal, an illustrated presentation book to
be patterned after one prepared by the Atomic
Energy Commission for the 1958 Conference
on the Peaceful Uses of Atomic Energy, was
considered seriously -but eliminated on the

]

grounds of limited usefulness and. high unit
cost. J[nstead, a decision was.made to bring
out two special publications aimed: at-Confer-
ence: delegates but also at a ‘much wider
audience in both the less developed .and ad-
vanced countries. These were the above-
mentioned collection- of 198 papers written
by American authors for-the Conference and
a specially prepared. annotated' reading list.
(See Appendix 5.) The latter was designed
as a guide to the wrirings of leading American
scholars and scientists on the whole range of
development problems addressed by the
Conference.

The possibility of mounting a large U.S.
exhibit was explored extensively, but this
idea also was.dropped when:it ‘became clear
that the cost would be very high, that rione
of the other participants in, the €onference
were interested, and that the only site availa-
ble was several miles from the Palais des
Nations. .

Ultimately, 'two supplementaty activities
were carried out at the” Palais, Twenty-one
U.S. technical films bearing on various
phases of development were exhibited during
the- sessions. as part of the UN film program
(see Appendix 4). Second, a very successful
-display, organized as a. result of a U.S.
suggestion via tthe- UN Scientific Advisory
Panel, took the foim of a library exhibit of
scientific and technical books and other
materials. specifically related to develop-
ment. Sixteen countries and four UN:special-
ized agencies participated -in ithis.:technical
library, which was visited by more than.2,000
-people during the Conference. The American
.entry of 1,000 items consisted primarily. .of
ithe works in Selected List of U.S. Readings
on Development desciibed abovey :

P8 IS IR
CONCLUSION . . .

Despite the many difficulties associated

with its orgarization and operation, UNCAST
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was a successful conference and an impor-
tant historic_step.

At a single point in time, in the spting
of 1962, it caused 2,000 people from all over
the world to be chosen by their governments
to write down their ideas dnd experiences on

one aspect or another of .the modemization
‘ ‘process. At the Conference itself, the
immense breadth and interrelatedness of the
many components of planned modernization
were spread out for all to see. This had a
distinctly sobering influence and made
patently absurd any tendency to advocate
simplified dogmas and approaches to the
problem. Appreciation of the rich creativity
of science flashed intermittently throughout
the Conference. Its failure to get primary
attention at all times came not from any lack
of interest-in science, but from the even
greater attention that was being given to
education and training. For, there appeared
to be a widely held conviction that without
indigénous cadres of educated and trained
people, the fruits of science could have
lictle application in development.  This
“beginning of wisdom’ with respect to
science had its counterpart in attitudes
toward economic planning. In neither case

12

was there rejection; it was simply a matter
that reflection on combined experience had
shown them both to be less than panaceas.
This realistic appraisal seemed quite gener-
alized; it could ever be detected in state-
ments that were purely professional.made- by-
the participants from the Eastem European
countries. Indeed, in the ideologic history
of international development, this Conference
may well represent a tuming point and be
epitomized as ‘‘the time everyone got to-
gether and it was revealed that they had no
secret weapons and no easy answers.’”’ But
this realism — if one could call it that — was
the realism of the activist, not of the de-
featist. The theme was dominant throughout
all the proceedings that, despite the obvious
complexities of the problem, it is one that
would yield to thoughtfully. directed effort.

In sum, the U.S. delegation believes
that the total Conference experience has
brought about a significant momentum in
intemational development, and it sincerely
hopes that both our government and our
community of science and technology will
take approptiate action fo make the most of
the momentum now generated.

N
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Nations Participating

Afghanistan

Albania

Algeria

Argentina:

Australia

Austria

Belgium

Bolivia

Brazil

Bulgaria

Byelorussian SSR

Cameroon

Canada

Central African Republic

Ceylon

Chad

Chile

Republic of China

Colombia

Congo (Brazzaville)

Congo (Leopoldville)

Costa Rica

Cuba

Czechoslovakia

Denmark

Dominican Republic

Ecuador

Ethiopia

Federal Republic of
Germany

Finland

France

Gabon

Chana

Greece

Size of Delegation

Appendix 1

Nations Participating

' Size of Delegation

3
3
12
21
22
.
53
1
21
10

Guatemala
Holy See
Hungary
ind-i-a
Indonesia
Iran

fraq

freland
Israel

Italy

Ivory Coast
Japan
Republic of Korea
Kuwait
Laos
Lebanon
Liberia
Luxembourg
Madagascar
Mali
Mauretania
Mexico
Mongolia
Morocco
Nepal
Netherlands
New Zealand
Nicaragua
Niger
Nigerta
Norway
Pakistan
Panama
Peru

Philippines
13

2
9
22
10
9
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Nations Participating

Size of Delegation

Narions Participating

Size of Delegation

Poland
Portugal
Romania
Rwanda
Saudi Arabia
Senegal
Sierra Leone
South Africa
Spain

Sudan
Sweden
Switzerland
Tanganyika
Thailand

17
18
19
2
11
B
2
7
28
3
16
49
2
8

Trinidad and Tobago
Tunisia

Turkey

Uganda
Ukrainian SSR
USSR

UAR

United Kingdom
USA

Uruguay
Venezuela
Viet-Nam
Yugoslavia

Specialized and Related No. of
Agencies Representatives

FAO 14
GATT 3
IAEA 5
ILO 11
ITU 10
UNESCO 20
UPU 3
WHO 32
WMO 5
World Bank 2

1

UNICEF

14.1

N 0D ] e

36
150
106

10

20
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Agenda Item
A

Al

A2

A3l
A3.2
A.3.3
A34
A4l

A.4.2.1, A.5.2.2,
A.5.2.3, A.5.2.4

A.4.2.2, A4.2.3,
A.4.2.4

A4.2.5, A43.2

A4.3.1, A43.3,
A.4.3.4

A5l

A.5.1.2, A.5.2.1
A.5.3

Appendix 2

CONFERENCE AGENDA

Session

Natural resources (General)

Mappingand surveying practices adapted to use in less developed:
areas

Integrated river basin development in less developed areas. -
Water development policies

Surface water

Ground water

Par{:ii:ular problems in water-short areas

Energy development policies
Mining technology and mechanization

Upgrading of fuels and petroleum technology
L. 3

Non-conventional sources of energy and nuclear power

Electrical power

Mineral development policy

Mineral exploration methods and concentration of ores and minerals

15:4



Agenda Item

B
B.1

B.2.1, K.1.1

B.2.2

B.3

B.4

B.5

C
C.1.1
C.1.2

C.1.3,C.1.4

C.2.1, C.2.2

C.3.1
C.3.2
C.3.3, C.3.4,
c.4.3
C.4.1
C.4.2

C.5.1

Session

Human resources (General)
Population trends

Forecasting requirements and priorities of numbers and types.of - - T
scientists. and-technologists. ‘Technique of manpower assess-
ment (Joint) w

New systems of vocational training and apprenticeship

Sound management and management development as factor in tech-
nological progress

Employment implications of applications of science and tech-
nology in less developed areas

The application of science and technology to conditions at the
work place

Agriculture (General)
Agrarian structures and land settlement -
Agricultural credit, co-operatives .and marketing

Agricultural extensionand farm management and planned develop-
ment

Nutrition and public health policies. General nutrition problems

(Joint)

Soil science and soil surveys

Irrigation and water use

Soilmanagementunder low rainfalls. Shifting cultivation cropping
practices

Plant breeding and improving varieties

The control of pests, diseases and deficiencies F &

Disease control

16
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Y
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Agenda Item
C.5.2

C.5.3

C.6.1, C.6.2
C.6.3, C.6.4
C:5.4
C.7.1, C.7.2,
C.7.3

C.8.1, C.8.2
D

D.1, D.3.1,
D.3.2,D.3.4
D.2

D.3.3, D.9.1,
J.2.2

D.4

D.5
D61
D.7.D.8

D.9, D.10.1

D.11, D.12
D.13, D.14

E

!

|

l Session
J
!

Animal breeding

!

Animal nutrition and management
|

Agricultural engineering and development of agricultural equipment

Handling storage and processing of agricultural produce. Dairy

technology

Forestry and forest products
Marine fisheries and inland fisheries
Industrial development (General)

Special factors-affecting industrial developmen
areas ’

Structura) and locational problems of induscry

Specifications and standards (Joint)

Food processing and preservation

t in less developéd

Products of animal and vegetable origin and substitutes

Textdles
Iron and steel. Non-ferrous metals

Engineering technriques and organization.
industries

Fertilizers and heavy chemicals
Building materials and building techniques

Transpott (General)

17
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Agenda Item

E and L

E.l
E.2
E3
E.4

E.5

E.G
F.1.1

F.1.2, F.1.3

F.1.4

F.2, F.2.1, F.2.2
F.2.1, F.2.2
F.2.3

F.3.1, F.3.2,

F.3.3

F.4

Session

Specialized training of personnel in the fields of transportation
and communication (Joint)

Factors in the development of national transport policies

Roads and road transport
Railways
Ieland water transport and costal shipping

Air transport and specialized uses of aircraft in less developed
arcas

New techniques in the transport of fuels and perishable goods
Hezlth and nutrition (General)

The plan for health services and the contribution of science and
technology to its formulation and execution. Need for vital and

health statistics

The principles of health service planning and the development of
the health programme

Introduction of pharmaceuticals: problems of costs and quality

Control of communicable diseases in the light of developments
in science and technology

Control of communicable diseases in the light of developments
in science and technology

The problem of mental disease in less developed areas
The need for various categories of health personnel. Changing
responsibilities in health team

The role of medical research
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Agenda Item
G

G.1
G.2

G.1, G.2

H.1 (Part I)-

H.1 (Part II)

H.1 (Part III)

H.1, H.3

H.2

.3

1.1, 1.2.2, 1.2.3

1.2.1, I.1.2

J.1

J.2.1

Session
Social problems of development and urbatization (General)

Problems of rural development
Urbanization problems
Rural development and urbanization

Organization, planningand programming for economic development
(General)

Methodology of planning for development. Part I:- Planning:
Aggregate, sectoral and priorities among sectors

Methodology of planning for development. Part II: Regional
planning

Methodology of planning for development. Part III: . Statistics,
research requirements, other problems of planning

Common problems of methodology of planning for development and
implementation

Organization arrangements for economic development including
some reference to methodology

Implementation of economic development plans including some
reference to organization

Organization andplanning of scientific and technological policies
(General)

Special problems of scientific policy planning
Formulation of research policies and programmes

International co-operation and problems of transfer and adaptation
(General)

Methods for stimulating technological change

Scientific and technological documentation, including.the prob-
lems of language and terminology

19



Agenda ltem

J.2.2, D.3.3,
n.9.1
J.2.3,].3.2

J.3,J.3.1
K

K.1.1, B.2.1

K.1.2

K.2.1, K.2.2

K.2.3

K.2.4,L.2.4

Land E
L.1.L.2
1.3

L.4,L.5

Session

Specifications and standards (Joint)

Technical -exchange programmes. Technical co-operation. pro- - -

grammes and co-ordination with national development policies
International co-operation. International scientific co-operation
Training of scientific and technical personnel (General)

Forecasting requirements and priorities of numbers and types of
scientists and technologists. Technique of manpower assess-
ment (Joint)

Specialized training at technical schools and means of acceler-
ating formation of scientific and technological cadres including
teaching staffs

Scope and place of science and technology in general education.
Specific new approaches to educational programming in primary
and secondary education.

Specialized programming for training at higher technical institites
and universities

Communications as tool of .education to meet specific problems
of developing countries. Educational services (Joint)

Communications (General)

Specialized training of personnel in the fields of transportation
and communications (Joint)

Unification and expansion through telecommunications. Broad-
casting and televisionin less developed areas

Problems.involved in the development of national and international
telecommunications networks

Telecommunications inspecialized fields. Recentmajoradvances
and current developments in the field of electronics of interest
to developing areas

20
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Appendix 3

CONFERENCE ORGANIZATION

Background

The idea of a United Nations Conference
on the Application of Science and Technology
for the Benefit of the Less Developed Areas
originated within the U.N. Scientific Advisory
Committee, which was comprised of the
following members:

Mr. Philippe de Seynes,
Chairman ~
Under Secretary of the
United Nations for

Economic and Social
Affairs

Professor L. C. Prado
Institute of Atomic
Energy, Saoc Paulo

Brazil

Dr. W. B. Lewis
Vice President,
Research and De-
velopment, Atomic
Energy of Canada,
Led.

Canada

Professor B. Goldschmidt  France
Director, External

Relations and

Programs, Atomic

Energy Commission

Dr. Homi J. Bhabba India
Secretary, Department
of Atomic Energy,
Bombay

21

Professor ¥V.S.Emelyanov USSR
Deputy Chairman of

the State Committee

on the Utilization of

Atomic Energy,

Council of Minjsters

Sir John Crockroft UK
(December 1961 meeting)
Master of Churchill
College, Cambridge
University; Member,
Atomic Energy
Authority

Sir William Penney UK
(Ocrober 1962 meeting)
Deputy Chairman,
Atomic Energy
Auchority

Dr. Isidor I. Rabi USA
Consulrant at Large to
the President’s
Science Advisory
Committee
Professor of Physics,
Columbia University

Proposals by the Committee to the U.N.
Economic and Social Council in May 1961
led to the Council’s adoption, on August 3,
1961, of Resolution 834 (XXXII), which
authorized the Conference. This was-followed
by action ‘of the U.N. General Assembly in



the fall of 1961, approptiating $2,000,000 for
Conference purposes.

At the suggestion of the Scientific
Advisory Committee, the U.N. Secretary-
General appointed a Scientific Advisory
Panel, which assisted the U.N. Secretariat
in development of principles and procedures
governing organization of the plenary, general
and specialized sessions, selection of
Conference officers, arrangement of the
program of meetings; attendance of delegates
and others, exhibits of visval matetials,
publication of proceedings, etc. Members of
the Panel were as follows:

H. E. Mt. Salah €l Din UAR
Hedayat, Chairman
Minister of Scientific
Research

Admiral Octacilio Cunha Brazil
Chairman, Brazilian
National Research
Council
Dr. J. D. Babbitt Canada-
Secretary for International
Relations, National
Research Council,
Ottawa
Dr. Vladimir Kaigl Czechoslovakia
(December 1961 meeting)
Director, Institute of
Economy, Czechoslovak
Academy of Sciences

Professor Dr. Josef Lukas  Czechoslovakia
(July & September 1962
meetings)
Viceminister of Health,
Chairman of the
Scientific Council of
the Ministry of Health -
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H. E. Mr. Guillaume France
Georges-Picot (December
1961 meeting)
Ambassador, Ministry of
Foreign Affairs

Me. J. A. M. Gandilhon France
(July & September 1962
meetings)
Chief of Maritime
Engineering

Mr. N. B. Prasad India
Director, Anhydra
Sugars, Ltd.,
Hyderabad

Professor Dr. Raden Indonesia
Mas Soemantri

Vice President,

Academic Affairs,

Institute of

Technology, Bandung

Mr. Francisco Diaz . Mezxico
Lombardo (December
1961 meeting)-
Director, School of
Chemical Sciences,
University of Mexico

Dr. Herando Zamora Mexico
(July & September
1962 meetings)
Office of the President

Mr. S. O. Awokoya
(December 1961 meeting)
Chief Federal Adviser
on Education, Federal

Nigeria

Ministry -of Education

<
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Professor Joseph C. Nigeria
Edozien
Professor of Chemical
Pathology, University
College, Ibadan
Academ. E. K. Federov USSR
Geophysicist, Hydro-
meteorological
Service of the USSR

Sir William Slater U.K.
Overseas Research
Council
Dr. Walsh McDermott U.S.A.
Professor of Public
Health and Chairman
of the Department,
Cornell Medical
College

During the period of Conference prepa-
ration the Committee met twice — December
18-19, 1961 and Qctober 1-2, 1962, both times
at Geneva. On each occasion the major
purpose of the meeting was to review the
the work of the Panel. The Panel mert three
times in all — December 1-6, 1961, in New
York, and July 2-5 and September 26-28,
1962, in Geneva.

U.N. Secretariat

Early in the fall of 1961 a temporary
U.N. staff, working in New York under the
direction of Mr. Alfred Katzin, commenced

development of the Conference agenda. This
work was essentially completed. by the time
the U.N.
Secretary-General were appointed, toward
the end of December 1961. The Secretariac
was established in Geneva the following
month, with 2 number of personnel from the
earlier staff as its nucleus and others added

Secretary-General and Deputy.
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subsequently.
follows:

Secretary-General
Deputy Secretary-
General and
Director of
Programming
Executive Secretary
Deputy Executive

Secretary

Deputy Director of
Programming

Executive Officer

Principal members were as

Dr. Carlos Chagas
(Brazil}

Mr. G. Laclavere

(France)

Mr. A. G. Katzjn
(S. Africa — U.N.)

Mr. James Keen
(U.K.)

Dr. Z. Svejnar
(Czechoslovakia)

Mr. S. W. Bailey
(U.K. - U.NJ)

Scientific Secretary for:

A. Natural Resources Mr. M. K. Gopaliengar

{India)

B. Human Resocurces Mr. D. H. Hobden

C. Agriculeure

D. Industrial
Development
E. Transport

F. Health and
Nutrition

(UK. -1.L.O0.)

Dr. Ralph W. Phillips
(U.S.A)

Dr. S. N. Rostovsi&y
(USSR)

Mr. L. T. Kelly
(Australia)

Sir John Charles
(UK. -~ WHO)



Mr. O. Yakas
(Greece)

G. Social Problems
of Development
and Urbanization

Dr. A. Szeworski
{Poland)

H. Organization,
Planning and
Programming for
Economic
Development

I. Organization and 'Dr. R. V. Garcia
Planning of (Argentina)
Scientific and
Technological
Policies

Mr. S. O. Awokoya
(Nigeria)

J. International Co-
operation and
Problems of
Transfer and
Adaptation

Dr. R. V. Garcia
(Argentina}

K. Training of
Scientific
and Technical
Personnel

.. Communications Mr. Sh. Abaza (UAR)

Procedures

It was first thought that the total number
of Conference papers should be limited to
approximately  500. This concept was
changed, however, following the December
1961 meeting of the Scientific Advisory
Committee, to provide simply a limit on the
total number of pages from any one con-
teibuting country with no limit on number of
papers as such,
essential because of cost considerations.

At the December 1961 meeting of the
Committee it was agreed that the Conference
should be postponed from August 1962 to
February 19_63 to allow adequate time for

The page limitation was

. stracts. .of. proposed papers- should reach the

preparation. The availability of conference
facilities in Geneva enteted into the choice
of the.February date.

Following on this decision, June 1,
1962 was set as a deadline by which ab-

Secretariat. Some 2,400 abstracts actually
were submitted, including some that arrived
during June and in eatly July. The Secretariat
accepted more than 2,000 of these for the
Conference agenda. Having done so, they
felt compelled to set limits on the number of
pages for individual papers, and these were
unavoidably rather arbitrary. Ultimately
about 1,800 papers were received.

The large number of papers accepted
sigrificantly affected Conference procedures,
since it was impossible to have this number
presented orally. Accordingly, pattemns for
the general and specialized sessions and
provisions for advance circulation of papers
were worked out in consultation between
members of the Panel and the Secretariat.

Typically for general sessions, five or
six persons were selected as speakers from
national delegations and one or more from
specialized international agencies. U.S.

- delegates serving as general session speakers

24

are given in Appendix 6.

A chairman, a rapporteur, and from four
to six discussion leaders were designated
for each of the specialized sessions. (U.S.
delegates serving in these capacities are
shown in Appendix 6.) Ordinarily the chair-
man gpened these sessions with brief intro-
ductory remarks, after which the rapporteur
gave a 10 to 15 minute summary, covering
the principal ideas presented in the papers
contributed for that session. Each of the
discussion leaders theri commented on aspects
of the session topic that he considered
particularly significant.- The discussion
leaders were usually followed by inscribed
speakers —~ individuals whose names had

ﬂl.|
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been given to the Chairman before the meeting
as desiring to speak — and, in some instances,
by speakers recognized from the floor during
the meeting.

Papers selected for general sessions
were translated in full into the ‘three official
U.N. languages other than the original
language and circulated to conferees in all
four languages. Only the author’s summary
was so translated in the case of specialized
session papers; the full text in the original
language and the summaries in all four

languages were circulated. Some partici-

pating countries (not including the U.S.)
provided translation of the full text of their
specialized session papers at-their own ex-
pense, and these were circulated also.

Officers

As indicated by the agenda (Appendix
2), the Conference was organized with 3
plenary, 12 general, and 81 specialized
sessions. A President and 15 Vice-Presi-
dents of the Conference were appointed. The
President, who presided at the plenary
sessions, was assisted in his duties by three
of the Vice-Presidents, while the others
presided over the general sessions. These
officers were as follows:

President

Professor M. S. Thacker (India)
Member, Planning Commission
Govemment of India
General
Vice-Presidents Session

The Rt. Hon. the Lord Casey, -
P.C., C.H., D.5.0., M.C,,
{Australia), Member of the
Executive, Commonwealth
Scientific and Industrial
Research Organization
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: . General
Vice-Presidents Session

Dr. J. W. T. Spinks (Canada) K
President, University of
Saskatchewan
H. E. Mr. Femando Garcia-Oldini H
(Chile), Ambassador to
Switzerland '
Professor Dr. Josef Lukas F

(Czechoslovakia), Viceminister
of Health, Chairman of the,
Scientific Council of the
Ministry of Health

Professor Henri Laugier (France) B
Honorary Professor at the
Sorbonne
Professor Dr. S. D. Pusponegoro E

{Indonesia), Minister for
National Research

H. E. Mr. Abba Eban (Israel) -
Minister of Education and Culture,
President of the Weizmann
Institute of Science

H. E. Mr. Jean Porquet (Ivory Coast) I
Ambassador to Switzerland

Professor Dr. Shigenori Hamada L
(Japan), Member of Electronics
Council, Science and
Technics Agency. Vice-
President, The Electronics
Association of Japan.
Member of the Board of
Governors, Japan Broad-
casting Corporation.



Vice-Presidents

H. E. Mr. Emilio Calderon Puig
(Mexico), Ambassador,
Permanent Mission of
Mexico-to-the European
Office of the United Nations

Professor Joseph C. Edozien
(Nigeria), Professor of Chemical
Pathology, University College,
Ibadan

H. E. Mr. Salah el Din Hedayat
(UAR), Minister of Scientific
Research

General
Session

Vice-Presidents
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Academician E. K. Fedorov (USSR)
Geophysicist, Hydrometeoro-
logical Service of the USSR-

Sir William Slater, K.B.E., D.Sc.
(U.K.}, Overseas Research
Council

Mr. Jonathan B. Bingham (U.S.A.)
Ambassador and Representative-
Designate on the U.N.
Economic and Social Council

General

Session

3
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Appendix 4
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EXHIBITS

Background

The U.N. Scientific Advisory Committee
at its December 1961 meeting recommended
that the U.N. Secretariat organize an exhibit
of graphic and visual materials as well as
models to illustrate the contents of the re-
ports accepted for discussion at the Confer-
ence. The group further recommended that
this exhibit be situated, so far as facilities
permitted, in the Palais des Nations. The
U.N. Secretariat subsequently convened a
panel of experts to explore this question
further, This panel recommended that the
U.N. consider some limited displays in the
corridors of the Palais des Nations, and a
room for projection of slides. After querying
member govemments, it was evident that
there' was little or no interest in pursuing
either of these proposals.

At’its July 1962 meeting, the Scientific
Advisory Panel accepted a U.S. proposal
that a technical library be otganized. The
Panel also suggested that motion pictures
be displayed.

The possibility of organizing a large
three-dimensional exhibit was also explored
rather extensively within the U.S. Govern-
ment. Indeed, in early July, 1962, a decision
to mount a U.S. exhibit in the Palais des
Expositions was made and announced at the
July 1962 meeting of the U.N. Scientific Ad-
visory Panel.
decision was cancelled when further study
revealed that the costs for mounting such an
exhibit would be higher than anticipated

Subsequently, however, this
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and that no other government displayed any
interest in participating in such an exhibit.
In the end, there were three exhibits at

the Palais des Nations:

(1) A library of scientific and tech-
nical literature; .

{(2) A collection of scientific and
technical documentary films; and

(3) A demonstration of modern re-
production equipment suitable for use in the
science and technology information field.

Technical Library

" All participating governments were in-
vited to exhibit books, journals and other
technical literature pertaining to the subjects
discussed at the Conference. A room adjacent
to the main U.N. Library in the Palais des
Nations was made available for the purpose.
Sixteen countries and four international

organizations participating in this library

as follows: .
Argentina Portugal
Australia Roumania
Belgium Sudan
Czechoslovakia  Switzerland
France United Kingdom
Hungary United Arab Republic
Italy United States
Netherlands Yugoslavia

Food and Agriculture Organization

International Atomic Energy Agency

United National Educatiofal, Scientific
and Cultural Organization

World Health-Organization



The United States exhibit included most of
the titles contained in the document encitled
““A Selected List of U.S. Readings on De-
velopment’ which was published as a com-
panion piece to the collection of U.S. papers
(see Appendix 5). Over two thousand people
visited the technical library and considerable
interest was displayed in obtaining copies of
many of the books and other publications
shown,

The U.N. scheduled showings of 239 films
contributed by.22 countries and 5 intemational
agencies. Two projection, rooms were in
operation in the Palais des Nations through-
out the period of the Conference. The U.S.
contributed 18 films (see Appendix 6 for
titles and descriptions).

A listing of all films shown is contained
in the U.N. Document E/CONF.39/INF.6.

Document Reproduction Facilities
The U.N. arranged to have a document
reproduction room in the Palais des Nations
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equipped to provide prompt document repro-
duction service for delegates, particularly
for those desiring copies of documents dis-
played in the Technical Library. It also
served as an exhibit of how certain types of
modern equipment are used to meet technical
document reproduction requireménts of vari-
ous types.

The major equipment (and staff
operate it) was provided free of charge by
the Xerox Corporation and Rank-Xerox, Ltd.,
with ancillary equipment coming from several
countries and concems. The University
Microfilms Division of the Xerox Corporation,
under the personal supervision of its presi-
dent, Mr. Eugene B. Power, organized and
operated this facility. The services offered
ranged from reproduction of individual papers
ot reports, using the Xerox 914 office copying
machine, to microfilming, reproduction and
binding of entire books from microfilm using

to

the Xerox copyflow machine and ancillary
binding equipment.
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Appendix 5

GUIDE TO CONFERENCE PUBLICATIONS

Introduction

The wide range of the agenda and the
unusnally large number of contributors and
participants are reflected in the Conference
documentation. Something of its extent is
conveyed by noting that one set of all the
UN. Conference documents issued (excluding
the official report yet to be produced) weighs
approximately 115 pounds. The purpose of
this Appendix is to identify the types of
official documents published and explain how
to obtain copies of them.

UN Documents

An early UN issuance on the Confer-
ence is the Revised Information Bulletin,
E/CONF.39/INF.1/REV., of February 1962.

In addition to material on purpose, scope,

theme, procedures, contributions, etc., this
contains a detailed breakdown of the agenda
as then projected.

1,839 papers were prepared for the
Conference by authors from about 80 coun-
tries. These papers were assigned to particu-
lar specialized or general sessions. For
each session a report was prepared by the
Secretary-General which summarized the main
ideas contained in the papers assigned to
that session. Both the reports of. the Secre-
tary-General and the papers themselves are
cataloged in UN Document E/CONF.39/INF.3,
January 1963, List of Papers, by reference
to which individual items can be ordered.
General session papers are available in
summary and in full text in all four official
UN languages (English, French, Russian and
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Spanish) as are the reports of the Sectetaty-
General. Specialized session papers are
available in summary in the four UN languages
and in full text in the original language only.

The Conference Programme and General
Information Bulletin, E/CONF.39/INF.2,

Revision 1, contains information on the
venue, date, purpose and scope of the
Conference, material on procedures and
facilities, and detail on the organization
of sessions, program, officers, and by
participants.

Delegates to the Conference from partici-
pating countries and from specialized and re-
lated agencies, observers from non-govemn-
mental organizations, and members of the UN
Secretariat, are listed in a Directory of Par-

ticipants, UN Document E/CONF.39/INF.7,
February 1963, and addenda thereto.

A List of Scientific and Technical Docu-
mentary Films, UN Dociment E/CONF.39/
INF.6, January 1963, shows the motion
pictures provided by participants for screening
during the Conference.

Addresses given at the plenary sessions
of the Conference, and messages from Heads
pf State read at the opening plenary session,
have been reproduced by the UN and are
available in the original language only.

Rapporteurs’ Summary Reports of indi-
vidual sessions of the Conference have been
prepared and are available in the four official
UN languages. Identified by UN Dccument
numbers (E/CONF.39/RR. — plus a numeri-
cal and letter code) but not yet catalogued


http:E/CONF.39

on this basis, they may be ordered by speci-
fying the desired agenda section.

All of the foregoing, including the docu-
ments cataloged in the List of Papers, may,
be obtained from the Secretary-General,
UNCAST, United Nations, Geneva, Switzer-
land.

As this is written, the UN Secretariat is

in the process of preparing its report of the
Conference proceedings. A one-volume
summary has been scheduled to appear in
May 1963. The official Proceedings will be
published in 7 or 8 volumes in September/
October 1963. These will be available
through the Sales Section, United Nations,
New York, and through other regularly es-
tablished outlets for UN publications through-
out the world.

U.S. Documents,

Papers prepared by U.S. authors in
connection with the Conference have been
published in a set of 12 paperback volumes
under the title Science, “Technology and

Development. Individual volumes in the

set generally comptise the papers related to
one major section of the Conference agenda.

A companion volume is A Selected

List of U.S. Readings on Development,
which gives annotated citations from U.S.

literature on Conference-related topics as
developed by the Graduate School of Public
and International Affairs, University of
Pittsburgh.

All of these volumes are for sale by the
Superintendent of Documents, Government
Printing Office, Washingten 25, D. C.
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Appendix 6

UNITED STATES PREPARATIONS AND PARTICIPATION

(General

Overall direction of U.S. activities in
relation to the Conference was the responsi-
bility of the Assistant Secretary of State for
International  Organization Affairs, the
Honorable Harlan Cleveland. The Bureau of
International Organization Affairs furnished
policy guidance and specialized assistance
before and during the Conference.

Because of the relationship of the Confer-
ence subject matter to the agency’s mission,
basic responsibilities for substantive U.S.
preparations and for support of the dele-
gation during the Conference were delegated
to the Agency for Intemational Development.
A temporary Science Conference Staff was
set up for this purpose within A.L.D.’s Re-
search, Evaluation and Planning Assistance
Staff.  The organization of the Science
Conference Staff resembled that of the United
Nations Secretariat for the Conference (Appen-
dix 3) in that each had a group of scientific
secretaries responsible for preparation of
major agenda sections. A public information
element within the staff provided for liaison
with press, television and radio, preparation
of U.S. publications for the Conference, and
selection of U.S. documentary films for
Conference showing. Administrative ele-
ments were responsible for personnel, budget-
ary, and general admiristrative functions,
U.S. and U.N. document control, reproduction,
travel and transportation, procurement and
contracting. Members of the staff, exclusive
of secretarial and administrative support
personnel, were as follows;

SCIENCE CONFERENCE STAFF

David Tilson, A.L.D., Director
Norman R. Tharp, A.1.D., Deputy Director

Public Information

Abraham M. Sirkin, U.S. Information Agency,
Direcror

Norman J. Meiklejohn, U.S. Information
Agency, Editor

Nancee W. Black, Editorial Assistant

Administration

Robert A. Fordham, A.1.D., Executive Officer

Paul V. Coles, A.L.D., Administrative Officer

Elizabeth Baskerville, A..D., Conference
Assistant

Liaison with United Nations Secretariat

John W. McDonald, National Science Founda-
tion, Liaison Officer

Scientific Secretaries

Stephen Bergen, A. Natural Resources
A.LD. A.3 Water Resources

Arthur J. Sweet,
Department of

A.1 Mapping
the Interior

Jerome K, Delson, A.4 Energy Resources
Federal Power
Commission



Alfred L. Bush,
U.S. Geological
Survey

Eugene D.
Vinogradoff,
Department of
Labor

Jackson A. Rigney,
North Carolina
State College

Arthur J. Sweet,
Department of
the Interior

Leo W. Sweeney,
Department of
State

Robert B. Keating,
National
Academy of
Sciences

Richard C. Amold,
U.S. Public
Health Service

Elmer Starch,
Consultant

Hyde G. Buller,
A.LD.

A.5 Mineral Resources

Human Resources

Agriculture

Industrial Develop-
ment

Industrial Develop-
ment

Transport
!

i

Health and Nautri-
tion %

Social Problems of

" Development and

Urbanization

International Co-
operation and Prob-
lems of Transfer
and Adaptation

Organization,Plan-
nin g and Program-
ming for Economic
Development

Robert F. Hull, I. Organjzation and

National Planning of Scien-
Science tific and Techno-
Foundation logical Policies

K. Training of Scien-
tific and Technical
Personnel

Gerald F. Winfield, L. Communications
A.LD.
George W. Wood,
National
Academy of
Sciences

In addition, the *following personnel were
actively identified with the staff for varying
periods before and during the Conference in
the roles specified:

Edward C. Fei, Executive Director

A.lD.

Herbert D. Turner, Deputy Executive Di-
A.L.D. rector

Jack C. Oppenheimer, Deputy Executive Di-
A.LD. rector

Hugo V. Prucha, Contractor Officer

A.LD.

Richard N. Viets Information Specialist
John H. Durston, Editor

Educational

Services, Inc.

Wiliiam B. Mellor Audio-Visual Cpnsult-

ant

]
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Howard J. Lewis,
National
Academy of
Sciences

Daniel Taylor,
National
Science

Foundation

Morris M. Cohen,
A.lL.D.

Leo W. Sweeney,
Department
of State

Francis A. Lord,
Department
of State

Rz?lph Smith,
U.S.1.S., Paris

Roy Johnson,
U.S.1.S,,
Barcelona

Marcus Rosenbloom,
U.S. Public
‘Health Service

Frank McGowan,
University of
Pittsburgh

Frank England,
U.S. Embassy,
Paris

Marian S. Stilson,
Department
of State -

Evelyn M. Campbell,
A.LD.

Press Officer

Information QOfficer

Publications Officer

Scientific Secretary

Assistant  Scientific
Secretary

Press Officer

Press Officer

Press Officer

Librarian

Special Assistant

Special Assistant

Adminiscrative Officer

Steering Committee

An. informal intragovemmental Steering
Committee for the Conference was established
under the chairmanship of the Assistant
Secretary of State for International Organiza-
tion Affairs to furnish broad policy guidance
and to review plans during the preparatory
period. Other members included Dr. Jerome
B. Wiesner, Special Assistant to the Presi-
dent for Science and Technology, Dr. Walter
G. Whitman and Dr. Ragnar Rollefson (after
he replaced Dr. Whitman, who' retired in
October 1962), Science Advisor to the Secre-
tary of State, and Dr. Edward C. Fei, Acting
Director of the Research, Evaluation, and
Planning Assistance Staff of A.LLD. The
Chairman of the Public Advisory Board and
the Director of the Scieace Conference Staff
attended all Steering Committee meetings,

Public Advisery Board

In the fall of 1961, the Secretary of
State appointed a Public Advisory Board
for the Conference, consisting of seventeen
distinguished private citizens whose range of
experience qualified them to help guide U.S. -
preparations for the Conference. The Board
helped in formulating policies concerning
U.S. participation'in the Conference, assisted
in obtaining the support of the American
scientific community, in determining optimum

U.S. coverage of agenda topics, etc. It met

five times in all-November 9 and 30, 1961,

. March 9, June 6, and September 19, 1962.

Members of the Board were as follows:

Public Advisory Board

Walsh McDemott, Chairman
Livingston Famrand Professor of Public
Health and Chairman of the Department
Cornell University Medical College

Detlev W. Bronk
President, The Rockefeller Institute



Harrison S. Brown
Foreign Secretary, National Academy of
Sciences

Robert A. Charpie
Director, Advanced Projects Research
Union Carbide Company

Frederick H. Harbison
Professor of Economics
Princeton University

J. George Harrar
President, The Rockefeller Foundation

J. Herbert Hollomon
General Manager, General Engineering
Laboratory
General Electric Company
{Subsequently appointed Assistant Secre-
tary of Commerce for Science and
Technology)

Allan Holmberg
Professor of Anthropology
Cornell University

William A. W. Krebs
Vice President, Arthur D. Licle, Inc,

Isador Lubin
Economic Consultant
The Twentieth Century Fund

Max F. Millikan
Director, Center for International Studies
Massachusetts Institute of Technology

Robert S. Morison
Director, Medical and Natural Sciences
The Rockefeller Foundation
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Arthur T. Mosher
Executive Director
Council on Economic and Cultural

Affairs, Inc.

Frank Press
Professor of Geophysics
California Institute of Technology

Isidor I. Rabi
Consultant at Large to the President’s
Science Advisory Committee

Thomas J. Watson, Jr.
President, International Business Ma-
chines Corporation

Jerrold R. Zacharias
Professor of Physics

Massachusetts Institute of Technology

Technical Advisory Panels_

As a means of bringing specialized
technical competence to bear on the numerous
subjects on the agenda, 14 Technical Advisory
Panels were established. The Scientific
Secretary for the agenda section served with
the panel in all cases. The panels recom-
mended the topics on. which U.S. papers
should be prepared, suggested appropriate
authors and helped contact them, helped

select the delegation, and provided advice

and assistance on innumerable other matters.
Membership of the Technical Advisory Panels
was as follows:

Session A: NATURAL RESOURCES

Dr. Hamrison S. Brown, Chairman
Foreign Secretary
National Academy of Sciences
Mr. Stephen Scientific
Secretary

W. Bergern,
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Subpanel on Mapping

Rear Adm. H. Amold Kare, Chairman
Direcror, U.S. Coast and Gecderic
Survey

Bro. B. Austin Barry
Head, Department of Civil Engineering
Manhattan College

Dr. Edward Espenshade
Northwestern University

Mr. Albert Nowicki
Chief, Department of Cartography
Amy Map Service

Mr. George D. Whitmore
Chief Topographic Engineer
U.S. Geological Sutvey

Mr. Richard Wilson
Chief, Forest Surveys Branch
U.S. Forest Service

Mr. Arthur J. Sweet, Scientific Secretary

Subpanel on Water Resources

Dr. Abel Wolman, Chairman
Professor Emeritus
Johns Hopkins University

Dr. Edward A. Ackerman
Carnegie Institition of Washingeon

Dr. Norman H. Brooks
Department of Civil Engineering
California Instimte of Technology

Mr. Walter Langbein
U.S. Geological Survey

Mr. Theodore Schad
Library ‘of Congress
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Mr. George C. Taylor, Jr.
U.S. Geological Survey

Mr. Eugene Weber
Office of the Chief of Engineers
Corps of Engineers, U.S. Army

Dr. Gilbert White
Department of Geography
University of Chicago

Mr. Stephen W. Bergen, Scientific
Secretary

Subpanel on Energy Resources

Mr. Sam Schurr, Chairman
Resources for the Future, Inc.

Mr. Francis L. Adams
Consulting Engineer

Dr. Harold Barnett
Wayne State University

Mr. john Boatwright
Consultant

Mr. Robert Brandt
Vice-President, New England -Power
Company

‘Mr. Edwin Gohr
Vice-President, Esso Research and
Engineering Company

Dr. Hollis Hedberg
Professor of Geology
Princeton University

Dr. James A. Lane
Oak Ridge National Laboratory



Dr. Louis McCabe
Resources Research, Inc.

Mr. Harry Perry
Chief, Bituminous Coal Division
Bureau of Mines
U.S. Department of Interior

Dr. C. J. Potter, President
Rochesterand Pittsburgh Coal Company

Dr. J. K. Roberts
Consultant

Mr. Walton Seymour
Development and Resources Corpo-

ration

Dr. Jerome K. Delson, Scientific Secretary

Subpanel on Mineral Resources

Julian Feiss, Chairman
U.S. Geological Survey

Dr. Ian Campbell
Department of Conservation
State of California

Dr. Russell Gibson
Professor Emeritus
Harvard University

Dr. William D. Johnston, Jr.
U.S8. Geological Survey

Dr. Vincent E. McKelvey
U.S. Geological Survey

Dr. Charles Meyer
Department of Geology
University of California

Mr. Thomas G. Murdock
U.S. Bureau of Mines

Mr. George Nicol
Nicol Industries Mineral Corporation

Mr. Louis A. Turnbull
U.S. Bureau of Mines W

Mr. Alfred L. Bush, Scientific Secretary

Session B: HUMAN RESOURCES

Dr. Isador Lubin
Twentieth Century Fund

Dr. Frederick H. Harbison
Princeton University

Dr. Eugene D. Vinogradoff, Scientific
Secretary

Session C: AGRICULTURE

Mr. Jackson A. Rigney, Chairman and
Scientific Secretary

Dr. George Harrar
President, Rockefeller Foundation

Dr. Forrest F. Hill
Vice President, Ford Foundation

Dr. Sherman E. Johnson
U.S. Department of Agriculture

Dr. Erven J. Long
Agency for Intemnational Development

Dr. Albert H. Moseman
Director for Agriculture
Rockefeller Foundation
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Dr. H. A. Rodenheiser
Assistant Administrator, Farm Re-
search
Agricultural Research Service
U.S. Department of Agriculture

Dr. M. B. Russell
Head, Department. of Agronomy
University of Illinois

Dr. Irwin T. Sanders
Head, Department of Sociology and
Anthropology
Boston University

Session D: INDUSTRIAL DEVELOPMENT

Mr, William A. W.-Krebs, Jr., Chairman
Arthur D. Little, Inc.

Dr. William Bredo
Stanford Research Institute

Dr. Robert A. Charpie
Director, Advanced Projects Research
Union Carbide Company

Mr. John Conner
President, Merck and Company

Mr. James Langley
Arthur D. Little, Inc.

Dr. Alfred C. Neal
President, Committee for Economic

Development

Mr. Arthur J. Sweet, Scientific Secretary

Session E: TRANSPORT

Mr. Robert B. Keating, Chairman‘and
Scientific Secretary
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Prof. Donald S. Berry
Northwestern Universicy

Col. Robert A. Cliffe, USA (Ret.)
National Academy of Sciences

Prof. Kent T. Healy
Yale University

Prof. Richard C. Jordan,
Department of Mechanical Engineering
University of Minnesota

Mr. John C. Kohl
Assistant Administrator
Office of Transportation
Housing and Home Finance Agency

Mr. William R. McConochie
Vice-President, DelLeuw, Cather and
Company

Prof. Marrin Meyerson -
Director, Joint Center for Urban
Studies, Massachusetts Institute of
Technology and,Harvard University

Mr. James J. Wright
Director of Technical Research
New York Central System

Session F: HEALTH AND NUTRITION

Dr. Robert P. Burden, Chairman
Division of Engineering and Applied
Physics ..
Harvard University

Dr. Harold Brown .
School of Public Health
Columbia Universicy



Dr. Kurt Deuschle
Professor of Public Health
University of Kentucky

Dr. Geoffrey Edsall
Massachusetts Department of Health

Dr. James M. Hundley
U.S. Public Health Service

Dr. Alexander Leighton
Professor of Psychiatry
Comell University Medical College

Dr. Walsh McDermott
Prof. of Public Health .
Comell University Medical College

Dr. Robert Morison
Rockefeller Foundation

Dr. Kelly West
Office of International Research
National Institutes of Health

Dr. R. C. Arnold, Scieartific Secretary

Session'G: SOCIAL PROBLEMS OF
DEVELOPMENT AND URBANIZATION

Session J: INTERNATIONAL COOPERA-
TION AND PROBLEMS OF TRANSFER
AND ADAPTATION*

Dr. Allan R. Holmberg, Chajirman
Cornell University

Dr. John Adair
Cornell University Medical College

*Panels G and J had the same members.

Dr. Richard Adams
Michigan State University

Dr. Conrad Arensberg
Department of Anthropology
Columbia University

Dr. Charles Erasmus
University of North Carolina

Di. Ward Goodenough
University of Pennsylvania

Dr. Margaret Mead
American Museum of Natural History

Dr. Irwin T, Sanders
Department of Sociology
‘Boston University

Dr. Melvin M. Tumin
Princeton University

Dr. Frank W. Young
University of Pittsburgh

Subpanel on Urbanization
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Dr. Marion Clawson
Resources for the Future

Dr. Herbert Striner
Stanford Research Institute

Dr. William Wheaton
Institute of Urban Studies
University of Pennsylvania

Dr. T. Lowdon Wingo, Jr.
Resources for the Future

Dr. Elmer Starch, Scientific Secretary



Session H: ORGANIZATION, PLANNING,

AND PROGRAMMING FOR
ECONOMIC DEVELOPMENT

Dr. Gerhard Colm, Chairman
National Planning Association

Mr. Robert E. Asher
The Brookings Institution

Dr. Everett E. Hagen
Massachusetts Institute of Technology

Dr. John P. Lewis
Indiana University

Mr. Richard Nelson
Council "of Economic Advisors

Dr. Gustav Papanek
Harvard University

Mr. Hyde G. Buller, Scientific Secretary

Session [: ORGANIZATION AND
PLANNING OF SCIENTIFIC AND
TECHNOLOGICAL POLICIES

Dr. Arthur Roe, Chairman
National Science Foundation

Dr. Richard H. Bolt

National Science Foundation

Dt. T. C. Byerly
Agricultural Research Service
U.S. Department of Agriculture

Dr. Philip W. Hemily
National Science F oundation

Dr. Joseph Murtaugh
National Institutes of Health
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M:. Richard Nelson
Council of Economic Advisers

Dr. Eugene B. Skolnikoff
Office of the Special Assistant to the
President for Science and Technology

Mr. Merle Tuve
Carnegie Institution of Washington

Dr. Carroll Wilson
Massachusetts Insditute of Technology

Mr. Robert F. Hull, Scientific Secretary

Session K: TRAINING OF SCIENTIFIC
AND TECHNICAL PERSONNEL

Dr. Arthur Roe, Chairman
National Science Foundation

Dr. Bowen C. Dees
National Science Foundation

Mr. Howard F. Foncannon
National Science Foundation

The late Dr. Francis L. Friedman
Department of Physics
Massachusetts Institute of Technology

Dr. Philip W. Hemily )
National Science Foundation

Mr. Thomas J. Mills
National Science Foundation

Dr. Dael Wolfle
Executive Officer
American Association for the Advance-
ment of Science

Mr. Robert F. Hull, Scientific Secretary



Session L; COMMUNICATIONS

Dr. John R. Pierce, Chairman
Bell Telephone Laboratories

Dr. John T. Blake
Simplex Wire and Cable Co.

Mr. Vernon Bronson

National Association of Educational-

Broadcasters

Mr. Robert S. Caruthers
Intemational Telephone and Telegraph
Co., Inc.

Mr. Richard P. Gifford
General Electric Co.

Mr. Leonard Jaffe
National Aeronautics and Space
Administration

Mr. E. C. Laird, Jr.
American Telephone and Telegraph
- Corp.

Dr. Ernest Martinelli
Rand Corporation

Dr. Carl F. J. Overhage
Director, Lincoln Laboratory
Massachusetts Institute of Technology

Dr. Gerald F. Winfield and
Mr. George W. Wood, Scientific Secre-
taries

Conference Papers
U.S. authors (in a few cases there were
foreign co-authors) submitted a total of 273

abstracts of proposed Conference papers.
The U.N. Secretariat accepted 148 of these,
and 138 papers were finally submicted to and

published by the U.N. However, authors of
all 273 abstracts ‘were invited to contribute
their papers for a special U.S. publication,
irrespective of their status as official U.N.
Conference papers. A total of 198 papers —
including the 138 accepted by the U.N. — by
272 authors and co-authors, were written and
published in 2 set of 12 paperback volumes
entitled, **Science, Technology, and Develop-
ment — United States Papers Prepared for
the United Nations Conference on the Appli-
cation of Science and Technology for the
Benefit of the Less Developed Areas.”’
These volumes were displayed at the Confer-
ence, 900 sets were distributed to delegates
in Genéva, and arrangements have been made
for extensive distribution within the U.S.
and overseas. Volumes were distributed
to general and specialized publications in
the U.S. for review. The public may pur-
chase copies from the Government Printing
Office.

U.S. Delegation

The U.S. delegation numbered 106,
including four Congressional observers, the
Chief of the U.S. Mission in Geneva and his
deputy. The list of official U.S. delegates
follows:

Walsh McDermott, Chairman
Livingston Farrand Professor of Public
Health and Chairman of the Depart-
ment, Cornell University Medical
College

Edward W. Allen, Jr.
Chief Engineer, Federal Communica-
tions Commission

Allen V. Astin
Director, National Bureau of Stand-
ards, Department of Commerce

b
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Stephen K. Bailey
Dean, Maxwell Graduate School of
Citizenship and Public Affairs,
Syracuse University

Leona Baumgartner
Assistant Administrator for Human
Resources and Social Development,
Agency for International Develop-
ment

Jonathan B. Bingham
Ambassador and Representative on
the United Nations Economic and
Social Council

R. E. Bittner
Assistant General Manager, Esso
Research and Engineering Company

Karl F. Bode
Chief, Planning Assistance Division
Agency for Intemational Develop-
ment

Detlev W. Bronk
President, The Rockefeller Institute

Vernon Bronson
Director, Research and Development,
National Association of Educational
Broadcasters

Harrison S. Brown
Foreign Secretary, National Academy
of Sciences

J. L. Burke
President, Service Pipe Line Company

Robert A. Charpie
Director, Advanced Projects Research,
Union Carbide Company
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Ewan Clague, Ph.D. |
Commissioner, Buréau of Labor Statis-
tics, Department of Labor

Harlan Cleveland
Assistant Secretary of State for Inter-
national Organization Affairs

Frank M. Coffin
Deputy Administrator .for Operations,
Agency for International Devélop-
ment

Gerhard Colm
Director of Economics, National
Planning Association

John Diebold
President and Chairman of the Board,
The Diebold Group, Inc.

Rene Dubos
Professor of Pathology, The Rocke-
feller Institute

G. Franklin Edwards
Professor of Sociology, Howard
University

Northcure Ely
Ely, Duncan & Bennett

Edward C. Fet
Acting Deputy Assistant Administrator
for Research Agency for Inter-
national Development

Ralph C. Fish
Rescarch Scientist, Animal Disease
and Parasite Division, Department
of Agriculture

Joseph L. Fisher .
President, Resources for the Future,
Inc.



William M. Gibson
Deputy Representative to the European
Office of the United Nations and
Other International Organizations,
United States Mission, Geneva,
Swirzerland

Joseph L. Gillson
Lecturer in Econromic Geology,
Massachusetts Institute of Tech-
nology

William Goode
Professor of Sociology, Columbia
University

Robert M. Hagan
Chairman, Department of Irrigation,
University of California

Kenneth R. Hansen
Agsistant Director, Bureau of the
Budget

Frederick H. Harbison
Professor of Economics, Princeton
University

Kent T. Healy
Professor of Transportation, Yale
University

E. L. Hendricks
Assistant Chief, Water Resources
Division, Geological Survey, De-
partment of the Interior

J. Herbert Hollomon
Assistant Secretary of Commerce for
Science and Technology

Allan Holmberg, Ph.D.
Professor of Anthropology, Cormell
University

W. Carter Ide
Deputy Assistant Administrator for
Near East and South Asia, Agency
for International Development

Leonard Jaffe

Director, Communications Systems,
National Aeronautics and Space
Administration

Howard W. Johnson
Dean, School of Industrial Technology,
Massachusetts Institute of Tech-
nology

Sherman E. Johnson
Deputy Administrator for Foreign Eco-
nomics, Department of Agriculture

William D. Johnston, Jr.
Chief, Branch of Foreign Geology,
Geological Survey, Department of
the Interior

Joseph Kaplan, Ph.D.
Professor of Physics, University of
California

Armold Karo, Rear Admiral, USC&GS
Director, Coast and Geodetic Survey,
Department of Commerce

Saul M. Katz
Professor of Economic and Social
Development, Graduate School of
Public and International Affairs,
University of Pittsburgh

Robert B. Keating
Transportation Analyst, Division of
Physical Sciences, ‘National Acad-
emy of Sciences
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Charles E. Kellogg, Ph.D., D. Sc.
Assistant Administrator for Soil
Survey, Department of Agriculture

Harry C. Kelly, PH.D.
Consultant to the Director, National
Science Foundation

Charles V. Kidd, Ph.D.
Associate Director, National Institutes
of Health, Department of Health,
Education and Welfare”

William A. W.. Krebs
Vice President, Arthur D. Little, Inc.

Harry Krould
Deputy Assistant Administrator for
Human Resources and Social De-
velopment, Agency for International
i)evelopment

Harold Lasswell
Professor of Political Science, Yale
Scheel of Law

William J. Lawless
Director, Agency for Intemational
Development, Accra, Ghana

Alexander H. Leighton
Professor of Sociology and Anthro-
pology, Cornell University, New
York, New York

Isador Lubin
Economic Consuleant, The Twentieth
Century Fund

Murray Luck

Scientific Attache, Amefican Embassy,

Bern, Switzerland

Jay L. Lush
Professor of Animal Science, Iowa
State University

Edward S. Mason
Lamont University Professor of Eco-
nomics, Harvard University

Margaret 'Mead
Associate Curator, American Museum
of Natural History

Martin Meyerson
Director, Joint Center for Urban Studies
of Massachusetts Institute of Tech-
nology and Harvard University

Mzx F. Millikan
Director, Center for International
Studies, Massachusetts Insritute
of Technology

Newton Minow
Chairman, Federal Communications
Commission

Robert S. Morison
Director, Medical and Natural Sciences
Rockefeller Foundation

Arthur T. Mosher
Executive Director, Council on Eco-
nomic and Cultural Affairs, Inc:

Oscar Myers
Director, Switching Development,
International Telephone and Tele-
graph Corporation

Will M. Myers, Ph.D.
Professor of Agronomy and Plant
Genetics, University of Minnesota



S. Milton Nabrit, Ph.D.
'President, Texas Southern University

Wilfred Owen
Director, Transport Research Program,
The Brookings Institution

Kenneth H. Parsons, Ph.D.
Professor of Agricultural Economics,
University of Wisconsin

Harvey S. Perloff, Ph.D.
Member, Committee of Nine, Organiza-
tion of American States

Harry Perry
Assistant Chief, Division of Bitumi-
nous Coal, Bureau of Mines, De-
partment of the Interior

Hollis W. Peter, Ph.D.
Director, Foundation for Research on
Human Behavior

Edgar Piret, Ph.D. .
Scientific Arttache, American Embassy,
Paris

Hildres A. Poindexter
Chief, Public Health Division, A.L.D.,

Freetown, Sierra Leone

Thomas E. Posey
Chief, Labor Education Division,
A.LD., Ankara, Turkey

Frank Press, Ph.D.
Professor of Geophysics, California
Institute of Technology

Isidor I. Rabi, Ph.D.
Consultant-at-Large to the President’s
Science Advisory Committee

44

WilliamM. Reed
Assistant Directar, Agency for lnter-
national ~ Development, Lagos,
Nigeria

Roger Revelle, Ph.D.
Science Adviser to the Secretary of
the Iaterior, Department of the
Interior

T. F. Rogers
Assistant Division IHead, Lincoln
Laboratories, Massachusetts Insti-
tute of Technology

Ragnor Rollefson
Director, International Scientific
Affairs, Department of State

A. Lloyd Ryall
Chief, Horticulture Crop Branch,
Department of Agriculture

Albert B. Sabin, M.D., Sc.D.
Distinguished Service Professor of
Research Pediatrics, University of
Cincinnati

E. K. Sandbach
Vice President, Koppers International,
C.A.

Nevin S. Scrimshaw
Head, Department of Nutrition, Food
Science and Technology, Massa-
chusetts Institute of Technology

Walron Seymour
Vice President for Industrial De-
velopment, Development Resources

Corporation

4~
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Thomas K. Sherwood
Professor of Chemical Engineering,
Massachusetts Institute of Tech-
nology

John C. Snyder
Dean, Harvard School of Public Health

E. C. Stakman
Emeritus Professor, Institute of Agri-
culture, University of Minnesota

Eugene Staley
Director of Basic Research, Stanford
Research Institute

Albert C. Stewart
Assistant Director of Research, Union
Carbide Consumer Products Company

David Tilson, Secretary of Delegation
Director, Science Conference Staff,
Agency for International Develop-
‘:‘-:\g}l:snt
Roger W. Tubby
Ambassador, Representative to the
European Office of the United
Nations and Orher ‘Intemational
Organizations, Geneva, Switzerland

Melvin M. Tumin

Professor of Sociology and Anthro-

pology, Princeton University

Ralph Tyler
Director, Center for Advanced Studies
in the Behavioral Sciences

Lionel A. Walford '
Burean of Sport Fisheries and Wildlife,
Fish. and Wildlife Service, Depart-
ment of the Interior
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Kung Ping Wang, Ph.D.
Division of Foreign Activities, Bureau
of Mines, Department of the Interior

Eugene W. Weber
Chief, Planning Division, Directorate
of Civil Works, Office of the Chief
of Engineers, Department of the
Army

Stephen S. White
Educational Services, Inec.

Rex M. Whitton, D.Sc.
Federal  Highway  Administrator,
Bureau of Public Roads, Depart-

ment of Commerce

James E. Wickersham
President, International Operations,
Foremost Dairies, Inc.

Jerome B. Wiesner
Special Assistant to the President
for Science and Technology

Carroll L. Wilson
Professor of Industrial Management,
Massachusetts Insticute of Tech-
nology

Thomas W, Vilsoen, Jr.

Special Assistant to the Assistant
Secretary of State for International
Organization Affairs, Department of
State

Abel Wolman
Professor of Samitary Engineering,
Johns Hopkins University



Congressional Observers

The Honocrable
James B. Pearson
United States Senate

The Honorable
Stephen M. Young
United States Senate

The Honorable
John W. Davis
House of Representatives

The Honorable
James D. Weaver
House of Representatives

Section Coordinators

Because of the large number of dele-
gates and the scope of the Conference subject
matter, delegates were organized in groups
by major agenda section, according to their
primary interests, with a Section Coordinator
for each group. Of course, many delegates
were active in more than one agenda section.

Each group operated -with a substantial
degree of independence, both in the formal
Conference sessions and in the important
informal contacts outside the agenda frame-
work.

The following individuals served .as
Section Coordinators:

Section
A. Natural Resources Mr. Stephen
Bergen
Mapping Rear Adm.

H. Armold Karo
Water Resources Dr. Abel Wolman
Energy Resources  Dr. Jerome K.

Delson
Mineral Resources Dr. William D.

Johnston, Jr.

B. Human Resources Dr. Isador Lubin

Mr. Jackson A.
Rigney

C. Agriculture

D. Industrial Mr. William A. W.

Development Krebs
E. Transport Mr. Robert. B.
Keating
F. Health and Dr. Hildres A.
Nutrition Poindexter

G. Social Problems of Dr. Melvin A.
Development and Tumin
Urbanization

H. Organization, Dr. Gerhard Colm

Planning and

Programming for

Economic
Development

I. Organization and Dr. Ragnar
Planning of Rollefson

Scientific and
Technological
Policies

J. International Cooper- Dr. Allan

ation and Problems Holmberg
of Transfer and
Adaptation
K. Training of Scien- Dr. S. Milton
tific and Techni- Nabrit

-cal Personnel
L. Communications Mr. T. F. Rogérs

Public Information

U.S. public information actvities in
connection with the Conference were directed
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by Mr. Abraham M. Sirkin, U.S. Tnformation
Agency. Information officers on his staff
were obtained from the U.S. Information
Agency, the National Academy of Sciences,
the National Science Foundation, the U.S.
Public Health Service, and the Agency for
International Development.

Before the Conference, press releases
were obtained from Government agencies and
private organizations with which U.S. con-
tributors of Conference papers were affili-
ated, and distributed on a *‘hold-for-release’’
basis to general and specialized press mailing
lists, and subsequently to correspondents in
Geneva. * Contacts were made with U.S.
editors and with news writers familiar with
science and technology, economics, and
development, to obtain their coverage of the

Conference. Three special correspondents

from the U.S. attended. (A number of special
staff writers on New York papers did not
attend because of the New York newspaper
strike.)

A press conference was held on January
7, 1963, presided over by Assistant Secretary
of State Harlan Cleveland, with the partici-
pation of Dr. Jerome B. Wiesner, Dr. Walsh
McDermott, and Dr. Leona Baumgartner,
Assistant Administrator, Agency for Inter-
national Development. At this time the
names of the Chairman of the U.S. delegation
and niné other delegates were announced.
The names of the remaining delegates were
announced in a press release on January 15.
On January 25, President Kennedy received
Dr. McDemott and nine other delegates, and
issued a statement on the importance of the
Conference. The statement and photographs
were carried in newspapers throughout the
world.

In Geneva, a press room for the U.S.
delegation was set up, from which press
releases on U.S. papers were distributed.
Each Conference session was covergd by a
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U.S. press officer, who provided highlights
of U.S. participation for the world-wide press
services and leading newspapers. The U.S.
Information Agency obtained a substantial
file of press material for use by its posts
overseas, as well as extensive photographic
and taped radio coverage. Clippings received
by the United Nations after the Conference
showed an extraordinary amount of interest in
the Conference in the less developed areas
and in many European countries.

Reading List — Technical Library

To provide for U.S. participation in the
U.N.-sponsored display of scientific and
technical materials, the Graduate School of
Public and Intemational. Affairs of the Uni-
versity of Pittsburgh was asked to prepare
an annotated list of selected U.S. readings
on development. The project was directed
by Dr. Saul M. Katz, Professor of Economic
and Social Development, and Mr. Frank
McGowan, Librarian. It involved faculty
experts and graduate personnel in many
disciplines within various elements of the
University. The list covered approximarely
1,200 titles, including books, journal articles,
reports, government bulletins, etc., in the
major subjecr.s covered .by the Conference.
Items on the list were procured and dis-
played at the Conference, after which they
were donated to the United Nations. The
annotated list itself was published by the
Agency for International Development, and
displayed and distributed as a companion
volume to the 12 volumes of U.S. papers
prepared for the Conference.

The U.S. was one of several countries
(see Appendix 4) which furnished motion
picture films for showing at the Conference
under U.N. auspices. Various aspects of
science and technology and certain domestic



and overseas development projects were
covered in the U.S. films, -which were se-
lected by Mr. William B. Mellor, Audio-
Visual Consultant, in collaboration with
A.LD. Scientific Secretaries. All the films
had English sound tracks and most carried
French sibtitles in addition. The films were
as follows:

A. NATURAL RESOURCES

1. INTRODUCTION TO PHOTO INTER-
PRETATION - 15 minutes, color. A
survey of photointerpretation methods
for the discovery and evaluation of
natural resources, including minerals,
soils, lumber, and water resources.

2. SCIENCE OF OIL —20 minutes,
color. A comprehensive survey of
oil” exploration, drilling and proc-
essing in Saudi Arabia, with step-
by-step desctiptions of processing
procedures illustrated in animated
sequences.

3. TECHNICAL INFORMATION SERV-
ICES OF THE ATOMIC ENERGY
COMMISSION. 20 minutes, color. A
survey of the forms in which Atomic
Energy information is available
from the United States Atomic En-
ergy Commission and its depository
libraries overseas. Information in-
cludes reports, progress reviews,
bibliographies, technical books, trans-
lations, engineering materials, and
other special publications and films.
The availability on microcards of all
technical information offered by the
Atomic Energy Commission is ex-
plained.

48

4.

COLUMBIA — RIVER OF PLANNED
DESTINY — 27 minutes, color. The
story of the development of the
Columbia River Basin, in northwestern

United States, for power production,
~ flood control,. conservation of water

resources, and irrigation. Also shows
methods used to give continued access
to the great salmon spawning grounds
in the upper reaches of the river.

A. NATURAL RESOURCES and C. {‘iGRI-

CULTURE

WATERS OF COWEETA — 20 minutes,
color. . A documentary film showing
the results of 20 years of research
work at the hydrologic laboratory in
the Coweeta Experimental Forest, in
North Carolina. Illustrates how the
management of forests affects the
flow of water in the streams, and
covers lumbering, grazing and truck
farming methods on hilly and mountain
terrain.

C. AGRICULTURE

6

7.

AGRICULTURE U.S.A. — 27 minutes,
color. The story of how American

agriculture has developed during the,

last hundred years, including the roles
of research, agricultural extension
services, land grant colleges, soil
conservation programs, marketing,
etc. Also illustrates dramatically
the great changes in agricultural equip-
ment during the century.

HARVEST - 30 minutes, color.
Covers a cooperative agricultural
project in Mexico, illustrating methods
by which crop production was in-
creased. Demonstrates need to

-
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“tailor’” each such project to the
agricultural characteristics of the
individual country or area.

. THE ATOM AND AGRICULTURE —

10 minutes, black and white. How
atomic epergy has brought a new tool
to agricultural research. Illustiates
the use of radioisotopes in the de-
velopment of new plant and animal
nutrition practices, in solving the
riddle of photosynthesis, and in de-
veloping new mutant varieties of
crop plants.

. TOMORROW'S TREES — 30 minutes,

color. A description of modem conser-
vation methods used by a large lumber
company. Covers cutting techniques,
aerial seeding, and how natural
hazards, including animals and forest
fires, are combatted. Also provides
a valuable introduction to new equip-
ment used in modern forestry.

DEVELOPMENT  and

10. MOUNTAINS

A. NATURAL RESOURCES

TO  MICRONS — 20
minutes, color. How Portland cement
is processed. Includes a description
of the many different kinds of concrete
which may be made from it, and how
each is used.

. INDUSTRIAL DEVELOPMENT

11.MODERN STEEL MAKING — 27 min-

utes, color. Demonstration of latest
steel-making equipment and processes.

. TRANSPORTATION

12.SCIENCE RIDES THE HIGH IRON —

27 minutes, color. A survey of modem
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13.

methods and equipment in the opera-
tion of railroads. Shows how trains
are made up and dispatched, traffic
control, and the operation of a sorting
yard. Emphasizes safety methods.

PROGRESS IN PERU — 10 minutes,
color. How aircraft were used to haul
heavy earth-moving equipment across
the Andes to carve a highway across
the mountains to the sea, opening the
fertile plains of the interior to develop-
ment.

F. HEALTH AND NUTRITION

14.

15.

FLUORESCENT TREPONEMAL
ANTIBODY TEST ~ 10
color. A highly technical film on a
new and exciting technique for de-

minutes,

tecting syphilis, rabies, and other

diseases, quickly and simply, by -
means of fluorescent antibodies in
the blood.

THE- ATOM AND MEDICINE - 10
mirutes, black and white. Covers
briefly the use of Cobalt-60 irradiation
for the treatment of cancer, and tracer
techniques in the use of radioisotopes
for medical diagnoses. Adso shows
how radioisotopes ate used in some
therapeutic applications.

G. URBANIZATION AND HOUSING

16.

IT CAN BE DONE - 28 minutes,
black and white., A study of the
housing problem in rural areas of
many lands and how it is being solved
by the cooperation of the people them-
selves in several countries with the.
help of their Governments and that of
the United States.



mobile radio is used not only to pro-

H. ECONOMIC PLANNING and C. AGRI-
CULTURE

17. THE FARMER’s BUSINESS —~ 14 min-

vide better public services, such as
police and fire protection, but also

utes, color. How the American farmer
has learned to work together with his

neighbors to provide goods. and serv- -

ices through user-owned organiza-
tions, and to apply sound business
methods to his buying and selling
while, at the same time, maintaining
his independence. Resule:
standard of living for the farmer, and
better business for the home commun-

ity.

a higher

L. COMMUNICATIONS

18. ONE MILLION INVISIBLE MESSEN-

GERS — 15 minutes, color. How

19.

in the service trades, on the famm,
and in the home.

TELSTAR — 26 minutes, color. A
description of the construction,
launching and world use of the Telstar
communications satellite which, after
a period of silence, recently began
transmitting again and is now being
used by many nations for communi-

cations.
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Appendix 7

Reports on General and Specialized Sessions

The purpose of this Appendix is to make
available to a limited American audience a
fairly extensive summary of the discussions
in each of the scheduled meetings at Geneva.
It should not be viewed as a substitute for
the official Conference Proceedings, which
are scheduled for publication by the United
Nations in September or October 1963.

Except for Sections G and ], the reports
below have been prepared by the Scientific
Secretaries on the A.L.D. Science Conference
Staff from their own notes and memoranda
submitted by U.S. delegates who took notes
at the meetings. The reports of the sessions
under agenda Section G and ] -~ except for
the overall summaries — are reprints of the
reports prepared by the U.N. rapportenrs for
those sessions.

Unfortunately, space limitations prevent
printing in full the many excellent inter-
ventions made by members of the U.S. dele-
gation in numerous sessions.

Section A: NATURAL RESOURCES

Summary

The fact that 320 papers on resources
were submitted, by 60 countries and 7 U.N.
agencies, is evidence of an intense interest
on the-part of developing countries. This
interest was also shown in many of the
Conference sessions. Although some ses-
sions were superficial, many did bring out
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specific difficulties and needs of these
countries as they attempt to adopt modern
methods of resource development.

By way of summary, five key points are
briefly discussed below. Many of the dele-
gates dwelt on them and they represent,
therefore, a certain consensus about important
needs. As general observations, they apply
to natural resources as a whole, that is, these
points apply in some measure to many re-
source fields.]  They concem training,
indigenous resource agencies, better advice
on development policy and program manage-
ment, and research. The reader will find
details spelled out for specific fields in the
session reports and summaries.

1. Training of technicians and profes-
sionals, and basic education.

The great lack in natural resource
fields'is trained people at all levels who
can do the work in their own countries.
A proposal, made by a UAR delegate with
support of other countries at the Conference,
for the U.N. to supply resource-survey
personnel from an intemational pool, was
an expression of this lack.

Basic education as the basis for
later specialized training in resource work
also seems to be a definite need, in some
countries at least. Arithmetic and other
skills, for instance, obviously must precede

lin the Conference agenda, forest re-
sources, and inland and marine fisheries,
fell under Agriculture.



training in mapping. A future technician in
hydrology needs a high-school education
to build upon.
Comment
Of course, the need for training
in resource fields has long been
recognized, and considerable bi-
lateral and multilateral efforts
have been and are being made.
But in view of the stress put
on training in Geneva, the em-
phasis to be given to it (and to
earlier education) in aid pro-
grams in behalf of natural re-

source development, and the
efficiency of current efforts,
would seem to be questions

worth pursuing.

2. Where
regional institutions.

training should be done;

Much specialized training should be

*‘on the spot,”’ or at any rate in or near

done
the home country. This may prove cheaper
than use of overseas facilities, and will
also avoid the difficulties of the returning
student in fitting into his own society,
A very effective approach in training is
for it to be given ‘‘on the job”’ by foreign
technicians who are committed to working in

the country for 2 significant period.

Nevertheless, more opportunities for
advanced study are needed, and some of
these can be had only outside particular
countries. In developing more opportunities,
regional institutions serving a group of
countries may well be the right tack. They
might provide a locus for stimulating ex-
change of experience and take account of
peculiarly region-wide factors in resource
development. The auspices of the United
Nations would be beneficial.
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3. Building up of indigenous resource

agencies.

Advice and help is particularly
needed in setting up or improving agencies,
usually govemment agencies, which will be
pemanent national centers for resource
appraisal and research: geological and water
survey organizations, bureaus of mines,
mapping agencies. (With respect to develop-
ment and management agencies for water
resources, it was felt that the long experi-
ence of advanced countries should be very
helpful, and should be made more available.)

4. Policy and planning aspects of re-

source development.

A few delegates emphasized in in-
formal conversation that they need advice
that is distinct from technical assistance.
Firstclass advice to higher government
levels would be beneficial in giving responsi-
ble officials wider perspectives on policy
decisions and commitments in the resource
sectors. The emphasis was on quality;
apparently advice of this kind and quality
is not available through some A.I.D. missions.

Comment

Reflecting on their own ex-
perience, some of the U.S. dele-
gates in resources fields ex-
pressed strong
with these remarks. They
stressed that many difficulries
in resource development over-

concurrence

seas have rto do with overall
program planning and capacity
for management by government
agencies, with “‘institutional
structure,”’ and with economic
and financial
. policies and programs.

Many delegates mentioned the impor-

tance of broad economic and social analysis,

aspects of

-
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includipg geographic inventory of land po-
tentials and land use, so that the wide range
of factors that should figure in plans for
resource development- will be seen, e.g., in
the choice of particular energy, water and
mineral sources for exploitation.

5. Research and development.

Less developed countries have

problems in resource development peculiar’

to them which call for special research.
(See the reports on the Specialized Sessions
for some specific items.) It was felt that
advanced countries could indeed help on
some of these, but that indigenous research
efforts are essential. Regional research
institutes were frequently mentioned.

The reports for natural resources are
given in the following order. They are in
most cases accounts of the formal and in-
formal Conference Sessions.

Policy, planning, overall organiza-

tional and administrative aspects.
(General Session)

Conservation of renewable resources
Mapping and surveying

Water resources and basin develop-
ment

Water resources — summary

Integrated river basin develop-
ment

Policies;  organization  of
services; law

Surface water
Ground water
Conservation techniques; de-
salipation
Mineral resources

General evaluation; foreign aid
needs; opportunities  for
assistance and research

Problems of the mineral indus-

tries from the viewpoint of
the developing nations

Development policy
Mineral exploration methods;
concentration of ores and

minerals

Mining technology and mechani- '
zation.

Energy resources
Development policies
Electric power

Non-conventional sources of
energy and nuclear power

Geothermal energy

Upgrading of commercial fuels;
efficient use of fuels; recent
developments in petroleum
technology including small

installations



General Session: A

Officers
Chairman — E. X. Federov {USSR)
Secretary — M. K. Gopaliengar (UNCAST)

U. S. Participant
Dr. Roger Revelle

This session provided a fair introduc-
tion to the wide range of considerations in
resource development and to the Specialized
Sessions that followed. Some of the 20
presentations were original and effective.
An excellent presentation was given, for
example, on approaches to management of
water in arid regions. About one-third of
the speakers were delegates of less de-
veloped countries. No overall conclusions
can reasonably be drawn from such a variety
of presentations, which were not organized
into a coherent whole. Most of the resource
fields were at least touched upon.

Matters possibly meriting attention.

1. Dr. David Davies of the World
Meteorological Organization stressed that in
meteorology and hydrology, owing to differ-
ences between climatic regions, practitioners
in developing countries will develop their
own variations of traditional techniques in
designing their national programs — a point
that bears on the nature of the training which
these scientists should receive.l

Iin this connection, a recent suggestion
of Dr. Morris Neiburger of the University of
California (Los Angeles) is of interest, that
it would be less costly and otherwise advan-
tageous for training in meteorology sponsored
by the U.S. to be done on a regional basis
and in institutions in the region .concerned,
rather than in U.S. univérsities. (Comment
by S. Bergen)
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2. Aspeakerfrom the UAR suggested
that a nucleus of technicians and scientists
be trained and made available on an inter-
national basis, under U.N. auspices, to do
the actual surveying and appraisal of natural
resources for developing countries that ask
for such kelp. There was nro further dis-
cussion of this idea at this or any other
session, nor were any evaluations offered of
current U.N. efforts in the resources field.
The proposal is, no doubt, an indication that
some countries find the appraisal of resources
a chief difficulty. (The Cairo Conference on
the Problems of Economic Development, held
in 1962, may provide background on the
proposal.)

Selected presentations.

1. Dr. Sigvard Eklund; Director
General of the International Atomic Energy
Agency, set forth the considerations in-
volved in the adoption of nuclear energy by
developing countries, sketched the studies
required, and put his Agency at the service
of these countries. In general, his remarks
echoed the Conference paper submitted by
the Agency on ‘‘Prospects and Problems of
Nuclear Power Developing Areas’’ (A/103).

2. Academician Gerassimov of the
USSR held out the great potential of the re-
sources of the less developed world to be
realized through science, and called in
general terms for international cooperation
in this effort, especially by expansion of the
work of International scierntific societies,
agencies of the U.N., etc. He made no con-
crete proposals, however.

3. A. Wiener, Ditector General of
Water Planning for Israel, Ltd., dealt lucidly
with criteria and procedures for development
of water resources in arid countries, in-
cluding planning and scheduling of uses,

and legal aspects. He spoke very strongly

-9,
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against the prospect of large-scale de-
mineralization of sea water ‘“‘or other pana-
ceas’’ which, because over-optimistic, can
be harmful, and inhibit reliance on planning
and scientific husbandry of available water
resources. He cited the progress made in
Israel through planning — ‘‘thac this could
be done in an area of water scarcity might
hold some encouragement for other arid
countries.”’

4. Roger Revelle, Science Advisor
to the Secretary, U.S. Department of the
Interior, spoke on criteria for resource
policies and inter-relationships in resource
development.

Good use of their natural resources
is of the greatest importance to developing
countries: production of food, fibers, miner-
als and fuels is usually their dominant
activity, and exports of raw materials usually
represent their principal source of foreign
exchange.
sector of the economy — especially increases

Improvements in the resources

in productivity per worker — are essential if
the level of living is to be raised, momentum
in economic growth attained, and labor freed
for industrial development. A rise in the
income of farmers and miners is essential to
create markets forlocal industry. Establish-
ment of appropriate manufacturing industries
based on the countries’ own raw materials
will reduce foreign exchange losses and give
added value to exports.

The primary aim of resource policy
is to promote achievement of national objec-
tives through development of land, water,
energy, and minerals — at least cost; on a
sustaining basis having .in mind the conset-
vation of existing supplies, the discovery of
new sources, and the development of cheaper
or more plentiful substitutes; with a high
multiplying effect on further economic de-
velopment; with significant contributions to
better relations among nations for the ad-
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vancement of all; so as to encourage a wide
and equitable sharing of costs; so as to
minimize or offset the difficulties of adjust-
ment in particular regions and among particu-
lar groups.’

The strategy and tactics of re-
sources development will be different in
each country and at different periods of
growth in each country. In every ‘case,
however, it will involve infusion of capital,
improvement of the skills and economic
motivations of the workers, and application
of modern engineering science and tech-
nology.

Some essential steps are: gathering
adequate information about the country’s
resources through many kinds of surveys;
analysis of this information as a basis for
deciding what should be done (in many cases
the most modern tools of analysis, such as
benefit-cost estimates for alternative de-
velopment projects, input-output matrixes,
linear programming and related techniques,
can be used with profit); actions to improve
resource productivity; and research and ex-
perimentation leading to additional informa-
tion on which further analysis, decision and
action can be tested.

Dr. Revelle described, as illustrating
the interrelationships involved in resource
planning, the continuing joint Pakistan-U.S.
studies of irrigation agriculture in West
Pakistan.* He also discussed a proposed
World Resources Development Institute, an

*See Conference Paper A349, ‘‘Natural
Resources Policies and Planning for De-
veloping Countries,”” by Dr. Joseph Fisher
{(President, Resources for the Future, Inc.)
and Dr. Revelle, published in Vol. I of the
collected U.S. papers prepared for the Confer-
ence, Science, Technology, and Development,
U.S. Government Printing Office, Washington,
1963.

l



idea developed by Dr. Joseph Fisher (Presi-
dent, Resources for the Future, Inc.) and
himself.* The Institute would conduct and
sponsor research, encourage education and
training of resource specialists, and also
work through international panels of resource
éxperts, with emphasis on the blanning of
resource development.

5. Professor Stjepan Han of Yugo-
slavia praised the economic realism of the
U.S. paper by Drs. Joseph Fisher and Roger
Revelle and, along with other speakers,
stressed that economic evaluation is of the
utmost importance for countries attempting
to develop their resources. He urged that
the U.N. ‘‘elaborate a methodology en-
abling . . . inventory of natural resources in

such a manner as to permit rapid economic
evaluations of the results.”

6. F. B. Haigh, of Australia,
stressed that full resources appraisal is a
long-term undertaking, even with modern tech-
niques. Studies must be reviewed period-
ically to allow for improved scientific knowl-
edge and changing social, economic and
marketing conditions. It is frequently,
therefore, not practicable to await the avail-
ability of complete resources data before
commencing development of a region or
country. Initial development must therefore
proceed on the basis of the best informarion
available at the time. Under these circum-
stances, a substantial element of judgment
as to possible future requirements or de-
velopments must be used in addition to
scientific and economic assessment when
selecting and planning initial projects,

*See footnote page 53.
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There can be a danger of overplanning as
well as inadequate provision for future
development. It is not always practicable
or economically feasible to plan initial
development as an integral part of ultimate
development, ot to provide -initially for-multi-
purpose use. It may be necessary, as in
Australian experience, to proceed first with
a small project which is within limits of
available financial resources at the time, or
can provide output sufficient to meet reason-
able, foreseeable requirements of goods and
services, but which may have to be discarded
in later and full urilization of resources.
Financial resources will never be adequate
for all desirable development at any one
time; priorities must be determined for their
allocation; secondary effects of resource
development should be fully considered in
determining priorities.

7. M.K.Shawki, Directorof Forests,
Sudan, expressed a traditional conservation
viewpoint in stressing steps to insure, when
development plans are being formed, rational
physical management for long-term utilization
of land and warer and associated resources.

8. Dr. Humberto Penaloza of Vene-
zuela spoke of the deterioration of the
terms of trade in recent years to the detri-
ment of countries exporting raw materials and
commodities.  “‘Intemational cooperation’
must mean far more than the exchange of
scientific information and implies the “‘effec-
tive improvement’’ of various economies.
““The sincerity of the highly developed
countries should be measured in terms of
the sacrifice of their profits.”

9. The Session Chairman, E. K.
Federov, USSR, summed up in the most
general terms. He referred to the “‘general
natural resources’’ which ‘‘belong to the

N
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whole of mankind’® — the world’s oceans and
He thought
that these resources are now often *‘wasted’’
or badly treated, that “‘activities are not as
coordinated as they should be.”” He made no
specific proposals but seemed to be making
a well-considered basic ‘‘conservation’
appeal. '

their wealth, the armosphere.

Informal Session

Conservation of Renewable Natural Resources

QOfficers

Chairman — Sir William Slater (United
Kingdom)

U.S. Participant
Dr. Charles Kellogg

Participation by less developed coun-
tries was active.  About 50-70 persons
attended. .

Twomain ideas underlay the discussions.
The first, in simplest terms, was: “‘Beware!
precious resources of the land — soils,
forests and plants, water sources, wildlife —
are highly vulnerable to misuse.”” Coun-
tries entering upon intensive development
should be made conscious of the possi-
bilities of loss, for there is evidence (such
as recent severe erosion in Southern Senegal)
that development planners are not taking
such possibilities Intd account nearly
enough. Linked to this imperative to re-
spect the physical interrelatedness and
economy of nature was a second guiding
idea; the notion of the ecology of man’s
total interaction with the landscape. The
first idea implies the remedies of scientific

knowledge and adoption of appropriate
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management practices. The second calls
for an awareness that relations are often
subtle between natural resources and patterns
of settlement and economic activity, and
rational land use calls for breadth in planning.

As an example of the second idea, ex-
perience with the Gezira Scheme in the
Sudar was cited. The need of the peasants
for firewood was not foreseen in the original
plans. The bush was entirely cleared,
eventually, over an area of 2 million acres.
Consequently, the cost of wood is high. The
peasants save crop stalks for burning, but
these heaps of stalks have been found to be
To elimi-
nate this practice, the managing syndicate

“‘reservoirs’’ for crop diseases.

is now introducing fuel crops and shelter
belts. It was also said that a registered
decrease in precipitation over the area (for
which an FAO study was cited) may possi-
bly be due to an excess of dry fallow. It
was feared that areas in Sudan put into gum
arabic may suffer similar effects, and the
use of huge land-clearing machines and tree-
crushers was questioned.

A speaker from New Zealand cited the
serious effects In the settlement of his
country of overcutting of forests, and hap-
hazard introductions of exotic animals which
lead to high control costs, erosion, and loss
of grazing resources. Others brought out the
importance of choosing management methods
suited to the nature of specific soils (men-
tioning especially the dangers of heavy
equipment); rthe vzlues of wildlife ro the
food economy of some areas and also to
tourism; the values of national parks and
nature reserves.

While these discussions took place in
an informal session, specially convoked,
some of the topics could have been dealt
with under the Conference agenda of agri-
culture and forestry, or of regional planning
in its physical aspects. It is of interest



that at an international gathering a group of
“‘conservationists’> and others felt them-
selves set apart — or perhaps, bound to-
gether — by concern about the misuse of land
and water resources. A Russian speaker,
G. V. Bogomolov, Byelorussian Academy of
Sciences, felt the matter of *‘the -greatest
importance’’; he cited the work of an inter-
Soviet committee on conservation of natural
resources; and called for an increase in
international cooperation in this sphere.

The prescriptions given were not sur-
prising.

1. Education. Schools should include

“‘conservation’’ (undefined) in their cur-

ricula. (In the session on river basin de-
velopment, a French speaker alluded to 2
program in ‘‘resource education’’ for areas
Not

only should the mass of people be exposed,

undergoing economic development.)

but university students in parricular, as
future leaders, should be made aware of the
broad implications of resource practices,

(undefined)
should be included in teams of advisors on

2. *‘Conservationists’

land use.
3/ Surveys of natural resources should

be made with an eye to methods and limits
of reasonable exploitation.l

H

lAn interesting Belgian paper which
stresses this point was accepted for the
General Session on Natural Resources but
N. Vander Elst,
‘‘Basic Principles of Any General Plan for
Developing Natural Resources in Emerging
Countries’®, A/371.

not discussed anywhere.
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Specialized Session

Mapping and Surveying Practices Adapted
to Use in Less Developed Countries

Officers .
Chairman — Lt. Gen. Phya Salwidhan-
nidhes (Thailand)
Rapporteur — Mr. E. Janicot (France)

U.S. Participant
Rear Admiral H. Arnold Karo

The mapping session was lightly attended
by less developed countries, but material
prepared for this session may well contribute
to future activity in surveying and mapping
matters. Regional cartographic conferences
under U.N. sponsorship have had consider-
able success in giving advice and help to
less developed countries in these fields.

Many delegates believed strongly that

should be in host-country or
training centers,

education
regional
training but keeping the student in touch

giving needed

with problems at home.

There was a consensus that country
mapping (from scratch) requires appropriate
aerial photo coverage, overall, if possible.
Mapping should begin with compilation of
1:250,000 scale maps for entire country,
with 1:50,000 scale mapping for areas of
dense population proceeding concurrently.
As smaller-scale work is completed, ca-
pacity can be turned over to the larger-scale
work.

The wide range of capabilities of de-
veloping countries calls for a different
program in each one. Equipment, techniques
and mapping goals should be simple and
direct, in the light of the country’s situation.
Whatever the program, it should be a phased
one calling for completion of short-range
goals which are part of a long-range plan.



A brief summary of the remarks made by
each of the discussion leaders follows:

Rear Admiral H. Arnold Karo stated that
maps are a universal language, transcending
national differences in language, customs,
cultures and politics. He stressed the need
for a strong national geodetic network, tied
in, if possible, to a continental darum. This
requires international cooperation of the type
experienced by U.S. Coast and Geodetic
Survey teams establishing geodetic control
in Ethiopia with ties to precise control in
Sudan. Admiral Karo also mentioned the
growing economic importance of oceano-
graphic studies, which depend heavily on
accurate charts and precise methods of con-
trol and navigation.

Mr. A. J. van der Weele (Netherlands)
cited the Report of the Secretary (E/CONF.39/
GR.24 (A) as implying that successful
photogrammetric triangulation requires com-
plex, costly equipment and procedures. Mr.
van der Weele stated that effective photo-
grammetric triangulation can also be performed
with relatively simple equipment such as the

Jerie-ITC Bloc Adjustment system. He also

stressed that a cadastral survey can be done
very efficiently by means of photogrammetry.
Dr. Knorr (Federal Republic of Germany)
discussed the advantages of various scales
for maps and photographs. He cited the
growing contribution being made by trained
He sketched a country
mapping program that would provide over-all
map coverage first at a scale of 1:250,000
and then apply mapping capacity to 1:50,000 —
The final result of all
surveys should be a published map, made
readily available to those who need it.
Max Zeller (Switzerland)
discussed the importance of techrical training
and mentioned the excellent training for
French scientists and technicians at the
Ecole Polytechnique Federal of France. He

photo-interpreters.

scale coverage.

Professor
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recommended training professionals first so
that they can train technicians later. Profes-
sionals can be trained abroad effectively
although this requires knowledge of a foreign
language.

Academician U. P. Gerasimov (USSR)
described topographic maps as the basis for
topical mapping for many special subjects.
He stressed that topical maps are necessary
for the proper development of a country,
showing, as they do, the results of systematic
studies of natural resources. In the Soviet
Union, for instance, very derailed topical
mapping was necesssry for certain portions
of the Union. Acad. Gerasimov mentioned -
the series of special maps recommended by
Russian specialists in Guinea, to furnish the
foundation, eventually, for a national atlas
of Guinea. He stated that the Report of -the
Secretary (E/CONF.39/GR.24 (A) had not
stressed the vital need for an atlas in the
development of a country. ,

Following the talks by the discussion
leaders, a number of inscribed speakers made
contributions. The highlights of their remarks
follow:

J. W. Wright (United Kingdom) described
three types of organizations that are doing
survey work — central government, regional
or local government, and private commercial
He briefed the factors that must
be considered in planning a survey project,
and the steps in the execution of that project,

concerns.

and which steps can be done more efficiently
by one of the types of organizarions listed
above. He urged that for best results, reason-
able specifications understood by all parties
and followed closely will yield best results.

Mr. Bonneval (France) cited the long
experience of the Institute Geographique
Nationz] in small-scale mapping, much of
it in developing countries. He discussed
various types of control, mentioning astro-
nomic control as being effective for early work


http:E/CONF.39/GR.24
http:E/CONF.39

and geodetic control as being more appropri-
ate for more sophisticated survey. Methods
facilitating extension - of control such as
slotted templets and APR are worthy of con-
siderntion, and combinations of one of these
with classical aerotriangulation are often
possible. Use of third-order plotting instru-
ments may be tempting but are not ultimately
satisfactory because of complexity of use and
relative inaccuracy of results.

Professor Daniel (France) discussed the
importance of enlightened administration
and financial management for development
of long-range mapping program in country
development.

Professor Janicot (France) urged care-
ful planning of a mapping program to provide
for maps at several scales. Scales of
1:50,000 for densely populated areas,
1:100,000 for areas of general interest and
1:200,000 for remote areas will provide reason-
able coverage. He discussed the need for
technical training and purchase of equipment
that is suited to Jong-range mapping needs. A
mapping advisory committee attuned to country
needs can save waste. Cadastral and topo-
graphic services should be separately organ-
ized in beginning of a country program.

Professor Dr. Erwin Gigas (Federal
Republic of Germany) emphasized the .inter-
national aspect of mapping, stating thar
“maps do not stop at country boundaries.”
He urged the establishment of realistic
accuracy standards, and, above all, the
expedition and comfaletion of surveys begun.

Professor Jezdik (Czechoslovakia) urged
a progressive mapping program calling for
timely completion of certain phases. A
geodetic network is necessary to form a firm
foundation for mapping. More and better
training is .required in established poly-
technic schools. The need for specialized
maps: should be considered in the mapping
program.
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Mr. Guyonnaud (France) stated that
rapid mapping is often very important. Such
rapid maps can evolve from interpretation of
aerial photographs and may be a simple docu-
ment with simple symbols, valvable for
hydrologic, geologic, agronomic and other
studies. This -may also fumish a valuable
reconnaissance medium for many purposes.

Mr. John Raynon (Australia) described
the medium-scale map coverage of Australia
as being 80% complete. This program pro-
ceeded through 1:250,000 scale (planimetric
and topographic) and 1:100,000 scale maps.
Ascronomic positions were established by
small mobile teams. The value of super-
wide-angle photography for future use was
stressed.

Additional speakers attested briefly to
points already raised and emphasized the
need for countries to exchange map and
survey information, as well as know-how on
technique, training and equipment.

WATER RESOURCES

Summary

This summary is based on formal and
informal discussions in Geneva, and is in-
tended mainly as a checklist for further
inquiry. It discusses some of the major
interests and difficulties of less developed
countries regarding water resources so far
as they were stated at the Conference, and
reflects experiences of some countries as
they have begun water appraisal and de-
velopment. Some needs are mentioned to
which spec'ific steps in aid (training, re-
search, and other) are now being or might
be addressed, or perhaps altered in nature
or amount. Obviously, the variety of situ-
ations country by country is great, but it
is useful to attempt some generalizations.

sl



#

¥

The following is to be read, of course,
against the considerable experience and
literature already available (including the
125 papers submitted to the Conference on
river basin management and on water re-
sources which are not analyzed here).

1. Appraisal of available resources.

There is strong demand for specific

accomplishment in some countries for initi-
ating projects. This demand means that
appraisal of supply often must be made
relatively rapidly, even if both trained people
and data are short. For this difficulty, some
prescriptions were given, on which some
concensus was expressed. It is often possi-
ble to get on with the job on the basis of the
limited measurements that can be made,
bearing in mind that initial development
rarely involves full use of the supply, and
errors due to poor data are probably correct-
ible in later expansion. A corollary of this
prescription 1is that training of technical
personnel be pushed at the same time, so
that the country benefits permanently from
the experience being gained in initial proj-
ects. In other words, a beginning can and
must be made, and it is possible to build up
data, as well as staff and competence, in
steps. Refinements in appraisal will come in
later stages; re-evaluation is aided by
accomplishments in projects.

Rapid appraisal by individual foreign
experts may also be possible, but some
permanent means of implementing their
findings will clearly, be needed. A delegate
from Turkey prescribed the use of teams of
foreign experts, rather than individual con-
sultants, in order to get the work of appraisal
off to a good start with rapid accumulation
of data, to establish good procedures and
facilitate training, and to get an overall
picture of the country sitnation.

It was proposed that the U.N. should
promote, on the part of an intemational
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scientific association for hydrology, special
attention to methods of estimating run-off
and discharge for areas where present data
are insufficient. Regarding the science of
hydrology, it was said that deficiencies in
understanding are greatest, perhaps, with
regard to arid areas. A delegate from Tunisia
stressed difficulties of measuring flows and
sediment loads with present methods and
apparatus, and made a plea for more research
and interpational collaboration on factors in
sediment generation and on arid zone hy-
drology generally, by UNESCO and by indi-
vidual advanced countries. A representative
of UNESCO stressed that the special needs
of developing countries are being considered
in connection with the proposed International
Hydrologic Decade, which is to foster joint
programs of study. (Discussions on the
Decade will be held in Paris in late May
1963.)

2. Water ‘‘requirements’’; steps in

planning; and policy.

Less developed countries apparently
face hard questions of judgment regarding
the type and scale of water development
that should be undertaken in particular areas
(including areas which have established

patterns of water utilization).

As to estimates of future water *‘require-
ments,”’ it was said that these cannot be
made realistically without also considering
the water development that may be already
under way. Demands for water keep growing,
and will be stimulated by development itself.
It is the rate and the scale of progress, in
the " light of broad economic and social
factors, that is significant. Such factors
also must be weighed in the selection of
projects. One moves from a general overall
development sketch to the choice of prierity
projects. Then, more full data is sought on
these. An elaborate basin or regional plan’
is the last stage. In other words, water



development is a step by step approximation
over years, with room left for reappraisal
and changes in policy along the way.

Wiener of Israel thought that, regarding
projections of demand, valuable transfer of
experience from country to country would be
possible on a. regional basis, -even -acknowl=
edging local variations in per capita use.
The development history of one town re-
garding water utilization, say, might have
lessons for another. He pressed the idea
of regional working groups, mentioning
WHO’s approach. (This was not picked
up later in the discussions except by Laszloffy
of Hungary, who thought that regional water
institutes would be good.)

On policy, M. Selim of the UAR asked
rhetorically: “‘Who is the better judge of
water policy for an area —a local body, an
outside group of experts, or a combination
of the two?’’ The last, the combination of
the two, since an intimate knowledge of local
social and economic conditions will thereby
be tapped. Water development requirements
must be set in the light of the acwal life
and problems of the population to be served.
For water projects to be successful (in a
setrled society such as Egypt), the mind and
customs of the indigenous population must
be taken into account, and then influenced if
necess a}y by educational effort.

3. Training. .

Discussions directly on this subject
were not extensive. However, the general
need for training was often cited, for in-
stance, in discussion of relative merits of
complicated and simple field instruments in
hydrology where the latter were favored for
the training that they give. The need for in-
country training was mentioned by several
speakers. Delegates from Ghana and Saudi
Arabia specifically mentioned .heir lack of
trained men.

Mr. Selim of the UAR thought that
training of technicians in hydrology could
be successfully dore by working with small
groups of high school graduates. P.O. Wolfe
of the U.K. stressed basic education as a
necessity in connection with water and other
resouice development.

4, Organization and administration of

water  survey and "development

agencies.
Little consensus emerged in the brief

time given this large subject. (See, however,
the Conference papers on these subjects.)
It was said, of course, that no simple pre-
scriptions can be offered. Nevertheless, it
was felt by some that developing countries
could certainly gain from the experience of
others, that false steps need not be repeated,
and that ways of transmitting the hard-won
experience of advanced countries should be
found. Discrimination in adopting adminis-
trative methodologies from other countries
was urged.

5. Community (public water supplies).

While this topic was not on the formal
Conference agenda (which may account for
the few papers devoted to it), it was brought

up in the sessions often. Men and beasts
need water to drink — a primary need of first
priority. The relation of water supply to
health was emphasized by U.S. delegates,
Wolman and Poindexter. Dr. Poindexter
pointe& to specific difficulties of small
rural settlements, and listed items for re-
search and development including cheap
well covers and light-weight casings and
distribution pipes. Concem over difficul-
ties in providing firm local supplies in cer-
tain rural areas was expressed by delegates
from Ghana in an informal conference on the
water problems of that country.



6. Ground water.

The great significance was stressed of
this phase of water resources in many de-
veloping countries, expecially those lying
in arid zones. Ground water “‘reserves’’ can
represent most valuable capital, but one
which must be rationally employed. Many
scientific advances in recent years are the
basis for more effective surveys and improved

management.

Appraisal of the ground water available
in an area or tegion (in which appraisal
geologic study figures large) rightly includes
attention to quality considerations as well as
to the quantities exploitable in the light of
the overall water balance. Appraisal pro-
ceeds with exploitation; it is a continuous
process. The importance of a geological
survey organization as an active permanent
center for collection and continuous review
of information as development proceeds was
brought out in discussion. Many of the 25
papers extolled the value of
appraisal teams made up of various spe-

cialists.

submitted

Merits of techniques used in appraisal
were briefly compared at the session. Re-
garding geophysical methods, it was said
that “‘cheaper apparatus’® should be de-
veloped. The use of isotopes (as described,
e.g, in a recent publication of the Inter-
national Atomic Energy Agency) can be a
valuable supplement to hydrologic methods
where little is yet known.

The great potential of scientific hus-
bandry (including application of economic
analysis) was well brought out by Dr. Wiener
of Israel in reporting on progress in his
country and on current research in main-
taining quality levels of particular sources
via well thought-out recharge practices. He
emphasized ‘‘how much could be done'’ even
in so-called water-short areas.
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The nature and extent of the needs of
particular countries for aid and training
opportunities in the ground water field were
not discussed. However, the fact that few
developing countries submitted papers re-
flecting extensive experience or case his-
tories of ground water development, and
informal comments made, probably indicate
that the needs are large indeed. (In informal
discussions with delegates from Ghana, the
need for nation-wide ground water reconnais-
sance studies was cited in relation to
appraisal of supplies available for villages
and farms.) The programs of the UN (and of
UNESCO in particular) were commended by
one speaker who felt that the benefits of
more international cooperation in the ground
water field would be large. However, no
analysis was made of the merits of present
programs of multi-lateral or bi-lateral assist-
ance. Interest was lively in some research

items.

7. Conservation and economy in water

use; desalination
From what was said in Geneva, two

broad points seem valid regarding technical
possibilities of water conservaton. The
first is that there is considerable promise
of finding new ways of reducing losses and

per unit use through research and engineer-
ing. This may prove true in many aspects of
water use and management, such as reduction
of evaporation in water reservoirs and else-
where, economical methods of water storage
in semi-arid areas, recovery and use of
“‘waste’’ water-saving cultivation

methods, better local materials for wells and

waters,

canals. Specific technical innovations of
this general sort would clearly be of enormous
benefit to many less developed countries
(and perthaps to some advanced countries

also). Some work is under way in certain



countries on quite a few of these possi-
bilities, but evidently not nearly enough —
judging from specific requests for help made
by some delegates.

The other point is that stress on ex-
petimental work should not lead to neglect
_of proven (even conventional) techriqués
of water conservation and management,
“‘however homely.”” This caution was elo-
quently made by Wiener of Israel, who cited
many known ways in which water can be
economized, including economic approaches,
such as allocation to more profitable uses,
metering, disincentive water rates. The
physical basis of good housekeeping is a
refined knowledge of the hydrology of the
area and region, of the total water balance.
Intensive programs of management can often
stretch supplies considerably, e.g., by
avoiding penalties of pollution and minerali-
zation. Economy in water use requires
knowledge of the physical and social environ-
ment and Imaginative social innovations —
not only specific water-saving techaiques.
An implication here regarding less developed
countries is that improvements in utilization
of-water will come as much from improvements
in capacity for management — resting on
trained people with opportunities to put
their knowledge and vision to work — as from
new techniques now on the horizon.

Regarding desalination of salinre water,
Dr. T. K. Sherwood stated his view that “‘we
must be pessimistic as to the possibility of
strictly economical processes for desalina-
tion of sea water -for irrigation purposes,”’
but pointed to the rapidly spreading use of
small units as indicating that desalination
is of interest to arid areas of developing
countries, often- for muaicipal supplies in
certain circumstances. He noted that several
nations, including the U.S.A., are under-
taking research in order to reduce conversion
costs.
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Dr. E. Wegelin of the Netherlands thought

- that further reductions in cost will be gradual

and was skeptical about ‘‘breakthroughs’ in
the offing.

Mr. J. Barnea of the Department of Eco-
nomic and Social Affairs, U.N., described .a
current U.N. study of the potential markets,
in a series of specific situations around the
world, for demineralized water (excluding
use for irrigation). The study, which takes
the varying structures of local economies
into account, will soon be available.

8. Water Law ,

Discussion of this subtle topic was
neither systematic nor conclusive, and did
not draw at all upon the five papers sub-
mitted. Problems of water rights were felt to
be difficult indeed where changes in patterns
of water use are contemplated. One speaker
thought that some kind of overall inventory
and national water policy must precede
legislation; the law should spell out *‘basic
criteria of policy,”’
left to advisory and decision-taking bodies.
(This speaker came from a very small coun-
try only recently under intensive develop-

with its interpretation

ment, where the notion of a ‘‘national water
policy,” with consensus on priorities in
development, is perhaps more acceptable
for various reasons.) Others were more con-
cerned with defining the terms of water
rights, with the need for *‘flexibility,”” or
with protection of existing investments.

9. Integrated River Basin Development

Since water is involved in many types
of economic activity, studies in breadth and
depth of a basin’s water, land and other po-
tentials are the basis of wise choice among
options for development, and in good selec-
tion of early projects. Fostering of a basin’s
economic and social growth, in which water
uses play their part, should get as much
attention as engineering aspects “of water

o
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projects; experience shows that achieving
actual productive use of new water supplies,
in irrigation agriculture, for instance, is a
major task.

Regarding intemational basins, con-
siderable interest was shown in how to make
a start toward agreements with neighboring
countries regarding development, and success-
ful experience of the United States and
Canada was cited.

Specialized Session

Integrated river basin development in
less developed areas

QOfficers
Chairman — Dr. Abel Wolman (United
States of America)
Rapporteur — Mr. C. S.
(Australia)

Christian

U.S. Participants
Dr. Abel Wolman
Mr. Northeuct Ely

Mr. Eugene Weber

There was a consensus that an inte-
grated approach in basin development is
called for and is even essential, but speakers
differed in their notions of what such an
approach involves and how ambitious it
can be,

Mr. Haigh (Australia) sketched the
progress of his country in this field which
he characterized as ‘‘stage’’ rather than
integrated or multi-purpose development
(although the latter is coming about). In-
adequate technical or financial resources
had prevented full appraisal of the natural
resources of basins and the preparation of
overall plans. But he felt that progress is
made in steps, and that smaller projects and
structures may well be appropriate in earlier

years. These can be incorporated into later
integrated plans or even rebuilt.  This
approach defers large investments and allows
scope for later adjustment, such as povision
for new water uses. Advances in technology
can then be drawn upon. He did not seem to
think that there might be.significant (avoid-
able) waste of resources in thus moving from
single-purpose to multi-purpose designs.
While he did not emphasize economic anal-
ysis in his remarks, he cited instances of
conflicts between uses (such as between
irrigation and hydropower) where relative
economic returns or values come into play.
He noted that irrigation was favored in some
cases in Australia because other sources of
power were available.

Mr. Weber (U.S.A.) spoke with greater
confidence of the possibility of identifying
priority projects which would be compatible
with eventual integrated development. His
stress was on the opportunity and importance
of planning with full integration in mind
even in early stages of development. He
argued that this approach is peculiarly
appropriate for less developed countries as

—a flexible guide for successive steps.

Planning for integrated river basin
development is not a one-time, one-step
process even in areas where objectives are
clearly defined, where data are adequare
and where time and technicians are avail-
able for the task. In less developed areas,
where objectives are difficult to define,
where basic data are scarce and where time
and personnel are limiting factors, it is
essential that planning for river basin de-
velopment be carried out in successive
stages of refinement so as to permit con-
centration of effort on solutions to the most
urgent problems that can be shown to be
compatible with long range objectives.

The progressive stages of planning for
integrated development will finally reach a
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point where a complete detailed plan can be
formulated. Even then it must be regarded
as flexible. It should be subject to constant
review and revision in the light of changing
outlooks, objectives and possibilities.
Nevertheless at any given point in time it
will be the best.available basis for décisions
that must currently be made.

Two French speakers, P. Bourrieres and
Lucien P. Bugeatr, echoed Haigh in em-
phasizing smaller schemes. They also went
so far as to say that an integrated approach
must be different in emphasis in less de-
veloped areas. Their reason apparently was
that the essential job of fostering the area
or regional economy (achieved in part—but
only in part—by promoting various uses of
water) is really primary, that one must think
of this overall job first, whereas in de-
veloped countries water projects can be
more readily fitted into an existing economy.
Thus, Mr. Bourrieres called for chief atten-
tion to measures for agricultural and indus-
trial development, such as extension work
to introduce new crops, fertilizers, and
canal systems. He pointed out that the in-
vestment required in these measures could
be 5 to 10 times the capital invested in
water control structures.

Mr. Bugeat (France) reported on experi-
ments In development of relatively small
basins in arid Africa (of perhaps 10- 50,000
square kilometers, and population of about
150,000 in some cases). Aerial mapping
based on recent techniques enables rapid
survey of resources and requirements. He
also was concerned for ‘‘rural animation,”’
for the transformation of the social and eco-
nomic ‘“‘environment’’ through schools and
health centers, cooperatives, and systematic
promotion of water uses. School programs
were keyed to the changes in the environ-
ment which were being promoted. This work
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is carried out by teams of specialists, and
includes irrigation and flood control.

Mr. Garnier (FAQ) would leave room for
adjustment — a basin plan should not try to
allot all the water. Wolf (U.K.) also wanted
“flexibility’’ as ‘‘we are. fallible men.”
Careful account should be taken of priority
uses — in many cases, water supply for
people and animals, and for irrigation, since
the increase of food production is a pressing
task. The indigenous population should be
brought into the work of planning, as basic
development is a permanent influence on its
future. This is necessary, also, in order
to harmonize the main interests concerned.

A representative of the USSR described
accomplishments in mulcipurpose develop-
ment in river basins of the Soviet Central
Asian republics. His stress was that Soviet
technical and organizational experience,
characterized by rapid progress, could be put
to use by other countries.

In reply to questions by a delegate from
Afghanistan on difficulties in proceeding
with development of international rivers, Mr.
Northcutt Ely commented on current work of
the International Law Association in the
drafting of a model treaty for international
basins. It is hoped that by 1964, the treaty
will cover at least the topics of navigation,
pollution, allocation, and settlements of
disputes. He also cited American experience
of some 50 years in dealing with Canada on
boundary water martters, emphasizing the
mutual understanding created through a
standing body of experts of both countries
which explores technical dimensions of pro-
posed developments and possible conflicts.
The work of this body became the basis for
later agreements on a political level.

Mr. Simaika of the UAR pointed to the
agreement regarding the Nile reached by his
country with the Sudan in 1959 as a good
example of an amicable solution.



The description by Mr. Wiener (Israel)
of a decade of experience in ‘‘dynamic
programming’’ indicated flexibility in approach
in the combined urtilization of ground and
surface sources in a newly developing arid
area. Mr. Wiener saw many advantages in
phased development which begins with ground
water where possible for several reasons:
(a) lack of hydrologic data is not so serious;
risks in ground water development are low in
the early stages and later corrective recharge
is possible; (b) surface sources require large
invesments (e.g., for dams) and more basic
data, and decisions about their development
are not so alterable later; hence, they should
come in later stages (when, also, any power
generated will be absorbed more readily by
an economy that is farther along). Ground
water storage should share in the srorage
function of a basin plan; surface-storage
requirements may thereby be reduced.

Mr. Doirfman (ECLA) remarked thatr in
Latin America (which has few arid stretches)
the possibilities for basin development were
quite extraordinary. Water is a key to the
broadest and most varied development of all
kinds of resources. The sheer variety of
““‘complicated options’” calls for thorough
water planning, and for far-reaching
economic analysis of all basin re-
source potentials. A recent U.N. study
(1960) of the Rio Negro in Patagonia,
Argentina, revealed that the water develop-
ment potential is much greater than hitherto
envisioned, and a better idea of priorities
in projects was gained, even though present
demands are not big enough to support
immediate major investments. He thought
the broad approach taken in this study would
be of considerable interest to other countries
of the Continent. Mr. Dorfman also stressed
the relative intensity of manpower use on
projects is a fundamental question for coun-
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tries where capital is short. “*Modern tech-
nology cannot exist in a vacuum.”’

Mr. Randhawa (India), in speaking of
recent sobering experience with the actugl
operation of projects, touched on difficulties
mentioned by others. He, too, called for
attention to all phases of the economy con-
cemed, such as changing crc;p patterns,
marketing, and necessary extension work;
for appreciation of ground water potentials
and drainage hazards; for attention to physi-
cal management of watershed lands, and to
lay-out of new roads to make them most
useful. ‘“‘New dams’’ bring ‘‘new preblems;”’
among the most difficult are those of an
administrative nature, as in division of
responsibility between upstream and down-
stream areas.

The Chairman, in cencluding, affirmed
that integrated development was indeed
applicable in less developed countries if
carried out step-by-step. It was generally
agreed that water often represented the key
to economic and social development. Water
planning and execution,” hence, should go
forward in consonance with economic and
social planning. Since mistakes are made
and will be made —~ in developed as well as
developing countries — changes in program
emphasis and in warter allocation should be
expected. Ifany priorities had to be assigned,
it was considered that water supply for
domestic use would take first place in
program implementation.

The Chairman also recalled that one
must be concerned in considering reservoir
projects with some negative aspects, such
as retention of fertile silt behind dams,
silting of reservoirs, degradation of river
channels by discharge of clear waters,
elimination of some advantageous values of
flood inundations, and adverse effects on
fisheries. It is wise to give consideration
to ground water in integrated plans, and to



drainage also. Finally, river developments
involve larger capital investment — the
implications of this can not be neglected.

Combined Session

Water Development Policies

Officers -
Chairman - Prof. Emil Mosonyi
(Hungary)
Rapporteur — Dr. Mohammed A. Selim
(UAR)

U.S. Participants
Dr. Abel Wolman
Mr. E. L. Hendricks
Dr. H. A. Poindexter
Mr. Northcutt Ely

The value of the Session lay not in
systematic coverage of the set agenda, but
in statements made on some major difficulties
of less developed countries in the water
resources field, These may be generally
well known, but the descriptions given were
dramatic. The Session was lively with many
delegates from less developed countries
participating.

There is strong pressure for rapid ac-
complishment, for projects, and this demand
means that appraisal of resources often
must be made rapidly despite shortages of
trained people and of data. The provision
to every community of good drinking water
is vital to social development, partly for im-
provement of health - (a point made elo-
quently by Dr. Wolman and Dr. Poindexter).
There are hard questions of policy - type and
scale of development, and priorities among
projects. There are difficulties in securing
the cooperation of groups affected by water
development (which sometimes involves
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changes in water rights and water law).
Effectiveness of training programs is also
of concern. Remarks by delegates of the
UAR, of Turkey, of Hungary, and of others
indicated, however, that with regard to some
of the difficulties described, experience is
available which- affords a reason@ble amount
of advice and encouragement.

The main topics discussed were:

1. Apenda for research. Dr. Poindexter
(U.S.A)) said that community water sources

are often hard pressed in small rural settle-
ments that suffer long droughty spells, with
adverse effects on local health conditions.
Research-and-development are needed to
produce:

(a) A non-soluble material (a poly-
ethylene, perhaps) suitable for covering
wells.

(b) Something to prevent evaporation
from small reservoirs, and breeding of in-
sects in them.

(c) Less porous well casings.

(d) More economical and light-weight
well casings, and distribution pipes.

2. Appraisal of available water re-

sources. There seemed to be consensus that,
with data short and time of the essence, ap-
praisal and actual development in some
countries must go on hand-in-hand. Refine-
ments in data collection and in appraisal can
be dispensed with until later stages, since
initial development rarely involves full use
of the resource, and errors due to deficiencies
in data can be corrected in later expansion.
Dr. Ozal (Turkey) recommended the use of
teams of foreign experts, rather than indi-
vidual consultants, in order to get the work
of appraisal off to a good start, to establish
good procedures, to facilitate training, and
to get an overall review of the country situa-
tion. Mr. Picard (Israel) added that it was
most essential to provide beforehand for the
implementation of foreign advice.

'Yl
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Regarding methods of rapid appraisal,
Mr. H. M. Homing (FAO) reported that FAO’s
experience indicates that some “‘short cuts’’
are possible in making land and water studies
for irrigation. These were not specified.

As to estimates of water ‘‘requirements,”’
these cannot be realistically made without
considering the development that may be al-
ready under way. Demands for water keep
growing, and will be stimulated by develop-
ment itself. It is the rate and the scale of
progress, in the light of broad economic and
social factors, that is most significant. Such
factors also mustbe weighed in the selection
of projects. One moves from a general over-
all development sketch to the choice of
priority projects. Then, more complete data
are sought on these. An elaborate basic or
regional plan is a last stage. In other words,
water development is a step-by-step ap-
proximation over years, with room left for
reappraisal and changes in policy along the
way.

Mr. Wiener (Israel) thought that, re-
garding projections of demand, some transfer
of experience would be possible on aregional
basis (i.e., from country to country) even
acknowle.dging local variations in per capita
use. The development history of one town
regarding water utilization, say, might have
lessons for another. He pressed the idea of
regional working groups, mentioning WHO’s
a pproach.
the session except by Mr. Laszloffy (Hungary),

This was not picked up later in

who thought that regional water institutes
would be good.

3. Water Policy. On policy, Mr. M. Selim
(UAR) asked rhetorically: *“‘Who is the better
judge of water policy for an area - a local
body, an outside group of experts, or a com-
bination of the two?’’ The last, the com-
bination of the two, since an intimate knowl-

edge of local social and economic conditions

will thereby be tapped. Water development
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requirements must be set in the light of the
actual life and problems of the population to
be served. For water projects to be success-
ful (in, for example, a settled society such
as Egypt), the mind and customs of the in-
digenous population must be taken into ac-
count, and then influenced if necessary by
educational effort.

4. Training. This was stressed, as
was basic education (P.0. Wolf, U.K.}. Much
of the rtraining should be ‘‘on-the-spot™
(Mr. Selim, UAR). He cited the success of
training of high school graduates in small
groups in the UAR as oil technicians — a
field that he considered more difficult than
hydrology. In this connection, simple (as
against complicated or automatic) measuring
equipment was advocated. Advanced train-
ing of hydrologists would naturally be done -
in universities.

5. Organization and Administration of
Water Agencies. On this large topic, little
consensus could emerge in the short dis-
cussion. The Chairman thought, however,
that the varied experience of developed coun-
tries ought to prove really helpful in showing
how agencies should be set up. All the
wrong and wasteful steps thar advanced
countries had made need not be repeated.

6. Water law. Discussion of this subtle

topic was neither systematic nor conclusive,
and did not draw at all upon the five papers
submitted. Problems of water rights were
felt to be difficult indeed where changes in
patterns of water use are contemplated. ‘One
speaker thought that some kind of overall
inventory and national water policy must
precede legislation; the law should spell out
“basic criteria of policy,”” with its inter-
pretation left to advisory and decision-taking
bodies. Others were more concerned with
defining the terms of water rights, with the
need for *‘flexibility,’
existing investments.

’ or with protection of

On the latter point,



Mr. Ely (U.S.A.) observed that “‘flexibility”
is a good thing in the administration of water
resources if it is balanced by recognition
that water rights of existing projects afe not
blueprints, to be torn up when better blue-
prints become available, but are the founda-
tion for existing economies that .must be
fairly compensated if progress requires them
to be displaced.

Mr. Samaika (UAR) proposed that the
U.N. give more technical help to developing
countries. This was not discussed further.

Prof. Laszloffy (University of Budapest}
proposed that regional training institutes be
set up in the water field. (He pointedly
mentioned the U.S. paper by Mr. John Harsh-
barger which reviews recent developments in
training in the U.S. and which advocates
‘further international scientific cooperation
in the water field and in provision of train-
ing facilities.) His proposal was not dis-
cussed further.

Specialized Session

Surface Water

Officers
Chairman — Mr. E. F. Durrant (Canada)
Rapporteur — Mr. L. J. Tison (Belgium)
U. S. Participant ‘
Mr. E. L. Hendricks
The session was an excellent and lively

one. Delegates from less developed countries
had a good opportunity to present specific
difficulties and to outline proposals meriting
consideration, ’ .

The principal points discussed were:

1. Simple vs. -advanced survey equip-
ment. '

If assessment as rapid as possible is
wanted, a substantial outlay on the most
modern equipment is worthwhile even in less
developed countmies. A few skilled people
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will make good use of it. (Mr. P. O. Wolf,
U.K.). Modern techniques are not adequate
for all survey problems in less developed
countries (Mr. Tison, Belgium). Sophisti-
cated instruments require not only hydrolo-

gists, but electronic technicians and other

skilled people. Simpler instruments used in

permanent long-term data programs help in
training of indigenous personnel, (Mr. E. L.
Hendricks, U.S.A.)

2. Automatic recording instruments.

A definite need exists for development
of certain kinds of instruments that can op-
erate in remote areas. (Research in the U.S.
on such instruments has not been active.
Mr. E. L. Hendricks, U.S.A.).

3. Publication of data on any work in
emerging countries is most important to pre-
vent later repetition of the same survey work.

4. Deterioration of hydrologic instru-
ments under difficule
Mr. Simaika (UAR) reported successful de-

sign and manufacture of a robust current

conditions of use.

meter, particularly suitable for arid and semi-
arid areas.

5. The proposed International Hydro-
logi¢c Decade Program was briefly described
by Mr. M. Matisse (UNESCO). He stressed
the concern for work that will be widely
useful to various countries including the less
developed countries. A key organizational
meeting will take place in Paris in the last
week of May.

6. Prof. E. Mosonyi of Budapest, Hun-
gary, proposed that the U.N. request that an
international scientific association in the
field of hydrology devote a special session
in the near future to: methodology of esti-
mating run-off and discharge in areas where
present data are inadequate. Consideration
of analogical methods (hydrologic, geographic,
geologic and combined analogical methods);
probability computations. (This proposal

was seconded by Mr. Hendricks, U.S.A.).



7. Mr. Ben Osman of Tunisia recom-
mended special work for the benefit of arid
areas on flood flows, and on new methods
and apparatus for measuring sediment loads
in view of the difficulty of forecasting loads.
He suggested also the development, through
sampling, of area-type/sediment-load “ratios”
that might be helpful in forecasting. He
thought UNESCO could help on this. In
general, he asked advanced couatries to
strengthen their investigations into the water
problems of arid zones.

Specialized Session

Ground Water

Officers

Chairman — Dr. Mustafa Nuri Parlar
{Tutkey)

Rapporteur — Professor L. Picard (Israel)

This session was the only one of five
dealing with water in which there was not at
least one U.S. speaker. American contribu-
tions to the subject were made available,
however, in part of a U.S. Conference paper
(“New Steps Toward Better Data and In-
vestigation for Water Resources Develop-
ment”); in a Chile paper on a decade of ex-
perience in ground water development where
U.S. aid was instrumental (2 of the 3 authors
of the Chile paper are .with the U.S. Geolog-
ical Survey); and in two U.S. papers dis-
tributed to all delegations in Volume I of the
published series, Science, Technology, and
Development. The first of these is an ac-

count of 10 years of exploration for and de-

velopment of ground water in Thailand with
U.S. aid. The second is a survey of recent
advances in this field covering basic manage-
ment, sea watler Intrusion, artificial re-
charge, use of radioisotopes, well logging
and well drilling.

About 20-30 delegates from less de-
countries attended wicth Israel,

veloped
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Turkey, Afghanistan and UAR participating
actively. On the whole, however, cxperts
from the advanced countries dominated the
discussions. The French spoke much of
work in Africa, but often in a way chat seemed
to indicate ignorance of existing literature
in English, e.g., regarding methods of ground
water recharge.

The large number of papers submitted
(25) and the general sense of the session
certainly confirmed the importance of ground
water for many less developed countries.

Methods of appraisal were compared,
with merits and deficiencies noted. An
Australian speaker illustrated how manage-
ment objectives are met in long-term ex-
ploitation of aquifers through continuous
appraisaland evolving measures of regulation.

On the considerable work of UNESCO
and other U.N. agencies in this field, no
technical comments were offered by any
delegate, though a speaker from the UAR
emphasized its great value, and expressed
the hope that all foreign assistance efforts-
in this field would be integrated under U.N.
auspices. The session secretary had ex-
tolled, in her opening remarks, collaborative
research on an intemational basis on aquifers
shared by several countries. Apart from the
UAR speaker and G. Bogomolov (Byelorussia),
no one else spoke to this point. In short, no
new approaches to international aid in this
field were really aired. There was consensus
that trained people, modern (if often simple)
apparatus, and continuous assessment of
resources through an established geological
survey or similar agency were essential ro
long-term beneficial exploitation.

Some of the items discussed which may
merit further attention include:

1. Picard (Israel) stated that “cheaper
apparatus” is needed for geophysical ex-
ploration, pointing out that the equipment
currently in use evolved in connection with



petroleum work. The point was seconded by
Degallier of France.

2. There was much interest in well
casings of different types and materials, and
in the experience of various countries with
them.

) 3. A study -on- management of ground

water quality now underway in Israel with
FAO support sounded of general interest in
relation to problems of storage in arid re-
gions. The focus is on location of recharge
wells, scheduling of withdrawals, and other
management procedures in relation to quality.

4. Another Israel project of interest in-
volves a.new approach to recharge in coastal
areas, with “late” recovery of flow through
interception close to shore. Pilot tests in-
dicate a saving of up to 1/3 of the flow
usually needed to prevent salt encroachment.
(These two projects are good illustrations of
the vigorous attitude taken by A. Wiener,
Director General of TAHAL, Water Planning
for Israel, Ltd., Tel Aviv, who felt that much
could be done to stretch supplies through in-
tensive management methods.)

5. The International Association of
Scientific Hydrology is working up new meth-
ods for portrayal of ground water on maps
(hydrogeologic maps). A presentation of
this work will be made at the Berkeley, Cali-
fornia, meeting of the Association later in

1963.

Specialized Session

Particular Problems in Water-Short Areas

Officers
Chairman — Mr. Lassad Ben Osman
{Tunisia)
Rapporteur — Dr. Michel Battisse,

UNESCO
U.S. Participants
Prof. Thomas K. Sherwood
Some significant topics for research and
possibly for foreign assistance programming
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were exposed in this session. Some of these
were:

1. Development of salt-tolerant crop
varieties; of drought-resistant varieties.
According to Prof. Moustafa M. el-Gabaly,
University .of -Alexandria, UAR, compara-
tively little has been done along these lines.

2. Reduction of unit water use in irriga-
tion in arid areas. According to A. Wiener,
Director General, Water Planning for Israel,
Tel Aviv, much scope exists for research
regarding irrigation and cultivation methods,
e.g., spraying of fruits to reduce water loss,
covering of rice paddies with film to reduce
evaporation, water-saving methods of mulch-
ing and soil conditioning.

3. The merits of hillside storage lakes
in arid areas. According to M.L.Ben Osman,
Chef de Service Hydraulique, Tunis, Tunisia,
there are many technical problems to be
solved before this method of water conserva-
tion is satisfactory. He mentioned some
studies recently made in Tunisia, L. Garnier
(FAO) commented that investigations into
hillside lakes are now underway in some
Mediterranean countries to cost out these
rather expensive installations, for which
good data and foundations are needed.

4. Developing countries need help in
water conservation techniques such as ter-
racing, water spreading, soil mulching and
other practices. Little help has been given
them so far, according to Dr. M. M. el-Gabaly
(UAR). Mr. L. Garnier (FAQ) noted that soil
conservation methods developed in humid
areas may be detrimental in arid areas.

5. Dr. N. Stutterheim (South Africa)
pointed out that to minimize evaporation
losses in arid areas, stored surface waters
might be used more “rapidly,” e.g., by in-
creasing extent of irrigation even though a
firm supply for the total area cannot be
guaranteed. )
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6. Good experience in Australia with
“ring tanks” for water storage for irrigation
was reported by F. B. Haigh, Commissioner
of Irrigation and Water Supply, Queensland,
Brisbane. The tanks are filled with “surplus”
stream water, and later tapped by gravity or
pumping. The tanks are compacted or treated
against leaks. A typical tank provides for
irrigation of 20-40 acres, in rainfall areas of
15 inches plus, with costs of 20-80 Australian
pounds per acre-foot of storage, which costs
compare well with conventional dams. Ex-
tension setvice helps on dam design.

7. Impottance of small-scale water
development for rural areas (a program of
“‘rural hydrology’’ whereby the local popu-
lation need not be dependent on foreign
experts) was stressed by Erienne Stretta
(UNESCO) alluding to small water-conserva-
tion methods and installations in success-
ful use in Africa. Noting that these methods
were “‘not used’’ in Asia and Latin America,
Stretta said that training was needed for a
““middle cadre’’ in hydrology and that such
technicians can be trained relatively quicklﬁ‘.

Selected Presentations

Regarding desalination of saline water,
Dr. T. K. Sherwood, (U.S.A.) stated his view
that while *‘we must be pessimistic as to the
possibility of strictly economical processes
for desalination of sea water for irrigation

purposes,’’ the rapidly spreading use of
small converting units indicates that de-
salination is of considerable interest to
arid areas of developing countries, often for
municipal supplies in certain circumstances.
He noted that several nations, including the
USA (and specifically, the U.S. Department
of Interior), are undertaking research in order
to reduce conversion costs. He also noted
that ‘“‘desalination costs depend largely on
energy costs,’’ and that work is underway on
the possibility of .utilization of low-cost
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heat from very large nuclear reactors. Dr.
E. Wegelin of the Netherlands thought that
further reductions in cost will be gradual
and was skeptical about “‘breakthroughs’ in
the offing. Mr. J. Barnea of the Department
of Economic and Social Affairs, U.N., de-
scribed a current U.N. study on the potential
markets, in a series of specific situations
around the world, for demineralized water
The study,
which takes the varying structure of local

(excluding use for irrigation).

economies into account, will scon be avajl-
able. H. T. Hale of the UK reviewed the
Allison of

the UK reported on reductions in costs

principles of flash distillation.

achieved in installations at Kuwait.

G. V. Bogomolov (Byelorussia) said
that the U.N., through its various agencies,
should give full assistance to developing
countries. This recommendation, which was
not further discussed at this session, seemed
to be a standard one that was often repeated
by representatives of the USSR and Eastern
European countries.

Mineral Resources

Summary

Introduction

The impressions and conclusions of the
delegates and the staff members in the field
of Mineral Resources differ in detail and
emphasis, but there is one area of general
the Conference was too large,
both in fields of coverage and in attendance,
and too formally structured. Further, so many

agreement:

papers had been accepted for presentation
that effective discussion of the papers was
severely limited, and the value to be derived
from the Conference suffered greatly thereby.

The feeling is strong that any succeed-
ing meetings should be: 1) restricted to
closely related fields, or to specific topics



involving several fields; 2) concentrated on
discussion of previously circulated papers,
with attendance by the authors of those
papers, as well as other attendees; 3) organ-
ized on a regional rather than a worldwide
basis; and 4) implemented so that there is
-adequate repiéSentation from the ‘countries
to whose aid the meetings are directed.

The Conference in operation
The decisions and structure by which
the Conference was organized resulted in a

meeting that in effect evolved into four
Conferences: 1) a meeting at which .copies
were distributed of all the papers accepted
by the Conference staff; 2) a series of
formally structured sessions, both General
and Specialized, at which a resumé was
given of accepted papers, and additional
papers were presented — some of them being
virtually new papers, for the delegates in
many cases wete not the authors of the
accepted papers; 3) a series of meetings, not
previously scheduled but held under formal
United Nations auspices, organized at the
request of Session chairmen, where more in-
formal discussions were held on topics of
interest to the delegates; and 4) a series of
completely informal, unstructured meetings
in the corridors, at lunches, dinners and
elsewhere, where delegates and staff mem-
bers discussed problems and solutions with
full and easy interchange of views. Of the
four Conferences, the last was probably the
‘most productive and valuable.

Both in general, among all the delegates,
and in detail, among the delegates concerned
with Mineral Resources, the atmosphere was
friendly and congenial. A political note was
injected at both the General Session on
Natural Resources and the Specialized
Session on Mineral Development Policy by
representatives of the bloc countries but. it
was not pursued forcefully at the sessions.
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Where introduced it consisted of references
to the bad effects of colonialism and to the
bounties and efficiencies of state planning
and operations. There were mixed reactions
expressed as to the investment climate for
private enterprise, both domestic and foreign.
Poland allows some private domestic enter-
prise in export minerals, Venezuela and
Indonesia will restrict it to a considerable
degree, Nicaragua and Liberia want it, with
lesser restrictions and some inducements,
most of the western countries actively
promote it.

The U.S. delegation was impressed with
the generally high caliber, background, en-
thusiasm and knowledgeability of the repre-
sentatives in the Mineral Resources field
from the less developed areas. Unfortunately
only a minority of these countries had as
representatives people technically trained in
the minerals field. They were articulate,
perceptive, and vitally interested in their
country’s problems and possible courses of
action. They had numerous suggestions asto
types of aid, and several offered technical
aid to other less developed countries. A
great many personal contacts were made be-
tween U.S. delegates and delegates from the
less developed areas; in some cases old
friendships were renewed.

Generally the Latin American and South-
east Asian countries were least effectively
represented; for many of these countries the
entire delegation consisted of 1, 2 or 3 men,
from the ranks of the permanent delegation
to the United Nations in Geneva. Few if'any
of these people were technically trained or
even connected with the field of Mineral
Resources. To these countries the Mineral
Resources part of the Conference may have
been of somewhat dubious value.

The papers solicited for and accepted
by the Conference ranged widely in content,
impact, and value. They probably will have

=l
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more effect and value when (and if) read in
the post-Conference period. They were over-
whelming to most delegates from sheer
volume: In the field of Natural Resources
there were 14 Summary Reports by the Confer-
ence Secretary-General’s staff, 15 general
session papers, 219 papers in fields of
Nawral Resources other than Mineral Re-
sources, and 83 papers in the Mineral Re-
sources field alone. The very acceptance of
such a number of papers froze the Conference
into a mold, wherein people discussed items
that came to mind, largely divorced from the
content of the solicited papers.

The publication by the United States of
all the papers solicited for the Conference,
whether accepted by the United Nations or
not, elicited much favorable comment and
interest, and many requests for copies.

There was a significant amount of dis-
satisfaction with the formal Conference
sessions, despite a relaxation of the format
after the first week of meetings. The ses-
sions in Mineral Resources ali benefited
from being scheduled in the last five working
days of the meeting; even so the formal
structure was hard to circumvent. A very
worthwhile effort was made by the Confer-
ence Secretary-General for Mineral Resources
to correlare the remarks of the Discussion
Leaders, but with a rather restricted amount
of success. Several Discussion Leaders ex-
hibited reluctance to change the content of
their remarks to raise certain issues, in part
at least because they felt they were not ex-
pert in those issues. Discussion from the
floor was divorced from the points raisedby
the Discussion Leaders, as comments from
the floor were taken in strict sequence after
completion of the reports by the Session
Secretary and all of ‘the Discussion Leaders.
Discussion -therefore jumped from point to
point without a logical sequence. In addi-
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tion, in most sessions there was not suffi-
cient time for all who desired to speak.

It became apparent very early in the
Conference that the fomal sessions were
1) somewhat stultifying and 2) not providing
sufficient opportunity for all the would-be
speakers to be heard, particularly those
from the less developed areas, who seemed
to have some reluctance to lead off in formal
Fortunately, provision had
been made for additional sessions to be held

discussions.

at the call of Session Chairmen, sessions
that could be informally organized but formally
publicized and accorded full interpretation
facilities. Sucha session, entitled *'Problems
of the Mineral Industries from the Developing
Nations Viewpoint’’ was held ar the request
of William D. Johnston, Jr., U.S.A., Chairman
of the Session on Mineral Exploration Methods
and Concentrations of Ores and Minerals.
The session, chaired by the delegate from
Indonesia, was specifically designed to
provide the delegates from the less developed
areas with a forum. It did so — they spoke
for nearly 2% hours, with replies from the
more developed countries occupying only
about one-half hour. The ‘session drew
considerable praise, and was generally felt
to be the most productive of those held on
Mineral Resources.

On a Conference~wide basis, the United.
Narions has established an ad hoc committee
composed of the Conference Vice-Presidents,
to provide a central point for considering
suggestions for follow-up activities. No
specific suggestions for such follow-up by
the United Nations evolved in the Mineral
Resources discussions., The caution was
widely expressed that any succeeding con-
ferences should be smaller, confined to
specific topics, and organized regionally
for better attendance and sharper focussing
on the topics.



Substance of the Conference

There is widespread agreement on the
nature of the general problems facing the
less developed areas in the Mineral Resource
field. Many, if not all, of the major problems
were well understood before the Conference,
and were well summarized in the reports of
the Conference Secretary-General. No new
solutions to these problems appeared at the
Conference, but the general agreement on
solutions presently being applied may have
reinforced the advisability of these solutions
for the newly emergent nations facing the

old problems for the first time.

Numerous specific problems were dis-
closed — such as a need for working mannals
for training technical persomnel and trans-
lations of Dutch language geologic reports
(Indonesia), a need for detailed cataloguing
of training available in varfous disciplines
at foreign universities (Liberia) and for an
assessment of acceptable institutions
(Trinidad and Tobago). Assistance in meeting
such needs was informally offered by the
United Kingdom and France, and the United
States delegation privately suggested that it
would be glad to consult on these and other
problems.

Several of the lesser developed coun-
tries suggested the need for a new United
Nations agency to deal with the problems of
technical assistance. This is a restatement
of the Cairo declaration of July 1962. Par-
ticular support was voiced by the delegates
from the United Arab Republic. There is a
feeling on the part of these delegations that
the present agencies are too widely spread,
too loosely controlled, and not fully effec-
tive in prosecuting their programs. There
is an even more widespread feeling on the
part of other delegations that another agency
will simply dilute the effort further, that
what is needed is to make the present

agencies more effective. In general the
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United States delegates supported the second
position.

The general comments on foreign assist-
ance can be summed up briefly. There is
strong agreement by the less developed areas
that the technical.help they need should be
given by working technicians who pursue
projects to completion, and who train local
personnel in the techniques by having them
as co-workers on the project. They feel
that short, advisory visits by foreign experts
are largely unproductive. As several dele-
gates pointed out, past United States assist-
ance has taken both approaches, and they
feel the present trend is toward the less
desirable alternative — the visiting expert.
Most delegates very diplomatically indi-
cated they would accept either multi-lateral
(such as United Nations agency) assistance
or bilateral assistance. In the Mineral Re-
sources field the United States delegates
feel unanimously that bilateral aid is more
effective, and that it frequently is diluted
by competing multi-lateral aid projects.

Some countries emphasized their need
for large capital investments for mineral
development. It was recognized that a
“favorable climate’’ would be needed to
attract foreign funds, and that a steady and
consistent long-range policy to that end is
required of governments.

Opportunities for assistance and research

* The most striking need is in education
and training, from the elementary to the most
advanced level. What is needed is the de-
velopment of a cadre of trained people who
can do the work in their own countries. In
the minerals field, assistance could include
training on the job by foreign experts for
miners, equipment operators, metallurgical

workers, prospectors, laboratory technicians,
and so forth; it would include strengthening
local college and university departments in
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the basic physical sciences, earth sciences,
and engineering. It would provide for more
foreign training of qualified candidates at top
notch universities throughout the world, and
for increased professorships.
Support and encouragement could be given
to the establishment of regional training
centers or scientific institutes, serving the

exchange

needs of a group of adjacent countries.
There is a great need for assistance in
the establishment of integrated governmental
organizations {geological surveys, mining
bureaus) to conduct basic and applied re-
search in the minerals field, and to stimulate
and assist in mineral production and proc-
essing. Help is needed not only to set up
these organizations but over a longer period,
through, perhaps, the ‘‘adoption” of a young
organization by a counterpart organization
in an advanced country.l One particularly
fruitful field is in research on and encourage-
ment of production in those minerals (in-
cluding such as
fertilizer and building materials) that can be

non-metallic minerals
used for domestic consumption, as raw ma-
terials in local economies. An obstacle is
the lack of appreciation on the part of local
and national politicians and legislators of
the necessity for basic geological and
minera] study.

IFor case histories of U.S. assistance
along these lines, see G. F. Ericksen, Carlos
Ruiz F., Bernardo Pizarro A., “*Development,
Organization and Operation of the Instituto
de Investigaciones Geologicas of Chile,’’ and
"*A Cooperative Mineral Exploration and De-
velopment Program in Pakistan,’” by Nur M.
Khan and J. A. Reinemund, pp. 45-52, 71-89,
in Natural Resources, Minerals and Mining,
Mapping and Geodetic Control, Vol. 1I, of
SCIENCE, TECHNOLOGY AND DEVELOP-
MENT, U.S. Papers prepared for the UNCAST
Conference.

In connection with the establishment
of central geological and mining service
bureaus and of scientific institutes, assist+
ance in the stocking of scientific and tech-
nical libraries, provision of representative
rock, mineral, and ore specimens and of
technical scientific equipment, and trans-
lation of standard technical works and other
scientific reports would be most useful and
would be welcomed.

Conclusions

The Conference was too large, covered
too many topics, was too formally scructured,
and was not attended by a really adequate
representation from the countries it was
The most valuable
contribution of the Conference was the
contact established among the delegates; it
had more petsonal than governmental value,

designed to serve.

although it is to be hoped that a variety of
assistance programs and applications of
suggested techniques will be put into opera-
tion as a result, In the post-Conference
period the published Conference and other
papers will undoubtedly prove of value. The
comments of the delegates from the less
developed areas should prove useful to the
Agency for International Development in

planning future programs of assistance.

There is a very general feeling that
the United States acquitted itself very
well at the Conference, in the content of its
papers, in the friendliness shown by the
delegates, in its staying away from politi-
cal discussion, in the composition of its
delegation, in its fostering of informal
sessions and discussions, in its presenta-
tion of the publication of its own papers,
and in its library of selected references.

The difficulty was in the Conference,
not in the delegations or the contributions
to-the Conference,



Informal Session

Problems of the Mineral lndustries from
the Viewpoint of the Developing Nations

Officers
Chairman — Dr. Soetarjo Sigit (Indonesia)
assisted by
Dr. Joseph L.
(U.S.A)

Gillson

U.S. Participants
Dr. Kung-Ping Wang
Dr. Joseph L. Gillson

The meeting was opened by a very brief
statement by Dr. Sigit, outlining procedure
for the session: each representative of a
less developed country was invited to give
a statement of his country’s problems and to
pose specific questions for up to 15 minutes.
The remaining time was available for re-
sponses from the group, both from lesser and
more developed countries.

The special fifth room session was use-
ful-more because it provided a forum for
répresentatives from the lesser developed
countries to speak their pieces than because
it provided any.solutions to their problems.
It was done with a general air of informality
and there was a considerable amount of dis-
cussion although it was not as free as we
had hoped. In general, the lesser developed
countries revealed no new, previously un-
appreciated problems, nor did the representa-
tives from any of the nations come up with
unique solutions to the problems stated.
After nine days of Conference sessions,
however, the feeling was general, partic-
ularly on the parts of the lesser developed
countries, that this was the first session
where there was any concrete result and any
real feeling of mutually directed attention
to a series of problems. From the U.S. stand-
point, perhaps the greatest gain was an
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appreciation of the general high level of
intelligence, and keenness interest possessed
by the representatives from the less de-
veloped countries.

The session was well attended, particu-
larly by the lesser developed countries. At
the beginning of the session, there were
some 40 participants, total attendance during
the session was probably close to 60 people.
Although there were only six speakers from
the lesser developed countries, two hours of
the two and a half-hour session was occupied
in their presentations. Representatives from
the developed countries spoke for approxi-
mately thirty minutes in response to general
or specific points raised by the lesser de-
veloped countries.

The Chairman outlined the major lacks
that are experienced by most lesser de-
veloped funds, experienced
personnel, transportation, equipment, and
similar facilities. As a spokesman for 2
lesser developed country, Sigit then outlined
the four main problems that he saw facing
Indonesia: (1) Translation of some 80,000
pages of pre-1950 geologic reports, published
in the Dutch language. Dutch is no longer an
official language in Indonesia; since 1955
English has been the official scientific
language. Younger geologists are, therefore,
cut off from the bulk of the country’s older
geologic reports. (2) Working manuals for
the use of incompletely trained personnel,
in such fields as *‘rock description’’ (strati-
graphic and petrologic descriptions), ‘‘out-
crop description” (field observations),
sampling procedures, and ore handling,
beneficiation and metallurgical procedures.
(3) Problems in the publication of official
reports on geology and mining engineering.
These problems extend to the preparation of
the reports both in terms of writing and in

countries:

the preparation of maps. (4) Large diversi-
ties in the working standards of the numerous

A



foreign advisors from nine nations now en-
gaged in Indonesia. It is difficult to compate
the results of the work because of the differ-
ence in the standards to which the work is
done,
ance in the development of its own stand-
atds, to which the assisting teams could be
asked to conform. Of these four problems,
Sigit indicated that he thought the trans-
lation problem was the greatest.

He noted that Indonesia needed assist-

As a general comment, he stated apoint
that was reiterated by many of the following
speakers. The people in the lesser de-
veloped countries felt very strongly that what
was needed was the participation of working
geologists and engineers who initiated and
stayed with a project to its completion,
rather than short-term scientific and tech-
nical advisors.

Mr. C. Y. Li (ECAFE) immediately re-
iterated this point in his discussion. (1)
Asian countties need more working help and
not so much advice. One of the major prob-
lems in all of the lesser developed nations
is the retention in operating posirions of the
trained personnel that they do hévve. Working
conditions and pay should be such that the
workers stay. There is.difficulty in keeping
good men in field jobs because, if they are
good men, they are likely to be selected as
administrators; and if they do well as admin-
istrators, they will probably be made minis-
ters. As a result, there is a progressive
depletion of personnel at the top. Retire-
ment arrangements in many of these countries
lead to early retirement. Therefore, there
is little continuity in the operation of some
of the governmental agencies. There are
many changes in directorships; and as each
director feels the need to make a mark for
himself and may also have a desire to en-
gage in political leadership, there are fre-
quent changes in the objectives and the
operations of the agencies for which the man

is responsible. (2) Li pointed out the ne-
cessity for a favorable climate for capital in- -
vestment. All of the lesser developed coun-
tries have large capital requirements and
almost without exception they lack their own
capital resources. Foreign investment is,
therefore, necessary, whether private, govem-
mental—in the sense of long-term loans from
other nations, or non-governmental—in the
sense of loans from such agencies as the World
Bank. To attract such investment, Li pointed
out that there was a very strong need for
a long-range policy on the part of the recipient
government. (3) As a further comment on the
need for working help rather than advice, Li
suggested that possibly experts in the field
from other countries, who have reached the
age of retirement, might come to Asia to work
on the longer-term projects.

Dr. Roberto Solorzano M. (Nicaragua)
pointed out that Nicaragua was a small
countty where most effort previously had
been expended on agriculture. -Mining ven-
tures contributed only about 10% (some
£8,000,000) of the rtotal volume of exports.
(1) Nicaragua has been subjected to the
effects of wide price fluctuations in its other
export materials (largely agricultural products}

and as a result is attempting to broaden its
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base; it has, therefore, tumed to- increasing
emphasis on the mineral field. The State is
now engaged in developing a national mineral
export policy based on the recommendations
of the geological service. It is hoped that
foreign capital investment will be prompted,
and it is expected that this investment will
be based on surveys made by the geological
service. (2) A new law dealing with mineral
resources is expected to be promulgated
soon. Although he did not specifically state
that the following points were part of the
new law, nor that they were part of present
government operational policy, he did say



that in order to promote investment the pro-
visions would be in the nature of five year
concessions for as much as 5,000 square

kilometers, no surface taxes (possibly
meaning a yearly lease-hold arrangement
instead), concessions on exploiration,

minerals to be taxed according to theif worth
in the world market rather than on a fixed
basis, exemption from other taxes, and
security of tenure. He saw the problems as:
(1) Never having enough funds, although
such activities as the U.N. Special Fund
were helping very much. The visiting ge-
ologist program was a great help, particularly
as it came at a lower cost than govern-
mentally employed foreign
Assistance in the form of both funds and
personnel is needed and welcomed; he men-
tioned specifically the International Develop-
ment Bank and personnel from the United
States Geological Survey, and from other
organizations. (2} A major problem is the
centralization of geological service,
because certain types of investigations have
been set up in separate units, the investiga-

specialists,

a

tion of water resources and investigation of
engineering geology problems, for example.
There is a great need to put all these di-
verse units together in a single agency. (3)
In staffing, there is both a need and a prob-
lem in the provision of domestic geologists
for the geological service. There is no local
geological education program, and at present
there are only two scholarships available
yearly for study abroad. He pointed out the
necessity for four or more such scholarships
in geologic and mineral engineering disci-
plines in foreign universities. Nicaragua has
sought some alleviation from its personnel
staffing problems by recruitment from other
Central American Countries. (4) There is
little appreciation on the part of local and
national politicians and legislators of the

()

necessity for basic geologic research.
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Finally, in discussing the relationship be-
tween govemment and private enterprise, he
pointed out that the gereral situation has
greatly changed in the last several decades.
He felt that much emphasis must be given to
the establishment of strong institutions at a
government level, so that there would be
some continuity of effort despite the possi-
bility of waves of nationalism and anti-
foreign propaganda. His was, in general, 2
very well presented, well thought out and
coherent discussion of Nicaragua’s problems.

Mr. Joseph G. Richards (Liberia} made
many of the same points. (1) He stated that
Liberian geologists, are few and are young,
that there was a strong need for top-notch
foreign personnel. Training is a problem
throughout Liberia, particularly in selecting
appropriate foreign institutions to which to
send students for further education, A
cataloging, in some detail, of the available
training disciplines in other
countries would be most useful.

in various
He spe-
cifically commented on the lack of domestic
laboratory technicians and laboratory services
and asked where such help could be obtained,
and how the appropriate training for such
technicians could be carried on. (2) Funds
for research and for mineral development
are increasingly difficult to get from the
Liberian government, for there is a lack of
appreciation of the importance of the basic
research, Some of this indifference at the
governmental level may stem from Liberia's
success in iron ore discoveries in the past
several years. There is a feeling of com-
placency; a feeling that they really do not
need to do anymore. Richards suggests
that the provision of aid from other coun-
tries would indicate the importance that
others attach to this type of effort and might
increase the stature of such requests when
they are presented by his department ro the
national government.



Dr. E. M. el-Shazly (United Arab Re-
public) recognized the importance of the
minerals industry, the necessity for a strong
geological survey to undertake essential
basic research, and the need to enlarge the
area of search for additional mineral de-
posits. (1) He strongly backs a systematized
integrated geological service approach.
However, the geological service should not
concentrate on a laboratory approach. It
must include field work, and beyond that
mining and experimental drilling as needed
to prove up deposits. (2) He, too, commented
that foreign advisors were less useful than
foreign workers and emphasized the need to
integrate both foreign workers and domestic
trainees into single projects. (3) In the field
of training, only experienced personnel
should be sent abroad. Specifically, they
should have five years of work first and then
should be trained in areas and problems
similar to those they will encounter at home.
There is an opportunity for aid by some :of
the lesser developed countries to other lesser
developed countries, particularly where they
are encountering similar problems. (4) He
took a very realistic attitude toward the kind
of work to be done, commenting particularly
that priorities had to be established; that
the work had, to be concentrated on those
problems that were the most pressing. In
the work itself, only essential techniques
should be used, fancy or sophisticated
methods should be avoided unless they were
absolutely necessary. (5) He mentioned a
1955 UN publication on classification of
iron ore deposits as the sort of project that
was useful and desirable, and suggested
that similar projects were needed.

Mr. S. F. Yeh (China) once again placed
emphasis on the essential position and the
urgent need for training of minerals personnel.
In this case, the discussion was expanded to
comment specifically on the necessity for
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competent leadership at what Yeh called the
“‘foreman’ level. Apparently he uses this
term in a different sense than our ‘*foreman’
meaning. Presumably he refers to a position
that includes technical and mechanical com-
petence rather than simply the leadership of
a working gang, as we would commonly
employ the term. In connection with minerals
development, communications and transpor-
tation facilities must be integrated with any
proposed project. The economic aspect of
effective development was stressed in his
comments about the necessity for market
studies. He also made a useful comment in
connection with the necessity for adequate
power at the mining site. Throughout he
stressed the need for an analysis of avail-
able data, and the necessity of taking some
action on the possibilities rather than
simply discussing them in a sterile atmos-
phere. He made a specific comment about
the necessity of involving government in the
operation, but without elaborating on what
role he envisioned it playing,

Mr. R. A. Thomas (Trinidad and Tobago)
said that his country’s only known mineral
resource is petroleum. Several people have
been sent abroad for training in the general
field of petroleum and on their return find
that adequate positions were lacking. Trini-
dad has found special difficulty in the selec-
tion of foreign institutions, for the training
degrees granted by the foreign institutions
frequently have not been recognized by
local petroleum companies. A catalog of
acceptable institutions is needed. He
stressed the following needs and problems
of his country: (1) Good geological coverage;
(2) study of the problems of secondary oil
recovery; (3) study of the uses and effects
of water encountered in drilling for oil;
(4) diversification of oil and mineral products;
(5) low govemment salaries; (6) a civil
service board; (7) increased attendance in

#



world conferences to keep up-to-date; and
{8) educating local people in their local
problems. :

Professor E. Tonani (Italy) replying to
Mr. Yeh’s comment on the need for power in
relation to mineral development, suggested
that consideration should ‘be- given -to
utilizing geothermal energy. This energy is
claimed to be lowest cost of all available
types. A cost of 1% to 2 lira, presumably
per kilowatt hour, was mentioned.

Professor Dr. H. Kupper (Austria) ex-
tended the remarks of others on the matter
of training and laid special emphasis on
careful, methodical observational methods,
a point that others had not particularly
mentioned. Most of the discussion on training
has been a matter of lack of personnel, lack
of training facilities, without emphasis on a
truly scientific approach. The most signifi-
cant attribute of a geologist is the ability to
observe perceptively and record faithfully
the details' of the geological environment.
This implies noticing both the presence or
the absence of many subtle features. General
impressions are not enough. Kupper also
commented that lack of vision on the part of
the government was a characteristic that is
not at all peculiar to the lesser developed
countries.  He felt that inspiration and
esprit de corps played a dominant part in the
effective functioning of a geological survey.
Where there is dedication to the advancement
of the natjon’s interest, rapid development
follows.

Mr. Richard W. Willett (New Zealand)
commented on the difficulties of retaining
senior staff personnel. New Zealand has
achieved. some success by making it possi-
ble to earn top-grade salaries without adminis-
trative responsibility. In the field of training,
he has found .that people willing to do field
geology generally are harder to find than
laboratory-minded personnel. The choice
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should be made early in the course of
training. In the early stages of mineral
development, is for field
There is, of course, a need for

the necessity
personnel.
laboratory personnel, but it is by no means
predominant. Willete :
point that a developing country should not
lean too heavily on foreign specialists in
only an advisery capacity. Working foreign
specialists may be more useful, so long as
local geologists are kept with the group to
assist in the project and to constantly pick
up information just from simple association.
Geological activities should be concentrated
in a single group—a centralized geological
Subdivision usually leads to iso-

re-emphasized the

service.
lation and this in turn effects the esprit de
corps. It is from the close association of
people working together that most useful
ideas are generated. A cataloging of educa-
tional institutions listing their fields of
specific strength would be useful. Willect
reiterated el-Shazly’s comment about the
lure of fancy equipment and sophisticated
but unessential techniques in the developing
stage; the essentials are the only things that
can be afforded. Willetr offered geologic
help in the field of geothermal energy, citing
New Zealand’s rather lengthy experience
with this form of power production. He also
offered help in terms of craining and field
work for geologists from the less developed
countries in New Zealand, as well as the
provision of New Zealand geologists for
projects in the less developed countries.

Mr. Albert Hamou (Morocco) prefaced
his remarke by stating that Morocco has
made a serious effort in the field of mineral
resources and that it is a large producer at
the present time. The use of minerals must
be enhanced, for the more they are used the
more their value is increased. The lesser
developed in particular
Morocco. must not be just suppliers of

countries, and
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minerals for then the use is only a small
part of the resource available. Countries
must concentrate more on the domestic use
of their own resources. A major problem for
the countries that are mineral suppliers is
the fluctuation of price in the world market
competition. Many lesser developed coun-
tries have a *‘cash-crop” dependence upon
the world market. If they are to remain
suppliers, there must be some effort toward
a price stabilization.

Mr. Claude Beaumont (France) said the
lesser developed countries face as new
problems the same problems that were faced
eatlier by the developing countries. It is to
be hoped that they will profit from the errors
and solutions encountered or achieved by the
more developed countries. He emphasized
that the methods that have been taught to
their geologists and mining engineers must
be put into actual application. This applica-
tion should not be by visiting foreign ad-
visors, it should be by long-term techaical
cooperation between countries. It can and
should be at many different levels. In this
collaboration, both sides stand to leam a
great deal from each other.

Professor H. G. Fleming (United King-
dom) noted that in the field of ore beneficia-
tion and processing, Mr. Sigit’s request for
working manuals can be solved cooperatively.
For example, the United Kingdom could make
available manuals on standardized processing
techniques. In response to Mr. Li’s point
on the use of retired specialists, it is a very
practical suggestion and would be of real
value. However, it would probably be diffi-
cule to implement. Generally, it is hard to
fit older men into governmentally structured
organizations. However, employment of
such personnel on a private contract basis
might be feasible.

Dr. Kung-Ping Wang (U.S.A.) stressed
the integrated approach to the solution of
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mineral problems. Numerous factors are
important in stimulating productive effort
in the agency dealing with geological and
mining engineering projects. These include
congeniality and esprit de corps within the
organization.  Publication of the results
of the investigations by the government is
probably most important, as recognition by
his co-workers is a major incentive to the
scientific investigator.

Mr. J. C. Webb (Intemational Atomic
Energy Agency) said that training is the
most vital need, but too much of it is done
What is really needed is local
training, A limited number of overseas
fellowships may be advisable, but the es-

overseas.

tablishment of regional training institutions
might better serve the overall purpose.
Another item that is vital is an understanding
by the country’s legislators of the need for
mineral personnel. Many of the problems
faced by the developing countries are strictly
local problems and the advanced knowledge
available to them from the developed coun-
tries frequently may not be applicable to the
local problems.
available are often diluted by the sub-

The few human resources

division of -the geological and mining re-
search into smaller semi-autonomous units,
such as a special uranium unit or a ground
Again the integrated approach
and the centralized organization must be

water uait.
stressed. A possible way to alleviate the
difficulties of recrvitment and retention of
geologists is by employment through agencies
outside the general governmental structure.
In this way, they can be freed from the re-
strictive salary brackets usually found in
civil service organizations. The field
equipment supplied as a form of aid from
the developed countries frequently is in-
appropriate. For example, muchk equipment
sent to the countries in the tropical rain



forest has not been tropicalized, and gener-
ally no provisions have been made for mainte-
nance or repair of the equipment. As a final
suggestion, Webb advanced the possibility
of “*adoption’’ of the geological surveys or
services of the lesser developed countries
by their counterparts in the developed coun-
tries.

Specialized Session

Mineral Development Policy

Officers
Chairman — Mr. Albert Hamou
(Morocco)
Rapporteur — Mr. Soetarjo Sigit
(Indonesia)
Secretary — Professor A. Marussi
(UN)

U.S. Participants
Mt. Northcutt Ely
Dr. Kung-Ping Wang

Professor A. Marussi, the Secretary,
introduced the session by suggesting that
the discussion be divided into essential
aspects of a national mining policy, ge-
ological organization, elements of national
mining legislation, and training of geologists
and mining engineers.

The basic element in a national mining
policy should be to devise a legislative
formula that will bring about the maximum
ultimate recovery of a nation’s minerals,
under conditions which will yield maximum
benefits to its people while affording fair
treatment to those who risk their capital
to bring about this development. The impor-
tance of mineral development in advancing
a national economy was stressed. It was
pointed out that undeveloped mineral re-
soutces, unlike money in the bank, earn no
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interest. Discussion was invited on the
problem of mineral ownership and foreign
investment, on taxation policy, and on the
utilization of subsidies, bounties, tariffs,
and rewards in connection with mineral
development. -Another basic aspect of a
mineral development policy is the extent
to which refining of minerals should be done
within the country. Generally, it is agreed
that minerals should be processed to the
maximum éxtent before export; it is under-
stood here that the word maximum means
the maximum economic extent consistent
with a competitive position in the world
market. Mineral legislation should be con-
sistent with the objectives of the national
mineral policy as defined above. Inappropri-
ately considered legislation can completely
stifle any mineral development, regardless
of the political philosophy or financial
arrangements under which it is to be imple-
mented. One of the basic features has to
be a continuity of objectives, as exemplified
in a long-range program. Geological research
and mineral development are long-range
programs themselves. They cannot operate
effectively if theré are mercurial changes in
their objectives and administracion.

The field of geological organization
embraces the concept that it is a responsi-
bility of a government to supply basic geolog-
ical information and maps. Whether this
should be done by a governmental organization
ot through one or a number of private organiza-
tions or institutions is a problem proposed
for discussion. The matter of staffing such
an organization, and the larger problem of
trzining of geologists, mining engineers, and
other technicians, from whom the staff will
be drawn, is a basic problem for all nations
whether lesser developed or more fully
developed. Many aspects of this problem
need to be discussed. The role of technical
assistance from more developed countries to

e
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the lesser developed countries is a subject
particularly fruitful for such discussion.

In the broader scope, there must be
integration of the entire minerals activities
with the other aspects of the national econ-
omy, including transportatior, communica-
tions, education, agriculture, access to
capital resources and utilization of human
resources.

Mr. Joseph G. Richards (Liberia), the
first discussion leader, described Liberian
mineral policy. He attributed Liberia’s
successes to a liberal policy and adequate
planning in development, to a liberal taxa-
tion policy, and to emphasis on training.
He stressed that in Liberia planning was
directed toward simultaneous efforts in
numerous lines—minerals, transportation,
communications, etc. Liberia has a ten-year
mapping plan and training program. The
country is now covered almost entirely by
air photographs, and at the same time that
aerial photography was done, aeromagnetic
and aeroscintillation surveys were made.

Liberia is well aware of the role that
can and must be played by private enterprise
(in this case foreign enterprise) in a country
where there are limited capital resources.
The country has an ‘“‘open door’’ policy,
but requires 50% Liberian participation in a
mineral enterprise. Inducements and assist-
ance to mineral enterprises were cited, such
as duty-free privileges on equipment, lack of
an income tax or royalty on mineral industries,
and aid provided by the government in the
form of roads and communications,

Mr. W. R. Buck (Canada), the next dis-
cussion leader, said that Canada’s healthy
position in the minerals field, despite numer-
ous govemment changes, is the result of a
political climate basically favorable to in-
vestment.
of land tenure and generous disposition of
mineral rights. There are tax incentive

For example, there is security
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actions such as (1) a three-year exemption
from taxes for new mines, starting with the
date of commercial production, (2) a one-
third depletion allowance to be held in
perpetuity on minerals except clays, sands
and gravels, (3) provision for writing-off
expenses for equipment, (4) freedom from a
capital gains tax, (5) waiving of customs
duties, (6) incentives for further processing
of ores, and (7) other temporary special tax
relief for specific industries or operations,
The goverpment supplies numerous kinds of
services such as basic maps of several
kinds, geological and geochemical pros-
pecting maps; it does research or ore
dressing, makes economic studies of market
conditions, and in some cases assists with
transport and housing. Through its estab-
lished geological and mining services, the
government participates in the training of
personnel in the earth sciences field.
Professor Marcin Borecki (Poland), the
next discussion leader, stressed the vital
role of the mineral industries in the develop-
ment of a national economy. He pointed out
that in Poland, which contains about 10% of
the known ore deposits in Europe, capital
investment in minerals is about 20% of the
total national investment. In the last 30
years, there has been great development in
the minerals field, and production is now
about three times the 1939 level. This in-
crease required great effort and was achieved
by central coordination in both exploration
and research. Poland now has a Central
Geological Research Institute operating
under a Vice Prime Minister, employing
several thousand scientists of all types.
Borecki stressed the necessity for the
organization of an internal geological service,
either regional or national, He stressed the
necessity of mapping at several scales con-
sistent with specific objectives. Again it
was pointed out that exploration was vital



to all development, and that development
had to be integrated into the national econ-
omy particularly in terms of priorities, in
timing of effort, and in expenditure of capital
resources. He suggested that cooperation
between lesser developed countries was
essential, based particularly on similarity of
geology and in financing problems, and that
such cooperation, especially in the context
of United Nations agencies, was a very use-
ful development. On the basis of Poland's
experience in mining, technical assistance
teams -were offered as needed to lesser
developed countries.

Dr. Hannfried Putzer (Federal Republic
of Germany), was the next discussion leader.
He emphasized the training of scientific and
technical petsonnel, and the basic role of
geology in the national economy, particularly
in relationship to the importance of trained
field personnel. Field men are most impor-
tant for the lesser developed countries where
a very large lack of personne] exists. In the
choice as to the place of training at home,
abroad, or both, the following points were
made: home training would be cheaper and
would involve no social shock, and there-
fore could be a more productive experience.
However, Putzer emphasized in most lesser
developed countries there is a lack of li-
brary, laboratory and teaching  facilities,
and a general unavailability of maps. In
tralning at a foreign institution, both the
costs and the time involved are large. There
are problems in housing, in food, and particu-
larly in language. However, such training
is more broadening than domestic training
and probably leads to a better trained man
in the long run. A combination of the two
types of training seems to be most bene-
ficial. Training also involves two general
types, a basic school education in the sense
of undergraduate and graduate formal educa-

tion, which should be attained at a compe-

tent institution, and special types of training
such as are available by working with an
established geological survey or bureau of
mines group. Stress was laid upon the fact
that a student must have a command of the
language befoie engaging in the training,
and that the most valuable result of the
training is the acquisition of the habit of
doing particularly in
mapping and in general study of ore deposits.

Dr. Soetarjo Sigit (Indonesia) described
the new mining and petroleum laws-that have
just been put into effect in Indonesia. The
pre-war has been abrogated and the old con-
cessions have been invalidated. The state
sovereignty over all

systematic work,

has reaffirmed its
mineral deposits and will exercise control
over them. Henceforth foreign participation
will be on the basis of contracts with the
government. Operations will be state enter-
prises in various degrees of involvement,
depending upon the classification of the
deposits. This classification includes
“*strategic’® minerals, which will be de-
veloped only by the state or by combinations
of the state and the provinces; ‘‘vital”
minerals, which will allow for private partici-
pation with state and/or province organiza-
tiens; and other minerals in which private
enterprise may participate directly with prov-
inces, It appears that there will be a great
many individual boards exercising control
over all mineral development.

Dr. E. M. el-Shazly (United Arab Re-
public) stated that exploration and exploi-
tation of mineral resources again are essen-
tial elements in the development of a
national economy. In Egypt, the policy now
is for state interest in integrated develop-
ment, and the state will participate in ven-
tures, perhaps not in all, however. Efforts
are being directed to increase the amount of
exploration and research. Increased geologic
mapping is being undertaken, research is
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being conducted into various processing
methods for minerals, and there is increased
emphasis on local training. The state is
engaged in the construction of ancillary
facilities in connection with mining enter-
prises. El-Shazly brought up a point that
probably is being considered although not
stated by many others in less developed
countries—there should be increased atten-
tion to the development of mineral resources
for use in the domestic economy; such items
as local sources of cement, gypsum, lime-
stone, and salt; others could be mentioned.

Dr. Humberto Penaloza (Venezuela)
satd that the mineral development policy of
a less developed country, as well as that of
a .more developed country, must fir the
country’s general economic policy. In
Venezuela, there are three major problems.
First, much of the Venezuelan mineral and
petroleum production, particularly petroleum,
is for export.
generate its own capital.

Second, Venezuela cannot
Third, Venezuela
is using some of its resources at a loss. The
mineral development policy must be so calcu-
lated that it will overcome these three diffi-
culties. Venezuela is now planning to con-
centrate on domestic consumption of its
mineral resources in order to industrialize
as much as quickly as possible, but in order
to gain capital resources it must also con-
tinue to export. Therefore, it is desirable
to raise the value of export materials as
high as possible before export (presumably
still keeping the material competitive in the
world market). The Venezuelan approach
obviously involves the role of puf)lic versus
private capital in mineral development.
Penaloza’s reaction was that private capital
is all right if it is extended on a short-term
basis and if it has decreasing importance.
He did not specify whether this meant a
decrease in total amount or a decrease in

percentage involvement in the total expendi-
ture within the country.

Mr. Claude Beaumont (France) noted
that mineral development policy and the
appraisal of a nation’s resources are very
closely interlinked, and in some respects the
resource appraisal has to be done before an
effective- mineral development policy can be
established. The job is long and involves
much basic research. In most countries this

probably has to be supported by the state.

It is necessaty to establish early a ge-
ological service despite the fact that there
might be a great many training problems in-
volved. An altemnative in obtaining similar
results to that of the geological service may
be by the use of foreign commercial enter-
prises. A second alternative could be the
type of assistance from foreign nations as is
offered by the French Bureau of Geologic and
Mining Research, wherein they will do parts

- or all -of specific projects or programs on
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contractual assistance basis. They offer
the facilities of an established well-staffed
organization without the training problems
involved in the first two methods.

Professor M. I. Agoshkov (USSR) said
that mineral resources are very important in
and to the lesser developed countries, and
there may be idle capacity in terms of de-
posits that are not being utilized. He pointed
out that there are several countries that have
mineral wealth but that are not flourishing,
and stated that this was a.result of their
past colonial status; the Congo had been
hurt by its wealth.
the field of training, he bewailed the lack
of funds available for training.

Turning particularly to

It is not
correct to blame a lack of interest on the
part of the lesser developed countries, it is
entirely a matter of funds. Hesuggested that
where private enterprise is involved, the
state does not get the funds in the amount
due it from the results of the enterprise’s



work. Tax policy is a good lever with which
to liberate these funds. Throughout his dis-
cussion, he referred to the *‘extra’ profits
involved in private investment. As an ex-
ample of what can be done by -state invest-
ment, he cited the case of Kazahkstan where
the funds- for the -training .of a- great many
specialists have come from the production
from Kazahkstan’s mineral deposits.

Mr. Thomas L. Gibbs (Union of South
Africa) said the basic need of the lesser
developed countries is capital. South Africa
has had somewhat the same history as other
lesser developed countries in this need, but
it depended on private enterprise to produce
that capital and has found that. allowing
capital redemption is the basic means of
encouraging private enterprise. By allowing
tax free profic up to the amount of 6%, with
a sliding scale above that, South Africa has
provided a congenial atmosphere for private
enterprise and has reaped handsome results
m terms of funds in its own treasury.

Mr. Marcel N. Timus (Romania) indicated
that the state should do all the work and then
went on to comment about the basic need for
exploration for mineral resources and placed
much emphasis on the need for training.
Specifically, he commented on a higher cost
for personnel training abroad.

Mr. Northcutt Ely (USA) gave a very
effective summary of his paper, **Legislative
Choices in the Development of Mineral Re-
sources’” (A/309).

Professor Ivan De Magnee (Belgium)
“school’” or ‘‘pilot”” mines for
training purposes, and suggested that one
or more countries could collaborate in this
approach. Although the idea is not new, as
several countries have what might be de-

proposed

scribed as demonstration mines, the idea of
several countries getting together is perhaps
a new shading of meaning that might excite
some enthusiasm.
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Mr. N. R. Lefevre (France) said that
training institutes are usually lacking in
less developed countries, and this problem
must be speedily remedied. Training of
personnel can be either in or out of the
countty, but becavse of the costs it is
suggested- -that the lower-grade personnel
be trained in the country, whereas the pro-
fessionals, such as geologists and mining
engineers, participate in foreign training,
Lefevre indicated that there was still
need for prospectors in many of the de-
veloping countries and proposed a schbol
of rather short duration to train them. Pre-
sumably they would be trained to recognize
certain minerals in ‘tertain areas, alchough
possibly the curriculum might include a sort
of basic rock and mineral recognition cousse.

Mr. Richard W. Willett (New Zealand)
emphasized that local training was of pri-
mary importance. In all lesser developed
countries, there is opportunity to use the
leaming acquired either at home or overseas.

Professor F. Tonani (Italy) briefly
described the on-the-spot research training
that is available in many mining and petroleum
companies.

Dr. Kung-Ping Wang emphasized the
fact that training presents different problems
for different disciplines, and what might be
suitable for the training of mining engineers
would not be suitable for the training of
geologists and vice versa.

Dr. Etienne Stretta (UNESCO) empha-
sized that United Nations projects are always
done with domestic counterparts in the coun-
tries involved. He commented that sometimes
this could not be done in bilateral arrange-
ments.

Mr. Joseph Barnea (UN) emphasized that
the UN works as a team, taking into account
the economics of the projects involved. He
gave a brief description of some aspects of
the UN work.



Mr. W. R. Buck (Canada) referred to the
informal session held the morning of Febru-
ary 14 end replied to some questions asked
at that time.
training, he felt that the United Nations
could be of help. There could be cooperation
in the matters of information and selection
of trainees between the mineral agencies of
lesser developed countries and the developed

In regard to institutions for

countries, and direct liaison is needed here.
In the matter of retaining minerals personnel
and keeping them out of administration chores,
he commented on a two-track system similar
to that used in New Zealand. He suggested
that the Chief Geologist for a geological
service be made the senior technical person
and not the senior administrator. He pointed
out that in* the effort to obtain more funds
from national or provincial legislatures, an
effective way to present the problem is
through the use of mineral economics. There
is an understanding by most legislators of
facts presented in terms of quantities of
materials and prices of goods. In the matter
of translation and documentation, he assigned
high priority to both efforts and suggested
that this would be an appropriate field for
United Nations assistance.

Mr. J. M. Rayner (Australia) stressed
the importance of natural resources to the
development of a national economy and
cited the fact that the basis for the Aus-
tralian economy had been the discovery of
He felt that
much of the success that had resulted in

gold and lead-zinc deposits.

Australian mineral industries was the result
of the encouragement of private enterprise
in the federation of states that make up
Australia.

Mr. P. C. Legoux (France) pointed out
that political questions are not in the field
of the techmical personnel but that the
actions taken by the technical people have

strong political implications. If private
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capital is to be used, it must be rewarded.
The rules must be defined and arbitration
of disputes must be permitted.

Specialized Session

Mineral Exploration Methods and
Concentration of Ores and Minerals

Officers '
Chairman - Dr. William D. Johnston
(USA)
Rapporteur — Dr. S. H. U. Bowie
- (United Kingdom)

U.S. Participant
Dr. Joseph L. Gillson

Mr. J. C. Webb (Intemational Atomic
Energy Agency), Secretary of this session,
report of the Conference
In his summary of this

presented the
Secretary-General.
excellent review of the papers prepared for
the Conference, Webb stressed the emphasis
on the acquisition of basic geological in-
formation and the essential need for ge-
ologic mapping. He commented on the ad-
vantages to be offered by photogeologic
techniques in the preparation of geologic
maps, and the fact that such maps increase
the capacity of. the geologists to cover
ground. In a sense, they can serve as a
substitute for an increased number of field
geologists.  Geophysical techniques also
extend the range of the geologist. Specific
types of assessments can be done over much
larger areas by the same number of personnel.
In certain types of exploration, particularly
geochemical exploration, much of the effort
can be done by locally trained personnel who
require a lesser degree of education. Some
of these types of exploratory methods can be
effectively obtained on a commercial con-
tract basis. Radiometric methods of pros-
pecting were mentioned, and it was again



pointed out that a large proportion of the
physical effort can be conducted by rela-
tively lesser trained personnel.

In the field of concentration of ores and
minerals, mention was made of some of the
newer processes, but it was also emphasized
that many of thié older processes are still
particularly applicable for use in the-lesser
developed countries. The need for mineral
dressing laboratories in many countries was
mentioned in the lack of personnel for
staffing the laboratories was touched upon.
Particular mention was made of dry methods
of concentration for use in areas of insuffi-
cient wacter supply. Portable and trans-
portable concentrating plants can serve a
useful function in many of the lesser de-
veloped countries.

The lack of personnel and training
facilities was once again stressed as a
major problem for all the developing coun-
tries. Specific reference was made to recom-
mendations of an ECAFE seminar on ‘“Aerial
Survey Methods and Equipment’” in which it
was recommended that advanced training in
geophysics be provided by fellowships at
existing institutions and by the establish-
ment of a training center for all airborne
geophysical methods with a parallel tech-
nical course in operation and instrument
maintenance.

Mr. J. M. Rayner (Australia), in dis-
cussing the organization of mineral resource
surveys, described first the organization in
Australia. He suggested that each lesser
developed country should go as far as possi-
ble in setting up a governmental geological
and mineral research bureau; the size and
nature of such a service would vary from
country to country.

Each country has two basic needs for
its peology; first,
reconnaissance of large areas, and second,
detailed work in promising areas. Useful

the understanding of
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help can be obtained by contracting with
commercial firms for photogeologic, aero-
physical, and possibly geochemical recon-
naissance, But such endeavors require an
adequate understanding of what the contractor
produces. The governmental agency, -there-
fore, must have competent personnel who can
appraise the reconnaissance results. Aerial
photogeology is a most useful tool, but it is
only a tool for the use of field geologists,
The most useful results are achieved when
the photogeclogic map is made either by a
field geologist who later modifies it in the
field or by photogeologists who, with field
geologists, later check it in the field. Aerial
and ground geophysical investigations are
usually conducted by a contractor. There is
a tendency on the part of most lesser de-
veloped countries to overestimate the value
of an aerial geophysical survey. Such sur-
veys indicate areas of interest but by no
means provide a final assessment of possi-
bilities; by no means do they give discrete or
complete answers to the geologic problem. In
the reconnaissance effort, individual prospec-
tors still have a very useful role to play in
many lesser developed countries; with an ade-
quate number of such prospectors a “‘brute
force approach’” can be used, if necessary, for
the discovery of particular rtypes of minerals.

In the second stage of derailed work,
Rayner suggested that the geologic service
should do-some physical exploration, particu-
larly drilling, both for economic reasons and
for geologic information, for stratigraphic in-
formation as an example. In closing, he
pointed out that the geological service must
be an integrated team of differing skills. No
single approach will contribute the best
results.

Mr. Marelle (France) directed his re-
marks to various types of aerial reconnais-
sance techniques. In the field of geological
mapping, he srated that many scales of maps



were necessary, and that photogeology
supplied by commercial operations should be
utilized as necessary. Aerial geophysical
methods are sometimes overstated, for
anomalies are difficult to interpret, even
magnetic ones. He cautioned again that geo-
physical techniques are only one of a number
of tools and that geophysical anomalies must
be correlated with ground work for assess-
ment purposes. In this connection, he spoke
to the point that government must have an
organization that can use the results of geo-
physical exploratory techniques provided by
private contractors. The utilization of these
results can be the bottleneck in a develop-
ment program. The geological service must,
therefore, have personnel adequately trained
to appraise the results of the geophysical
exploration. Where the geoiogical service
is small, the problem of keeping up with
developments in the geophysical field may
be quite great. He, too, emphasized that
adequate training is essential for those who
produce the surveys and maps and for those
who produce the surveys and maps and for
those who will later utilize them.

Professor F. Tonani (Italy) also dis-
cussed the problems of geophysical and geo-
chemical techniques and their applicability
in lesser developed countries. He made the
point that such techniques are suitable only
if they correlate with many economic factors.
Geophysical techniques generally require a
larger percentage of highly trained personnel
than geochemical techniques, for example.
While the coverage is broader in many of
these sophisticated techniques, the costs
are similarly higher. All of them require the
services of skilled personnel to correlate and
appraise the anomalies that are discovered in
both geophysical and geochemical explora-
[The translation of Mr. Tonani’s
talk was most inadequate and this report
undoubtedly omits a great many of his points.]

ration.
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Dr. Humberto Penaloza (Venezuela) dis-
cussed the establishment of geological
services in lesser developed countries. He
associated himself with Mt. Rayner’s state-
ment that a country should go just as far as
is possible in serting up a strong organiza-
tion. He then proceeded to depict the role
of the state in mineral development from the
Venezuclan point of view. This has become
a very strongly state-centered point of view.
He commented that mining produced 1.3% of
the total gross national product in 1961,
amounting to about $135 million, 92% of this
sum was from the mining of iron. Petroleum
produced some 28% of the gross national
product, $2.4 billion.
a great many individual minerals that are now
mined in Venezuela through a concession
These include most of the ferrous
Some-

Penaloze then listed

system.
and some of the non-ferrous metals.
times additional minerals, which were not
specified, were held for public ownership.
He described briefly the organization of the
Ministry of Mines and Hydrocarbons, which
he described as having a vertical organiza-
tional responsibility. Some operations are
delegated to private contractors but under
strict control. The Department of Geology
and Mines of the Ministry of Mines and Hydro-
carbons has the responsibility of furnishing
to the government all the necessary informa-
tion upon which concession systems are
based. He described briefly the iron, nickel,
and phosphate programs.

Mr. Abolelaziz Benchekroun (Morocco)
described briefly the organization of the geo-
logical service in Morocco, and indicated
that among their primary jobs were the prep-
aration of a general geologic map of the
country, a study of the -sedimentary basin
that occupies a great deal of Morocco, and
search and study for ore deposits, with
particular stress upon clays, sands, and

building materials—materials that can be



used directly in the domestic economy. The
geological survey has the responsibility for
checking and coordinating the work of private
concems. In addition, there is an ore treat-
ment organization, Whose responsibilities in-
clude study of ore characteristics and tech-
niques of upgrading minerals, making detailed
reserve appraisals, and conducting labora-
tory tests. Among the accomplishments of
these organizations, he indicated that there
had been a great deal of work with new tech-
niques in geology. In the field of ore treat-
ment, he mentioned the building of a phos-
phate beneficiation plant and a *'milling
laboratory,”’ the preparation of flow sheet
studies, and specifically study of magnetic
concentration for high silica ores, of impuri-
ties in phosphate, and of copper flotation.
Among the needs and problems for develop-
ing countries whici:h he listed were: (1) Cre-
ation of a well-B‘fanned geological services
bureau; with priorities established on an eco-
nomic basis for the various efforts that it
will undertake. {(2) Reasoned choice in ex-
ploration methods to be used. (3) Feasi-
bility studies must be conducted so that
mining of ore deposits and ore dressing
techniques can be coordinated. (4) Study of
special methods of concentration, particularly
dry flotation methods. He supported the idea
of mobile units in processing ores. (5) Imple-
mentation of all these efforts, requiring large
amoqunts of capital. For this the technical
assistance programs that are now available
are very good, and this was Morocco’s first
solution to its problem. It is now investi-
gating the possibility of borrowing ahead on
capital in the sense of a pfe-sa,le of ore
product in exchange for the financing of the
plant to process the product.

Dr. E. M. el-Shazly (United Arab Re-
public), reiterating his remarks of an earlier
session, concentrated on the essentiality of
making good choices in exploration methods.
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He stressed the possibility of two different
kinds of work being conducted by a geo-
logical service concurrently, reconnaissance
study via aerial photography and detailed
field study of known deposits. In both ¢f
these efforts, the principle of similar environ-
ments must be borne in mind as clues to the
geology of thearea being studied. He men-
tioned that coler is particularly useful in
aerial photography in arid couarries. The
establishment of an integrated geological
service is vital, a point that almost every
speaker has dwelt upon. Stating that the

1955 United Nations Report on the classi-

fication of iron- ore deposits was a particu-
larly useful effort, he went on to suggest
that a new Unired Narions Agency for
mineral assistance and for exploitation be

established. This follows a suggestion of
such an agency at a conference in Cairo in
July 1962.

Mr. S. H. U. Bowie (United Kingdom)
holds the same general views on the feasi-
bility of aerial photogeology, airborne geo-
physics, and geochemical appraisal methods
as most of the previous speakers have held.
As an expert in the field of uranium miner-
alogy, his comments that radiometric recon-
naissance was not nearly as good as claimed
has a considerable amount of weight. In the
context of how far a less developed country
should go in establishing its own geological
service, he, too, felt that every possible
effort should be made. The reconnaissance
and detailed mapping that a geological
service would do is of great importance, but
prospecting for mineral deposits should not
wait upon completion of maps. A less de-
veloped country should be very cautious
about going in too deeply on sophisticated
methods of analysis, of exploration tech-
niques, and so forth. He subscribed to the
idea that the individual prospector still was
very useful, primarily in the less developed

o)



countries. In other discussions, it has been
tentatively suggested that a mono-mineral
approach to prospecting be taken; that is,
that a2 prospector look for a specific mineral
rather than a range of minerals. Bowie very
strongly supported the point that in any kind
of geologic work all the information possible
must be obtained about all the geologic
features that are observable, obviously a
multi-mineral approach results.

Dr. Soetarjo Sigit (Indonesia) noted that
his country has special problems; it is a
mountainous  archipelago, inaccessible,
occupying about 4% of the earth’s surface,
covered by deep soils developed on young
volcanic rocks. In doing the geology of such
an area, the most effective approach is a
multi-purpose one. He stressed the need for
geologists to have field level trairing; local
training for about 2% years would be suffi-
cient for an ‘‘assistant’’ level. Indonesia
has instituted a new one-year training program
for prospectors, involving some 70 men-at the
present time, directed toward the recognition
of specific minerals. Systematic mapping is
needed in Indonesia, but it is beifig done
modestly. The concentration of effort at
present is on the geology of detailed areas.
In Indonesia, the emphasis is first on aerial
photogeology, second on geochemical ex-
ploration, thirdly and lastly on geophysical
exploration. Some 40,000 square kilometers
of photogeologic work are planned for the
Sigit asked for aid for In-
donesia, but asked for *‘aid with under-
standing’’ of Indonesia’s problems. He noted
that there are some 46 Russian geologists
engaged in Indonesia on specific projects.

Mr. A. L. Shaw (United Kingdom) has
had some 2Q years experience in the lesser

present year.

developed countries as a geologist. He too
stated that a geological service was neces-
sary, but in addition to the reasons advanced
previously, he suggested the necessity for
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continuity of the record in the geologic data
and for the building up of experience. Dis-
cussing aerial techniques, he commented that
they give quick coverage, but it must be
remembered that they give only a first result;
they may disclose more problems than solu-
tions. He then cautioned that a photo-
geologist must first of all be a geologist.

Professor Henri Ladmirant (Belgium),
after long experience in Africa, has developed
a flow sheet for the preparation of phorto-
geologic maps. He offered this experience
to the lesser developed countries on a
private basis. He suggested the desira-
bility of a training period for geologists in
institutes in Africa.

Mr. W. R. Buck (Canada) pointed out
that in 1950 only one-third of his country
had been mapped. By 1960, some 70% had
been mapped by speed-up methods utilizing
aerial photography. In 1961, contracts were
let to commercial companies for surveys.
Field geologists have been brought from the
various provinces to central training areas
for intensive work. The objectives of much
of this work are to provide the mineral indus-
try with basic geologic data. Buck supported
the idea advanced earlier in the Conference
by Revelle and Fisher—the idea of a World
Resources Development Institute.

Dr. Angel V. Bormrello (Argentina) dis-
cussed the presence of magnetism in geo-
synclinal belts. In the geosycline that
occupies western Argentina and parts of
Chile, there are some 12,000 mineral de-
posits in an area of tectonic folding. Aero-
magnetics allow for identification of strati-
graphic facies over wide areas and are also
useful for the tracing of certain types of ore
deposits (such as chrome-bearing rocks and
phosphates), He catalogued some of the ore
deposits.

Mr. Richard W. Willect (New Zealapd)
stressed the necessity for a centralized,



integrated geological service. Base maps
are absolutely essential, for the topography
and geology are intimately interrelated.
Therefore, it seemed to him to make sense
that the topographic or cartographic work
and the geologic work should be handled
within the same organization. He, too,
‘commented upon thé status of aerial photo-
geology, pointing out again that it is only a
tool, not a panacea. He mentioned the
necessity to have a competent staff to
appraise the results of the geophysical tech-
niques that are employed. Personally he
valued physical exploration (in the sense of
drilling and geochemical exploration) more
highly tharn geophysical exploration. He
stressed the need for training and the lack of
students interested in the fields of geology,
geophysics, geochemistry, and earth sciences.
In some countries, there are local universities
which each had some type of geological
department, but pone of which was really
adequately staffed. As a solution, he
suggested the possibility of the establish-
ment of a central geological institute, taking
the staff from each of the local universities
and combining them into a single stronger
organization.

Professor H. G. Fleming (United. King-
dom) said that because the rate of consump-
tion of minerals has been great, the more
difficult refractory ores are now being treated.
Most of the progress in the last two hundred
years has taken place in the last thirty
years, and there are no indications that this
rate of speed-up and progress is at an end.
He stressed the necessity for feasibility
studies on ore deposits, commenting that the
ability to dress an ore is a limiting factor
Turning to the es-
tablishment of local mills and portable
mills, he voiced a word of caution. Blending
of ores from several sources, although
attractive, may not be feasible. Portable

upon the ore reserves.
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mills in addition may not turn out to be good
pilot plants. In the field of training, he men-
tioned that the standards of entrance are
very high at many foreign institutions. By
inference he suggested that entrance stand-
ards at institutions in some of the lesser de-
veloped countries are quite low, that the

studénts graduating from the latter iniversi- -

ties may not be sufficiently trained to under-
take work at the foreign universities. He
suggested that technical schools could add
specifics on geology and mining to the basic
physical sciences and that this would be
most useful in the preparation of students
for additional work elsewhere. He strongly
suggested that the training of shift bosses
be done at the local mines.

Dr. Joseph L. Gillson (U.S.A.) dealt with
the subject of beach sands and pointed out
the opportunity for the recovery of several
different elements from this type of deposit.
The so-called magnetite sands, for example,
are good likely sources of titanium, for in
the weathering process ilmenite associated
with the magnetite is more resistent and re-
mains after the magnetite is leached. In
the fields of "concentration, he mentioned
that while gravity concentration is used and
is inexpensive, spirals of the Humphrey type
may be better, Pan concentration methods
are good—they have more capacity. but less
selectivity.  Further separation of these
heavy minerals usually is accomplished by
electrostatic and electromagnetic methods.

Mr. Lecoq (France) stated that in cer-
tain areas where there is also a strong back-
ground (granitic areas for example), radio-
metric prospecting can be done—but it needs
ground discrimination. In particular, he men-
tioned the occurrence of radioactive later-
ites, where again ground discrimination is
essential. In simpler terms, this means that
you must find out first what the background

-y



count is, in order to distinguish significant
anomalies above that count.

Mr. L. Scheffer (Switzerland) s:ated that
before a survey could be made it was neces-
sary to know the laws under which the sur-
vey is to be made. He also suggested that
there should be cartels for the control of
rare element production. He stressed the
need for cooperation between the geologists
and the mining engineers in order to provide
for a good team. In discussing the role of
large companies, he posed the oratorical
question: *‘Should they provide their data
to the less developed countries?’’—and gave
a categoric answer of "No.” As a side
comment, he stated that bauxite deposits
should be state-owned.

Summary

Regardless of the country involved—
whether it is more developed or less de-
veloped—there seems to be a complete
understanding of the basic necessity of
several things. There is a need to impress
national legislatures with the essentiality
of basic research in the natural resources
field. This research should be conducted
by a strong, integrated geological and mining
service. Each country within its capabili-
ties must attempt to establish this service
in the fullest possible scope. The service
must be staffed adequately by well-trained
personnel from many differing disciplines
who can work together as a team. Generally,
it is felt that the focus of the service’s
efforts should be directed at applied research
as well as basic research. This may well
include physical exploration such as drilling,
experimental or small-scale mining develop-
ment, feasibility studies on ores, and anal-
ysis of markets. It is generally agreed that
one of the major problems in staffing such a
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service is the training of the professionals.
Generally it is agreed that advanced training
can be only acquired in the more developed
countries.  However, the training in the
less developed countries at the under-
graduate level should be strengthened con-
siderably, in order to provide personnel with
the best possible preparation for future train-
ing at other institutions, There is general
agreement thar there is a role to be played by
the prospector, and various schemes have
been suggested for short term one-to-two-year
training of such people. It is generally
agreed that a multi-minetal approach in pros-
pecting should be adopted rather than a
single mineral approach. In terms of ex-
ploration techniques, there is general agree-
ment that aerial geophysical surveys serve a
useful purpose if they are understood. They
are only a tool; they do not delineate or
locate significant deposits in every case,
They must be interpreted and are subject to
many uncertainties in such interpretation.
The role of photogeology has been somewhat
overstated. It will provide quick, wide pre-
liminary coverage of large areas, but it must
be used as a tool by the ground geologist.
Inasmuch as photogeology is largely a study
of geomorphologic features, some of which
are capable of multiple interpretation,
checking on the ground is essential. It
must be considered as another tool for the
field geologist. Geochemical exploration is
highly thought of because it can employ a
large number of relatively unskilled personnel
for sample collection, and can thus cover
large areas. The number of highly trained
personnel required to analyze the samples
and to analyze the results of the samples is
relatively small. Generally it has been
agreed that reconnaissance geologic mapping
and detailed studies of known deposits should
go on concurrently. The known deposits
should then be used as clues to favorable



areas that might be encountered in the
teconnaissance surveys.

It was unfortunate that few delegates
from the lesser developed countries pre-
sented papers at this session. Generally,
however, it was felt that there was some
benefit from the session in.that .the basic.
nature and the common appreciation of the
problems was once again made evident. The
report of the Conference Secretary-General
was extremely well done, adequate, objec-
tive, and gave thorough coverage.

The suggestion by Benchekroun of
Morocco that one way to get capital resources
for the erection of processing plants is to
exchange future ore deliveries for the plant
is perhaps worthy of note. [El-Shazly of
Egypt called for the establishment of a new
U.N. agency to participate in exploitation of
mineral deposits and general mineral assist-
ance to the less developed countries. This
is a proposal that apparently was first made
at a conference in Cairo in July of 1962.
Buck of Canada supported the idea of a
World Resources Development Institute as
proposed by Fisher and Revelle in a general
paper from the United States. Willett of New
Zealand suggested the establishment of a
central geological institute in those countries
where there are several faculties, .none of
which is particularly strong in mineral re-
sources. He would transfer these faculties
to the central geological institute, thereby
establishing a single stronger teaching
group. The idea might be ekpanded for the
use of several neighboring countries, per-
haps something that might be called a
regional geologic institute.

Specialized Session

Mining Technology and Mechanization

Officers
Chairman —Dr. R. W. Willete (New
Zealand)
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Rapporteur — Mr. J. M. Rayner (Aus-
tralia)

U.S. Participants
Dr. Keng-Ping Wang
Dr. Joseph Gillson
Mr. Harry Perry. .

This session excited little interest.
Over-all attendance never exceeded 40
people and at the end there were about 20.
Not more rhan five or six less developed
countries were represented at any one time,
and except for China, did not participate in
the discussion.

Mr. J. C. Webb (International Atomic
Energy Agency) Secretary of Session, noted
that most of the developments in mining tech-
nique have been in the field of mechanization,
particularly in hydraulic mining, and in the
field of transportation. Generally, these
developments have been most suitable for
large -scale operations. In the lesser de-
veloped countries, government commonly
encourages to varying
degrees in the development of mining
technology and in mechanization. A major
problem is the acquisition of capital funds
and, in particular, the acquisition of foreign
exchange for equipment requirements. There
are many limitations on mechanizacion, in-
cluding funds, problems of trained personnel,
and the provision of power, either electrical,
water, or internal combustion. Mechanization
has additional effects on the labor resources.
As mines tend to be more mechanized, the
number of employees usually decreases; on

and participates

a national scale mechanization of large-
scale mining enterprises may result in large-
scale additions to whatever type of relief
is provided for the unemployed. In addition
to the economic reasons for mechanization,
there is a responsibility for humanitarian
relief of human labor, in certain hazardous

%,



or physically exhausting occupations. In
summation, mechanizition always has some
type of impact on the local labor situation.
Dr. Kung-Ping Wang stated that the
scale of operations in mining must be very
carefully selected, whether for coal, ferrous
metals, non-ferrous metals, or non-metals.
It must be integrated with available power,
market efficient
operations, availability of labor, equipment,

conditions, underground

and many other factors.  Mechanization
always holds out the lure of more efficient
operations and is, therefore, particularly
attractive. However, it is as easy to over-
mechanize as to be under-mechanized, and
equally bad results may be obtained. The
basic rule in mechanizacion is to use only
what you can maintain. Mechanization im-
plies that foreign exchange must be avail-
able for equipment and for repair parts.
Trained personnel must be available for
operation and for maintenance. Training of
personnel is important, therefore, at several
levels and training on the job is vital.

In the general field of mining, fairly
recent advances in blasting (using ammonium
nitrate-fuel oil as the blasting agent) and air
drilling techniques (which have partially
replaced diamond drilling techniques) have
made it possible to user open cast mining
methods where previously underground
methods were necessary. Generally speaking,
the open cast mine is cheaper to operate and
easier to run. The possible use of the open
cast technique should be borne in mind,
particularly in areas where there is a reluc-
tance on the part of labor to work under-
ground. There have been many advancements
in underground mining techniques; all of
them give attention to safety in operations.
In .underground mining, good technical super-
vision is particularly important. If working
is to be done underground, attempts. should
be directed toward the use of the adit mine
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rather than incline or shaft sinking, for
reasons of economy and efficiency.

There is a wide field for researchs in
mining engineering and in mine operation; an
intetcountry cooperation in this research
would be most useful. Many new advance-
ments have been made in the technology of
the non-metallic minerals and there may be
fertile fields here for the development of
deposits in the less developed countries.
Geologists should become aware of the
marketing and metallurgical problems associ-
In conclusion, Wang
stressed the fact that mechanization is help-

ated with mining.

ful but is no panacea, and that man is more
important than the machine.

Mr. Antonio Caso (Spain) confined his
remarks to coal mining technology. He
pointed out that coal still supplied some 50%
of the world’s energy. Deposits vary greatly
in distribution and habit, and so must the
techniques of extraction. Exploration of the
Planning,
research, and organization are three points

deposits obviously is required.

vital to thé operation of a successful mine.
Changes in the us€ of coal have required the
increased employment
Normally this is a rather

establishment and
of coal washers.
expensive operation, so an individual coal
washer may have to service several mines.
In all coal mining, specific and ever watch-
ful vigilance is required in the realm of
safety measures. As new techniques enable
extremely rapid rates of advance, using
loading shovels, conveyor belts, and coal
cutters, safety measures become ever more
important.

Professor Marcin Borecki (Poland)
briefly sketched the status of the coal in-
dustry in Poland, discussed the Polish
governmental organization in respect to
mining, indicating that there were special
institutes for safety, for health, for operating
new mines, and for rehabilitating old mines.



He made an interesting comment to the effect
that private enterprises were involved in the
planning for export coal. He then indicated
that because of its experience, Poland could
export plans for mining to the lesser de-
t-'eloped countries and offered to give aid in
response to specific country requests. In
quick summation, he indicated that in Poland
there were (1) independent mines, (2) group
mines, (these are presumably mines operated
by a single group and in a generally re-
stricted area}, and (3) what he called coopera-
tive mines, without very clear definition.
Presumably these would be mines operated
by different people under different organiza-
tions but cooperating to use common equip-
ment or inclines or shafts., He stated that
the cooperative mines are the best means of
operation.

Mr. Thomas L. Gibbs (Union of South
Africa) said that the discovery of an eco-
nomic ore deposit is a great stimulant to the
development of a lesser developed country.
For example, discovery of diamonds and gold
helped immensely to develop South Africa.
There is no guaranteed approach to success-
ful operation, but there is a key. This is
adaptability, the ability to meeting changing
Gibbs also de-
tailed the usual problems faced by all mining

conditions successfully.

enterprises, shortages of power, of water, of
labor, of goods. In large operations, spe-
cific men have responsibilities for these
specific areas. In small mines, all these
problems may have to be handled by one
In this

sense, the operation of mines in a lesser

or at least a small number of men.

developed country is a pioneering effort,
and pioneering efforts by their very nature
have large effects on the areas in which
Gibbs feels that government
assistance should not be advanced to mines
as direct subsidies, with a few exceptions.

they occur.

There might be government loans, however.
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Gibbs felt that the most effective stimulant
was a reasonable tax formula—one with a
sliding scale, larger taxes for larger profits
to discourage high-grading of a deposit.
The government should provide free advice.
Lack of advice or bad advice can ruin mining

-enterprises, literally making deposits un-

workable in the future, as well as ruining
mining companies financially. In many ateas
where power and transport requirements are
vital, Gibbs felt that the government should
supply both on a reasonable basis. In con-
clusion, the nature of the ore body and the
availability of labor must be known before
any decision can be made on mechanization.

Mr. S. F. Yeh (China) made the point
that even in a developed nation, newly
opened mining districts are usually in less
developed areas. He placed a great deal of
emphasis on the safety aspect of mining,
giving as examples new techniques in
the production of pre-stressed concrete
posts for mine support in Taiwan. The
government has a large role to play in
the development of mining sectors in Taiwan.
For example, there are several leading
agencies that supply funds, technical assist-
ance, and marketing assistance. Govemment
supports various types of construction with
loans of up to B0 percent. Mechanization is
very popular, and the government guarantees
the sale of coal obtained as a result of
mechanization. ‘Numerous exploration efforts,
for example, studies of offshore geology and
specific drilling projects, have been started.
Mr. Yeh suggests that one way to alleviate
the requirements for large amounts of foreign
exchange would be to have mining equipment
produced by foreign companies, buc built
locally in Taiwan. Assistance from the
United Nations would be good in the field
of financing of small mines, but is needed
as long term, low interest loans.



3]

Mr. D. Sutton (United Kingdom) stressed
the importance of obtaining good advice before
opening or mechanizing a mine. He suggested
that the government department of mines
should help. Private advice can be used
as a check. It is essential that proper
equipment be selected, that spare parts be
obtainable, that maintenance be at a high
standard. He pointed out the possibility
that working at the very highest rate possi-
ble might not be as advantageous, in the
long run, as working at a somewhat slower
rate; there might be a decrease in costs and
hazards at the slower rate. He felt that the
ore minerals should be concentrated to the
highest degree possible, for doing so offers
a great many advantages that over-ride any
difficulties. The mine operdtors should take
a long-tange view of this problem rather
than a limited week-to-week purview; they
will benefit thereby. He mentioned also
that open cast mining costs generally are
1/3 to 1/7 of underground mining costs.

Dr. Joseph L. Gillson discussed placer
mining of heavy minerals and exploration of
unconsolidated sands. In this connection,
he mentioned the Banka drill, a driven-casing
drill, producing a hole of 3/4 inch diameter,
which allows for the collection of mineral
sands by water jetting. He briefly mentioned
various methods of sand mining and stressed
that hand methods were useful, particularly
in areas where equipment could be wrecked
by storms along the beach. He discussed
hydranlic methods for mining magnetite in
Japan, and the uses of bucket lines and
suction lines in dredging.

Mr. Harry Perry pointed out that mechan-
ization cannot be used indiscriminately, but
where it has been used production has in-
creased greatly. In the United States, for
example, the increase was from 7 to 14
tons per man day in the course of some
twelve years. He gave comparative figures
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to indicate that coal production in che USA
is about 10 tons per man day for underground
mining, 23 tons per man day for open cast
mining, and 31 tons per man day for a de-
velopment called auger mining or high-wall
mining. He mentioned that it costs between
8 and 12 dollars per ton to mechanize and
that the cost of openings and cleaning went
up with mechanization. Mechanization has
a great effect on labor in the U.S.; employ-
ment in coal mining dropped in ten years
from 400,000 men to less than 150,000 men.
He pointed out new developments in open
cast mining--for example, shovels in use
now have about a 45 cubic yard capacity,
but 90 cubic yard capacity shovels are being
buile and 110 cubic yard capacities are
anticipated.  Similarly in trucks, 50 ton
capacity trucks are in use, 90 ton capacity
are being buile.

Mr. X. Rey-Jouvin (France) said that
coal mining can now be done to a depth of
1500 meters. Much progress has been made
in diamond drilling and in.mud circulation so
that friable coal can now be cored. These
new techniques in drilling allow for informa-
tion on coal beds that could not previously
be obtained and, therefore, open up new coal
seams for mining. Drilling advance some-
times is 8 to 10 meters daily. He mentioned
a double waterproof core barrel which can
obtain some of the coal and gas in the coal
at the same time, but this device was not
very well described.

Mr. Falecki (United Nations Economic
Commission for Europe) discussed the prob-
lem of international cooperation and the work
of the coal committee of the Commission.
He mentioned the reports published by the
Commission and suggested that, as this
work has broad coverage, it.embodies infor-
mation that would be useful for the lesser
developed countries.



Dr. Mario Fragiacomo (Italy) described
the San Cataldo Mine in Sicily where kainite
(a potassium-magnesium sulfate containing
about 13% K) is being mined. The mine is
very completely mechanized. They have a
six-month training program for their 100 best
employees, selected through an aptitude
‘testing program. ‘Output is now 25 tons per
day per worker.

Mr. W. R. Buck (Canada) in connection
with the development and mechanization of
mines, discussed loans in Canada and spe-
cifically the Mine Development Bank. To
obtain a loan from this bank, the borrower
must prove that he cannot get funds from
other private sources and must put up some
of his own funds in the effort being sug-
gested. As a general comment, Mr. Buck
suggested that very careful review is neces-
sary for all loan applications.

Mr. Marelle {France) stated that mechan-
ization led to economies in operation. He
stressed -the fact that man preceded and was
more important than the machine, and that
better use had to be made of the labor dis-
placed by mechanization.

In his closing remarks, Dr. Willett
mentioned the aspects of assistance to
small mines as discussed by Mr. Buck and
stressed that as Dr. Wang had pointed out,
mechanization was neither a magic word nor
a cure-all.

Specialized Session

Epergy Development Policies

Officers
Chairman — Mr. Celso C. Papadopulos
(Argentina)
- Rapporteur — Giancarlo Facca (Italy)
Secretary — Mr. Gustaaf van Rhyn
(ECE)

U.S. Participants
Mr. Northcuet Ely
Dr. Joseph L. Fisher
Mr. Walton Seymour

Summary

The questions posed in the Report of
the Secretary-Genéral for this session were
discussed by the speakers, but as can be
seen from the individual presentations, there
was no consensus. This summary contains
some of the significant points made during
the meeting.

Since the theme of the entire Conference
was economic development, the steps pro-
posed for increasing production in less de-
veloped areas were complex and, in many
instances, rely on availability of *“‘energy.”
Coal, oil, natural gas, hydraulic and nuclear
power furnish the means to generate elec-
tricity, and to supply other heat and motive
power. These sources release the less
efficient draft animals and allow wood,
animal dung, and vegetable waste to be used
as fertilizers and construction materials.
Under appropriate geological conditions,
geothermal energy and tidal power can
supplement the above energy sources, and
there is an increasing variety of ways, but
generally of limited scale, in which wind
power and solar energy can be exploited.

The agenda for “‘energy development
policy’’ consisted of three items: the need
for national organizations to formulate plans
and carry out projects, the necessary evalu-
ation of existing resources and future require-
ments, and the use of taxation, subsidies,
tariffs and other legislation to Implement
policy. )

The organizational basis of energy
enterprises may be either public or private
ownership. In the case of private owner-
ship, the role of regulatory commissions
as’ estahlished in the United States for

100

*3



—

protecting the public interest was not dis-
cussed, but one of the points developed at
the Conference was that special forms of
public ownership could be used. A form de-
scribed was a government-owned, inde-
pendent agency runas a nen-profit business
operation. But there could be a2 mixture of
types, some .private, some public, each
chosen to best fit a particular situation,
The form of the agency will influence the
appraisal of whether it is a stable, low-risk
investment, and thus how readily, and at
what cost, investment funds can be obtained.

The questipn of how to coordinate ac-
tivities also was discussed. Projects
sponsoted by separate agencies might not
complement each other in making best use of
the available energy resources. Some device
or agency for coordination is needed to cover
all energy resource development, including
water resowces if hydraulic power is an
important factor.

Adequate geological and hydrological
surveys are time consuming. It is best to
start in the most promising areas, to initiate
the surveys at the first opportunity, and to
base initial projects on the data which is on
hand.

Data on energy use and resource require-
ments can be simplified by teducing vari-
ous quanticies such as the energy from coal,

dung, firewood, etc., to a common set of

units. Data on other countries collected by
such organizations as the World Power Con-
fertence may be of value for comparison. It
was proposed that a ““World Resources De-
velopment Institute’’ be established to under-
take, among other things, statistical research
on natural resources and foster exchange of
such information.

Energy requirements should be forecast
several years in advance as it takes this
long to construct major electric power instal-
lations, to develop processing and distribu-
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tion' facilities for coal and oil, etc. When
establishing new sources of supply, the
extrapolation based on past trends in demand
may not be valid, as development implies a
break in the pattern of energy utilizacion,
with substitution of energy soutces and
rapid increases in utilization. Extra capacity
can be installed to furnish a reserve if some
equipment breaks down or if the load grows
unexpectedly fast.

Assistance in planning is available from
consulting firms, from nacions offering tech-
nical assistance, and from interpational or-
ganizations, and this type of assistance
would also be the task of an “International
Electric Power Agency” 'that was proposed
by one of the speakers.

To increase productivity, it may be wise
to encourage use of energy by avoiding heavy
taxation of energy sales. A danger of sub-
sidizing the cost of energy is thac this may
prolong the life of high cost energy enter-
prises and reduce the availability of funds
for development. On the other hand, subsidy
applied to such things as mechanization of a
coal mine may improve performance and
achieve a reduction in real costs. The de-
vices used by govemments to create d plen-
tiful supply of energy and make it available
at low cost to the consumer may cause other
curtailments: balance must be achieved. in
relation to the overail needs of the economy.
The desire to conserve exhaustible energy
reserves may lead to favoring hydroelectric
or nuclear projects before they are econom-
ically justified.

In sum, development will be retarded if
economic criteria are not consistently and
extensively applied. ’

Presentations

Mr. Gustaaf van Rhyn, the Session Secre-
tary, stated that the interdependence of activ-
ities in the energy field will require an in-
tegral policy which would coordinate the



different sectors such as coal, oil, and elec-
tric power. Some type of centralized organi-
zation, although it could be made up of sepa-
rate boards, would be required. An energy
plan should be constructed in light of all re-
quirements of the economy of the country—
taking into consideration the requirements for
industrialization, for equipment which Would
utilize electric power, etc.

In view of the long petiod required for
the construction of electric power plants and
the development of coal mines and oil fields,

long range planning is quite important in the

energy field. Energy requirements in less
developed areas cannot be found by simply
extrapolating from past expérience.

The test of a successful policy lies in
supplying energy at as low a cost as possi-
ble. Subsidies may be dangerous, but in
rural electrification this may be justified by
social and economic benefits.

Mr. Walton Seymour discussed examples
of the type of organization which could be
set up for resource development. He referred
to commissions, authorities, and corporations
which had been established by legislation
both in the Commonwealth of Puerto Rico and
in continental United States, in El Salvador,
Greece and Iran to furnish electric power,
develop water resources and, in the case of
Greece, to produce lignite. These agencies
own and operate the facilities, serve custom-
ers, and receive appropriations from their
governments, but are set up as independent
entities to be run as non-profit business op-
erations and not as branches of regular gov-
emment agencies. These agencies also
raise funds in capital markets and have been
able to show that they are stable and repre-
sent a good, low-risk investment. In each
case, the system has been successful in
attracting competent personnel, in raising the
required capital, in encouraging effective use
and in making the resources available.

Dr. Peter Lazar (Hungary) emphasized
that energy development policy should be
treated as a part of general economic policy.
Productivity of labor is raised by use of
power.

Reduce the measurement of the vari-
ous forms of energy such as heat, mechan-
ical énergy, and chemical energy, to one
common unit of measurement such as
the calorie or the kwh. It is then
easy to calculate the national efficiency in
particular uses of energy. For example, one
square meter of textile requires “X” kwh in
one country and “Y” kwh in another. Time
is scarce. Don’t wait for an inventory before
going ahead with energy development. The
danger of delay is greater than the danger of
not making the best choice, It is also im-
possible to plan energy production without
developing distribution and utilization.

Dr. Joseph L. Fisher said that one
should not look at “policy” as a complete
set of principles that cover all contingencies
and integrate all action, but rather it is a
statement of objectives (appropriate at a par-
ticular time in a particular country), plus a
changing set of programs to meet these ob-
jectives, Therefore, he said that a country
could be rewarded if it retains an open mind
regarding types of fuel, whether the sources
be from domestic reserves or by importation,
and sees that it takes full advantage of sub-
stitutions. In answer to the question “Should
the policy allow free choice of fuels by con-
sumers?” Fisher answered that a primary
objective might be for a country to widen
choices available for meeting its energy re-
quirements. In response to the query "What
type of organization for outlining and imple-
menting an energy policy?”, Fisher suggested
that a country should experiment in its or-
ganization—public, private or mixed, either
on a national or regional scale—to find a
suitable and effective form. He initiated his
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comment on "methods of forecast of energy
needs” by listing several techniques which
have been used, and then urged that each
country make deliberate experiments in order
to choose and improve its forecasting meth-
ods.

Dr. Albert Parker (U.X.) was apprecia-
tive of the Secretary-General's well-balanced
general reports. In regard to the proposal by
Fisher and Revelle (A/369) that a *World
Resources Development Insticute” undertake
among other things, statistical research on
natural resources and fosrer exchange of
such information, Parker pointed to work al-
ready carried on by the World Power Con-
ference. He referred to a series of publica-
tions, and in particilar, the World Power
Conference Survey of Energy Resources,
1962, which includes tables on areas and
population and on resources of solid, liquid
and gaseous fuels, of water power, and
oxides of uranium and thorium as nuclear
fuels. Bhabba (India) has claimed that on
the basis of World Power Conference statis-
tics, the estimated reserves of economically
recoverable fossil fuel would be exhausted in
about 75 years. Parker does not accept this
and claims that these resetves will last more
than 75 years, but agrees that nuclear power,
first fission then later fusion, will play an
important role. Reactors are only 1% effi-
cient, which leaves much room for improve-
ment. Noting the increase in the world’s pop-
ulation, Parker claims a food shortage may
develop, but not an energy shortage.

A national energy policy requires trust-
worthy information on indigenous energy re-
sources, ‘so that if these are not adequate,
import could be considered. The survey of
resources should include the possible mar-
kets for engrgy. The survey can be-conducted
through a contracting firm, and also second-
ary and scientific technical education could

be promoted in order to have occupants in an
area conduct the survey.

The national policy should be toward
financial gain and not just being "modern.”

Mr. Northcutt Ely urged a policy in which
a country would not impose high taxes on the
consumption of fue] or electric power. En-
ergy, he said, should be made available
abundantly and cheaply. The investment in
equipment for the energy-producing Industry
is one which is paid back slowly over a long
peciod of time., The large amounts of re-
quired capital cannot be obtained in the form
of non-reimbursable foreign aid, but rather
this money must be borrowed from private
investors or foreign govemments. Interest
must be paid. A step which can be takén to
obtain a low interest rate is to achieve a
good reputation for respecting foreign in-
vestments, neither repudiating debts nor
expropriating foreign funds.

Mr. Adolfo Dorfman (ECLA) agreed with
Fisher that mere extrapolation did not have
validity as the basis for forecast of energy
requirements in the less developed areas.
He pointed out that coal, petroleum, and
electric power may each have a different
function, which should be considered in re-
lation to their price. The pattem of fuel con-
sumprion is subject to change, for instance,
in the relative use of gasoline and oil. No
coherent price policy exists in Latin America.
Subsidies, both hidden and open, favor one
fuel over another, in order, for reasons of
social welfare, to keep industry of low pro-
ductivity in business. In most Latin Ameri-
can countries both oil and electric power
industries are part of the public sector.

Dr. Igo; V. Komar (USSR) said that the
contributed papers, particulazly in the con-
crete aspects they discuss, should be very
useful, particularly the Mexican paper A/329
and the Romanian paper A/2035, both of which
deal with the appraisal of existing resources
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and foreseeable requirements. On the other
hand, “lower price” or “general availability”
ate too abstract for a policy concept; they do
not form a rational basis as both factors work
in the same direction, and vary from country
to country,
Although
energy policy and does not deal with general

this session is devoted to

over-all economic questions, energy policy
could play a subordinate role; it must fit into
the economic policy of the country as a
whole, and a rational policy should be of
general benefic to the country.

The U.S.S.R. has developed its oil de-
posits, and a huge pipeline is almost finished
which extends from the Urals to the Volga.
This will be the biggest in the world, bigger
than -the “Big Inch” and other pipelines.
With this development, and because of so-
cialist cooperation, the absence of oil in a
socialist state will not hold back its devel-
opment.

Ely’s statement that a socialist state is
transformed into a capitalist one by assisting
less developed areas is just a play on
words.l  Parker's view that there will not
be a general world shortage of energy re-
sources, but possibly there would be a short-
age of food, is a surprising statement. He
should leave this subject to the agricultural
experts—they say that the potential for food
is sufficient.

Mr. A. F. Peters (UK) commented that
the question of whether or not to develop
indigenous resources must be decided in
terms of comparative costs. Import duty and

IMr. Ely’s statement was “*This is true
whether the money is borrowed from a foreign
private investor, or a foreign govemment,
because the foreign government that lends
money, expecting to get it back, operates as
a capitalist with respect to that transaction,
even if it is a Socialist government.”

revenue taxes on fuel are not good policy,
as the demand for fuel is not inelastic. A
tax can make export products noncompeti-
tive — such is the case for some British ex-
ports because of United Kingdom taxes.
Also, a profits tax can impede the inflow of
capital. Komar_ is right that “low price'”
and *‘general availability’® are not true
altematives — there is the question of gener-
ating sufficient revenue to obtain the re-
quired foreign exchange.

Forecasting energy requirements is not
easy. For instance, six to seven years ago
a general fuel shortage in Europe was pre-
dicted, but this did not materialize.

Dr. M. A. el-Koshairy (UAR) said that
in 1953 the U.A.R. Electricity ‘Commission
was established to appraise power needs
and organize, under a 5-year plan, the
coordination of plant construction. Standard
voltage levels were chosen, plan contipually
revised, and consultants called in. Research
and development equipment being purchased
include a network analyzer, digital computer,
Personnel from other

the use of these

and a soil analyzer.
countries
facilities.

The generation capacity. in Egypt, in-
cluding plant installed by industrial compa-
nies for their own use, amounts to 340 mw
(megawatts) in 1952, 1000 mw in 1962 and
1500 mw in 1966 for thermal capacity;
negligible in 1952, 345 mw in 1962 and
2400 mw in 1970 for hydro capacity; and 150
mw in 1967 for nuclear. A high-voltage
transmission network with voltage levels up
to 500 kv will interconnect each of the load

may share

and generation centers.

An “Electric Power Agency’’ should be
established in Geneva to offer technical
advice and help countries set up their own
organization.

Prof. Remus Radulet (Romania)} noted
that sizable expenditures are required for

104



exploration of resources, but in Romania this
had led to the discovery of new oil fields.
It requires decades in order to obtain reliable
hydro data, but such a survey is worthwhile
and will give a good return.

Regarding the methods described by the
Economic Commission for Europe in A/119
for the evaluation of foreseeable energy re-
quirements, functional relations cannot be
made for developing countries because of
lack of appropriate data.
direct method of extrapolating growth rate
gives good results for those countries beyond
the first stage, provided there is no radical
economic or social changes of structure.
Long-term power balance sheets can be com-
pared and the most favorable one selected

However, the

through use of “‘linear programming” of
electronic computers. -

Mr. J. M. Rayner (Australia) pointed out
that Australia is an example of a country
without indigenous production of oil or
natural gas, but with resources of both
brown and black coal
ported in increasing amounts each year, and
in 1960/61, this amounted to 10% of the total
value of all Australian imports. As part of

Petroleum is im-

the oil policy, large scale oil refining was
established in 1954, with the refinery output
proportioned according to the consumption of
the various petroleum products. When the
refinery was able to meet the demand,
imports of fuel oil were prohibited in order
to conserve foreign exchange. This restric-
tion was lifred in 1960.

To protect the coal industry, a subsidy
was given for new equipment for coal mines
and some subsidy was also given for coal
trapnsport. With mechanization the real cost
of coal was reduced and production has in-
creased. Now the customer can choose the
fuel he prefers.

Although_direct control of allocation of
-imported fuel is a method of protecting the
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coal industry which does not alter the cost
of fuel, the control of consumer operations
kas the disadvantage that it may retard
technological development. A tax policy,
unless it is severe, is not effective in
changing the relative consumption of coal
and oil.

Academician G. V. Bogomolov (Byelo-
russian SSR) said that a.new source of energy
can be utilized. This is ground water which
is hot and under pressure, and which is found
in zones of recent geological age. The tem-
peratures range from 50°C to 100°C. The
pressures are such that in Tunisia the water
rises 100 mecers above the earth, The water
is located in **faults’ from one to four kilo-
meters below the surface. Both fresh water
and electric energy can be produced. The
zones are found in U.S.S.R., the Sahara—
Morocco, Algeria, Tunisia, Libya, Egypt—
Italy, Australia, and New Zealand. The
exploitation will not be expensive.

Me. R. W. Willeee (New Zealand} re-
sponded to the question raised in the Report
of the Conference Secretary-General, ‘‘How
can exploration for fossil fuels be speeded
up?,”’ by stating that, although aerial surveys
and photogeology are helpful, detailed ground
exploration and drilling are required. The
knowledge gained may be put to more than
one use. Coal studies in New Zealand have
helped in the search for oil, and in this work
young students of geology have been trained.

The thermal gradient of faults referred
to by Bogomolov is found in areas of young
volcanic activity — including Japan and El
Salvador. In New Zealand, the faults are
at a depth of 3,000 feet.

De. Humberto Penaloza (Venezuela)
reviewed petroleum production in Venezuela,
investments being made for economic develop-
ment from oil receipts, and made the point
that certain intemational policies of other
countries could be of harm to a developing
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nation. He gave as an example the policy
by which the U.S. in 1959 protected the U.S.
domestic oil industry, the action of the
German Federal Republic in the protection
of its coal mining industry, and the activity
of the UJ.8.5.R. on the world oil market. He
looks forward to.the. time when an increased
standard of living throughout the world will
raise the demand for petroleum.

Mr. J. Barmnea (U.N.) said that the
obstacle to development may not be the lack
of technology, but rather the lack of coordi-
nation within a government—one agency going
forward with a construction program or a
policy in direct conflict with that of another
agency. For example, a thermal station at
a coal mine and a hydroelectric planr both
constructed, when one would meet che re-
quirements. Barnea further questioned the
development of hydroelectric power in areas
where natural gas was available, or the
establishment of industries in which maxi-
mum use was not made of the equipment
installed.
avoided — such as resource surveys when
known deposits will do. Necessary informa-
tion, however, includes knowledge of one’s

Unnecessaty steps should be

energy processing and energy transport
facilities already available.

The United Nations activities in the
energy field include organization of a series
of conferences: On New Sources of Energy,
Rome, August, 1961; seminars to be held in
1963 in Latin America, the Far East, and
Africa, and in 1964, an inter-regional seminar
The U.N. furnishes assistance for
traiping and exploration. Through the
““Special Fund,” energy surveys are con-
ducted, but these funds are not used for
investments,

Mr. L. Lebacq (Belgium} pointed out
that in energy policy, it is not only impor-
tant to develop low cost energy sources, but
also cheap energy transport. In Ruanda-

on oil.

Urundi, an experiment was conducted in
1958-59 in the use of protected wood poles
for electric power rural distribution lines,
operating at 15.kv.

Mr. W. Keith Buck (Canada) said that
Canada has been successful in developing
its. oil industry by means of its subsidy,
Depletion allow-
ances were generous, there were tax incen-
tives for pipeline construction, and a 3-year
tax exemption was allowed. Canada de-
pended completely on imported o0il 12 to 13
years ago, but now the country is 80% self-
sufficient.

Mr. Korgut Ozal (Turkey) agreed that a
single organization for energy development
might be of advantage, but asked the ques-
tion, in view of Turkey’'s dependence on
hydro power, whether there should be a
single organization for both power and water.

Mr. Celso Papadopulos (Argentina), the
Chairman, gave a summary at the close of
the session. He said that some believe
there should be national energy agencies,

tax, and tariff policies.

Some approve of subsidies
and feel taxes should not be imposed, others
do not agree. Evaluation of existing re-
sources is necessary, but some actions, such
as prospecting for mines, may take too long
to be depended upon.

But it is possible to establish an energy
policy, provided it is not rigid and can fit
the changing situation. The goal is not to
produce energy, but to build a country.

others do not.

Specialized Session

Electric Power

Qfficers
Chairman — Mr. P. Ailleret (France)
Rapporteur — Dr. M. A. el-Kosheiri (JAR)
Secretary — Mr. M. K. Gopaliengar (UN)
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U.S. Participants
Mr. Walton Seymour
Dr. Jerome K. Delson

Summary

Electric energy has proved less expen-
sive when it is produced on a large scale and
when it is delivered to customers, grouped
near the supply centers, who sustain their
demand for power a good portion of the day.
These conditions are found in urban, indus-
trial economies. On the other hand, high
costs can be expected in an area, particu-
larly a tural one, which is not well developed
economically.  This describes a vicious
circle—high costs slow down the growth in
utilization, while low level of demand keeps
the cost high.

For small-scale or *‘first stage’’ power
supplies, there is some urgency on the
engineering side to achieve, through tech-
nical innovation and careful system design,
lower costs for construction and operating
expenses.

Concurrent efforts are necessary, as the
supply of power is made available, to meet
social and economic problems which may
inhibit the full and productive use of the
power.

Pertinent innovations in equipment,
particularly in generator design, can be
reported. Equipment which has proved its
usefulness and is now in a mature stage of
development should be “‘standardized.” In
this type of equipment, further modification
is unlikely to bring substantial gain. Through
the acceptance of restricted choice, a limit
placed on the variety of equipment sizes and
designs reduces the cost of manufacture,
simplifies training of personnel, and cuts the
necessary stock of replacement parts.
Properly written standards can permit di-

veristy of manufacture and encourage
competition.l

Rural electrification may be supplied by
generators serving individual villages, and
this becomes practical where a load can be
developed for a capacity of at least 25 or
50 kw. Even ar this stage, a standard fre-
quency and voltage would help prepare for
the eventual intercornection into a network.
In this regard, American mapufacturers were
urged to adopt the European standards of 50
cps (cycles per second) and 380/220v. for
equipment they shipped abroad.

For the hundreds of thousands of villages
in India with a population less than 3500,
the electrical load that could be initially
developed may be below the level for eco-
nomic operation of individual 25 or 50 kw
generators. (The exception in some cases
would be the application of small hydraulic-
or wind-powered generators). Barring the
possibility of relocating the people into
towns to concentrate the electrical load, an
alternative is to distribute power from each
generator site to a cluster of villages via
low-cost lines.

Large motors, over 5 to 10 horsepower,
generally require a three-phase supply. If
only small motors are used, which is often
the case for rural loads, a single-phase
supply is sufficient.” In this case, the
neutral conductor may be of reduced cross-
section if the earth used is part of the return
circuit. Completely omitting thie neutral in
a single-phase circuit entails the expense

1A speaker proposed that a small but
highly competent team of experts, financed
through the U.N. techrical assistance budget,
conduct systematic study of the standardiza-
tion of the electric plant and equipment
specially suitéd to sparsely-populated, low-
consumption countries. T
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of a fully reliable earth connection at each
load point, but in a less developed area the
small number of load points represented by
a group of villages may favor this type of
construction.

Above certain load densities, a three-
phase system is less costly than a single-
phase system. An economical approach may
be to design part of the lines three-phase
and part single-phase, with provision made
for converting the single-phase section to
three-phase as the load level increases.
Small loads would be served with a single-
phase connection, even if they are located
along three-phase line sections.

Once the load on a rural network de-
velops, or sizable domestic and industrial
loads are reached in urban centers, stations
can be employed which are larger than the
usual limit (between 5,000 and 10,000 kw)
for diesel stations. The innovations in
genermtion previously referred to include the
gas turbire and free-piston generator which
are finding application in the intermediate
range of 6,000 kw to 25,000 kw stations.
Steam turbines are most economic for large
stations, except for locations with favorable
sites for hydroelectric power.

Selected Presentations

Mr. M. K. Gopaliengar, the Secretary,
noted that the papers contributed to this
session dealt primarily with electrical
generating plants. A U.S. research team
pointed out that 10 kw to 15 kw generators
utilizing local fuels such as agricultural

wastes, wind, or solar power, were too
small, and that the mirimum size for con-
sideration should be 50 kw with additional
capacity for growth and standby. This
would be suitable for a town of 2,000 — 3,000
population. Yet, in India 67% of the villages
have less than 500 people and there the
50 kw unit would not be effectively urilized.

In meeting the requirements for elec-
trical generators of various sizes, diesel
generating units may be economically em-
ploved in stations up to about 5,000 kw,
while the large themmal stations use steam
power. There is an intermediate range when
gas turbines, or the free-piston gas generator
may be most practical. For small hydro-
electric plants, machines with simplified
construction and operation are available.
Standardized construction should be adopted
for small scale generators to reduce their
cost, simplify maintepance procedures and
reduce the requirements for spare parts.

Wind power can be of significance in
some cases, patticularly where it is possi-
ble to make use of an intermittent supply.

Rural electrification is -not a paying
proposition, therefore economy measures are
important, such as the use of single-phase
distribution lines (if the load is not made
up of large motors), simplified and standard-
ized construction of networks and use of
volunteer labor and of local materials in
line construction.

Mr. E. V. Golding (United Kingdom)
noted that most of the papers submitted
discuss large generating plants, but before
such stations are economical the utilization
of electric power must be developed. In
rural areas, one starts on a modest scale,
but even there a balance must be struck
between distributing power to several load
areas from a single plant, and the alternative
of installing a small plant at each of the
load centers. Cost reductions must be
sought, perhaps through use of single-phase
transmission with a ground return, and use of
local materials and labor. A Brazilian paper
argues against single-phase construction,
but such construction can reduce the cost
by 30% to 40%. It permits the very long,
single-conductor spans which are used in
Australia. 1t also may be possible to relax
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the regulations for overhead lines. As the
load grows, it is possible to change over to
three-phase construction.

To reduce the unit cost, load levels
must be built up. To justify the expense
of electrification, the power must be used in
ways which will increase the consumers’
income. Although it is good to fumish
electric light, one can do without it if there
is not enough money to purchase food.
Elecuification may be subsidized at first,

‘but eventually it must stand on its own feet.

There is a limit of 20 to 30 kilometers
to which it is economically feasible, with
relatively light load, to extend distribution
lines. There will remain in some areas the
question of serving the small, isolated loads.
If the consumers can be moved closer to-
gether, as is being done in Russia and
Japan, electric power can be furnished more
But to meet the small, iso-
lated loads, diesel units or in some cases
wind power should be used. As for size of
plant, the presentation in the U.S. paper
(A/356) was excellent, but their specific
recommendation of a minimum size of 50 kw
for diesel plants would not apply to the
small villages of 500 people. Here a 25 kw
unit with a 12-1/2 kw standby would be more
suitable.

Wind power has often been dismissed
because of technique of charging batteries

economically.

during periods of high wind so that power
is available when the wind subsides in-
volves extra expense. But storage is not
always essential and, if such is the case,
wind power, using standardized equipment,
could furnish the most feasible power supply.

Training schemes are often too ambitious.
Based on experience in Nigeria and Uganda,
elementary *‘ad hoc’® training is sufficient.
Training for a certificate is not needed.
Just train to run the machine. Pictures,
instead of written instructions, could be

used to show how to maintain diesel
equipment.

{Distributed at the Conference were
copies of the booklet *“*Power Supplies,”
written by Mr. Golding and published by the
Overseas Development Institute, London.
It contains a more detailed review of the
considerations in establishing a power
supply.)

Mts. N. S. Kurbatove (Ukraine) said chat
the rate of electric development in the USSR
has determined its rate of development in
terms of its per capita Gross National
Product.
alive, particularly in agriculture. It is
important to the nations of the world. They
can be classified:

Electricity brings whole areas

% World
% World  Electric
Population Power
Industrially
developed 30% 84%
Developing (Asia,
S. Ametrica, Africa) 20% 1%
Other (intermediate)
" countries 50% 15%

Two billion people do not enjoy
the fruits of electricity. It is a problem to
be solved by all of mankind. The highly
developed nations must not stand in the
sidelines, but must give direct help with
machines and technical assistance. The ex-
ample of development in USSR shows that
one can be optimistic. Russia in 1913 had
less than 1,000 mw installed capacity, ranked
15th in the world and 7th in Europe. Lenin
saw that elecerification was paramount.
Today Russia is second in the world in elec-
tric capacity and is building the world’s
largest hydro stations.
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In developing a power supply, local
conditions determine the preferred source:
organic fuel complemented by nuclear, solar,
and wind power. Time is important to de-
veloping countries, and under present con-
ditions, the sources will mainly be the
classic ones. It is not necessary to debate
the size of stations. Build large and small,
but don’t be afraid of large stations. In
USSR, stations were built in the desert and
in the forest, and industries and cities grew
up about them. The unit costs are lower on
large units, even though large stations are
built individually and not mass produced.

Rural electrification starts with units
from 10 kw up to 1,000 kw. In 1955, in USSR,
30% of local stations were less than 50 kw.
The country covers a large territory and, in
1960, small stations (25 or 50 kw) were still
10% of the total. Small stations are not
sufficient for growing needs. Small thermal
stations are expensive. Small hydro stations
require fewer operating personnel, but do not
assure constant supply. If a network is
built, advantage can be taken of diversity.
For example, two 250 kw units were able to
serve 20% more load when their two networks
were interconnected. This lowers the cost
and permits increased use: If the network
functions well, its expenditure will be paid
back many times. As for large scale net-
works, the power systems in USSR are being
integrated with those of Czechoslovakia and
Romania.

There were no trained workers to start
with. The numbers are large now, but still
insufficient. Evening and correspondence
courses allow individuals to be trained for
highly skilled tasks without a loss in produc-
tion due to time off from their work. Leave-
time is given for examinations, special sub-
sidies are given, modern audio-visual methods
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are used, and books and publications authored
by outstanding authorities are supplied.

Mt. Stjepan Han (Yugoslavia) emphasized
that electrification and economic growth go
hand-in-hand. This is also a vicious circle,
in which high cost at first prevents develop-
ment. Reduction of electric power costs can
have an important effect on the entire econ-
omy. The profitability of electric power need
not always be judged in terms of its own
costs and revenues, Use of power is closely
tied to economic utilization of natural re-
sources. Projects should be initiated, even
with appraisals based on limited data;
additional study can be carried on con-
currently.

Noting that papers A/162 (USSR), A/201
(Mexico), and A /333 (Yugoslavia) each speak
of standardization, he recommended that a
committee should be formed to promote
standardization.

Mr. Harmry Wermner Bjetkebo (Norway)
said that in his country the fertilizer and
aluminum industries have developed their
own supply, but the state has helped in the
financing. Distribution and sale is not done
by the srate, but rather by counties. The
state furnished financial assistance particu-
larly in bringing power to areas which are
not heavily populated. Today, 99.4% of
the population has a regular supply. The
larger municipalities, counties, and the
state have financed the large units which
feed the transmission networks.

Norway, with the use of its hydro-
electric resources, tops the list in per capita
use of electricity. Initially, the supply was
from thermal plants and was used in the
cities for illumination and industry. Afcer
a transmission system was started, hydro-
electric power was developed. Many ex-
cellent sites were available.
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Date Capacity No. of Plants

1901 37 mw 614

World War I 560 (50%
Themmal)

World War I 2.100 2000 (of which 1460

wete less than

100 kw)
1962 7.400 1950 (of which 1260
(all hydro) were less than

100 kw)

The number of small plants has de-
creased, due to their retirement or relatively
high running expense. Oaly 1/3 of hydro
resources have been developed. The public
supply is owned jointly by municipalities
and the state.

In Norway, the pattem of growth followed
a natural development, starting with small
plants, installing the plants of larger size
as the interconnections grew. To facilitate
interconnections, it is necessary to standard-
ize voltage and frequency used in the indi-
vidual areas. The International Electro-
technical Commission works toward such
standardization. In regard to plant construc-
tion, it will be difficult to standardize hydro-
electric plants, as the plants must be indi-
vidually designed to fit each site. In regard
to rural trapsmission lines, three-phase
construction was found most economical,
one-phase being used only in special cases.
A study on this will be released shortly by
the Norwegian Research Institute.

To train personnel, after primary school-
ing, give specialized training with emphasis
on practical demonstration courses. Follow
and take interest in the progress of each
individual.

Mr. F. Auroy (France) discussed the
advantages of ‘“bulb type’ hydraulic tur-
bines: compact construction, reduced weight,
adaptability for sites with a head as low as
1.5 meters, and automatic operation (con-
trolled by the level of the river). The sets
come inia range of sizes and are under con-
tinuing development. One of the newer types
uses permanent magnet excitation. Some
sizes are already at the point of standardiza-
tion. The sets can operate efficiently either
as a turbine-driven generator or a motor-
driven pump. A special application is in
harnessing tidal power,

Mr. Roland David (France) discussed
improvements made in construction of gener-
ators used in central power stations. He
mentioned the use of synthetic resins for
insulation, hydrogen for cooling, simplified
rotor construction, etc.

Mr. P. Chambadal (France)} said. that the
best choice for prime mover in thermal power
stations of up to 6 or 7 mw (megawatts) is
the diesel engine; over 40 or 50 mw, the
steam turbine. In the intermediate range,
gas turbines or free-piston engines are
better.

The free-piston stations are made up of
*‘gasifier’”” units of 750 kw or twin units of
1700 kw. The units are connected in parallel
and supply gas under pressure to drive a
turbo-generator. Power station equipment is
available for stations ranging from 1500 kw
up to 25,000 kw, Because the stations are
made up of several independent *‘gasifiers,”’
the turbine can operate at variable loads
without substantial changes in efficiency
and operation can continue while a gasifier
is out of service for maintenance. The
station can utilize gas and liquid fuels
including very heavy fuels and crude oil.

Mr. Garlet (France) said there are now
72 “‘free-piston’’ power stations with a
total capacity of 250,000 kw installed or
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under construction. In addition, there are
about an equal number of free-piston installa-
tions employed for other uses—propelling
ships and locomotives and driving pipe-line
pumps.

A 26 mw free piston power station is
under construction in a suburb of Paris. It
will operate under remote control and will
use Bunker C fuel at a thermal efficiency

of 36%.

Mr. Korkut Ozal (Turkey) urged that
separate electrification plans - one for
rural areas and another for the rest of the
country should not be made. Take advan-
tage of interconnected systems. Small diesel
plants are difficult to operate and are so
costly that consumers can afford to use this
electricity only for lighting. In Turkey, for
small diesels (25 kw) it was difficulc to find

De-
Since

operators and to obtain spare parts.
livery of fuel requires 3 or 4 days.

small hydroelectrical stations up to 75 kw
are quite expensive, -often over $1,000 per
kw, it is better to develop regional stations.
In Turkey, 2 5 mw station can produce power
at a cost (in United States currency) of one
mill per kwh. With such a power supply, it
is possible to develop textile units, irriga-
tion, etc., and obtain, over a period of time a
substantial electrical load. On-the-job
training is recommended, extra operators
placed on each job can learn as they work.

(The Session Chairman commented that
there have been improvements in reliability
of diesel engines and, because of their use
in trucks, more people are familiar with
their operation.)

Dr. Mohammed Saleh Quraishy (Pakistan)
agreed with U.S. paper (A/356) that instead
of an individual supply for each village, a
program of village electrification can be most
practically accomplished by establishing
power supplies for clusters of villages. This

would be the case in Pakistan. The power
requirements are developing in agriculture —
mostly for itrigation — and in rural indus-
tries, but the load is not such as to think
in terms of *‘super-grids.”

In East Pakistan electrification of
villages is proceeding at a slow rate. In
West Pakistan 800 villages were electrified
by 1960 and 586 additional villages in the
following two years, but the rate of progress
is limited by lack of funds.

He remarked that Pakistan is one of 19
countries at this Conference which have
suggested that a new agency be formed to
supply capital and give technical assistance.

Mr. Adolfo Dotfman (Economic. Com-
mission for Latin America) stressed the need
for more orderly development of both energy
policies and the solution to technical prob-
lems in Latin America. For example, there
is a great disparity in prices of fuel in Latin
America. Capital costs are very important
and careful consideration must be given to
Two-thirds of
electrical capacity is either directly or in-
directly government:owned. Hydroelectric
production accounts for 35% of the total.
The growth rate is 12% — 15% per year. At
this rate, capacity doubled in 5 to 6 years,
rather than the traditional rate for electric
development of doubling in 10 years. In
Mexico, the rate of growth might well ex-
ceed 15% per year. Revenues for reinvest-
ment can fill a very important need, as it is
hard to get loans at reasonable interest

the effect of interest rates.

rates. Part of the equipment is manufactured
locally, particularly in Brazil, Mexico and
Argentina. Prices of imported equipment are

quite high.
Mr. J. Apertet (France) said that for
rural  transmission networks, one-phase

construction is cheaper for light loads, but
it may be difficult to convert to three-phase
construction as the load develops. Rural
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electrification can be based on diesel gener-
ators supplying load centers of 50 to 200 kw
each. Power should be supplied at the same
voltage and frequency at each load center,
so that eventually these centers can be
readily interconnected and served from a
large station. One organization could be set
up to operate all the diesel generators, and
maintenance could be handled by sending a
team from one area to another,

Mr. Walton Seymour remarked that case
histories in five locations show the specific
steps which can be taken to organize a
modern electric power supply, to operate i
on a business-like basis, and rto attrac
competent personnel.

Dr. Jerome K. Delson pointed out that
the system found most economical for rural
electrification in the United States was to
have a combined system, part three-phase
and part one-phase. Small customers are
served one-phase even if they are located
along three-phase line sections. Single-
-phase line consists of a phase conductor and
a teduced size, multi-grounded neutral con-
ductor. Maintepance of good earth connec-
tions has not been unduly expensive.

Mr. Francis Tommy-Martin (France) said
that highly trained personnel are not required
if the electrical system is made up of simplj-
fied and standardized equipment. Installa-
tion of such equipment requires only tech-
nicians, not engineers. Techniques have
been developed in France for training person-
nel in less developed areas.

Mr. Allier (France) remarked that giving
illiterate and unskilled manpower technical
training also stimulates general interest in
education and prepares people for jobs of
responsibility.  Electricity de France has
cooperated on such programs in Morocco,
Cameroon and northeast Brazil.

Dr. Luc P. Gillon (Congo, Leopoldville)
emphasized development of uniform service

in regard to frequency and voltage. Eventu-
ally the electric power system in African
nations may be linked to those in Western
Europe. A frequency of 50 cps (cycles per
second) and voltage of 380/220\(. should be
applied chroughout Africa. Equipment fur-
nished to Africa from American suppliers
should conform to this.

Specialized Session

Non-Conventional Sources of Energy and
Nuclear Power

. "“afessor Antonio Carrelli
M A aly)
Rapportéiir — Dr. K. M. Koch (Austria)
Secretary —Dr. F. A. Miles (Inter-
national Atomic Enérgy
Agency

U.S. Participants
None

Summary

Both the non-conventional sources of
energy and nuclear power offer a series of
contrasts in their application.

The less developed areas of the world
are also the areas which have the least per
capita resources of conventional energy. At
the bottom of the scale is the South Asia and
Far East Regions, and this is given as a
principal reason for nuclear power in that
area. Yet the economics of placing a reactor
in Karachi is challenged due to the proximity
of the low price oil from the Persian Gulf.
Furthermore, to utilize nuclear power, large
electrical grids must be available. Yet in
the less developed countries, there are only
five or six places where this state of de-
velopment has been reached.
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The less developed country delegations
were well represented with nuclear power
people.  For instance, the United Arab
Republic had three delegates who had been
or were now connected with its Atomic Energy
Commission and two others, both professors,
with -experience in nuclear powef technology.

At the session, representatives of
Tunisia, U.A.R., India, Pakistan, Brazil,
and the Economic Commission for Latin
America spoke of definite commitments to or
potential benefits from a nuclear power pro-
gram.

Exploitation of geothermal energy re-
quires expensive exploration and drilling, so
that a plant must be at lcast 1000 kw to be
economic. The location of geothermal sources
may be in remote areas where the power can-
not be utilized. Yet, geothermal power can
be the cheapest: no more expensive than the
hydroelectric power utilized in Norway.
Aside from the geothermal energy obtained
from steam-producing wells, it was reported
that at wells in the Sahara and in Algeria,
pressurized water was found which could
drive turbo-generators and, in addition, be
used for refrigeration.

Wind power is an intermittent source
and storage of any large amounts of the
powet which is generated is too expensive.
Various means, including reversible *‘fuel
cells,”” have been investigated without
showing promise. But it was suggested that
devices could be developed or certain
applications could be found for putting
electric power to productive use in the
random intervals during which wind was
available,

Since the review at the Rome Conference
on New Sources of Energy held in 1961,
there have been developments in application
of solar energy, but none was reported here
which changes the conclusion that the
practical applications remain in the direct

&

application of heat, such as in heating
water, and not in the production of elec-
tricity for public use.

It was recommended that local research
or development groups be established to
survey energy resources available in rural

**non-

areas and to test suitability of
conventional’’ power supply under practical
operating conditions.

Formation was suggested of a well
equipped UN research center for promoting
exploitation of geothermal energy.

The delegation from the Congo (Leopold-
ville) called for assistance from specialists
in using radioactive isotopes for agriculture
and medicine.

Main Presentations
Dr. T. A. Miles (International Atomic
Energy Authority)}, Secretary of the session,

opened the discussion by stating that the
application of non-conventional sources of
energy and nuclear power may be classified
by two types of demand: (1) Small amounts
of energy required in isolated areas — appli-
cable to wind power and solar energy, and (2)
demand for large blocks of power — appli-
cable to geothermal, tidal and nuclea:
sources.

The most important conclusions of the
Rome Conference on New Sources of Energy,
August 1961, were that wind power and solar
enetgy offer favorable prospects only in
certain applications such as water heating
and water pumping, but not for production of
inexpensive electricity.

Tidal power is in the process of being
harnessed in France, and there are favorable
sites for such projects along the coasts of
Korea and Mexico.

Geothermal energy is not necessarily
limited to volcanic areas, but due to the
high cost of exploration and drilling, the
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minimum economic geothermal plant must
have a capability of about 1000 kw.

With nuclear power, the key question is
deciding at what stage it should be intro-
duced. Large electrical grids must be
available to distribute the power. The energy
resources of the less developed areas are
generally not abundant. In certain areas,
the cost of nuclear and conventional power
are equal.

Mr. E. W. Golding (United Kingdom),
the first Discussion Leader, remarked that
this discussion of non-conventional and
nuclear power in the same session not only
throws together consideration of large and
small plants, but also includes plants which
can only be located in very limited areas and
plants which are not so limited. For ex-
ample, tidal power requires a large expensive
installation. There are favorable tides along
the northern part of West Australia, but there
is no electrical network or population in this
area, The same problem of limited location
applies to geothermal energy. This raises
the question of utilizing the power from
these sources. As another example, these
large scale geothermal plants would not be
the complete answer to problems in rural
development because a transmission and dis-
teibution system would still be required.

Energy from small plants (wind or solar)
is not necessarily expensive, provided one
is prepared to use energy oa a random basis
when it is available, or to make provisions
to do with only a small amount of firm power
assured by energy storage.

Mr. Golding challenged the statement in
the report of the Secretary-General to the
effect that *‘wind power plants of a size
exceeding 50 kw are not generally justifi-
able.”” He claimed that if power can be fed
into a network, a large windmill would not
be expensive.

Dr. H..J. Bhabba (India), the next
Discussion Leader, said, regarding the eco-
nomics of power, there is “‘no power so
expensive as no power at all.”” Nuclear
power must be developed because there will
be no altemative resource. The less de-
veloped areas of the world are also those
with the least per capita resources of con-
ventional energy. The energy resources are
equivalent to under 400 tons of -coal per
capita for the less developed areas, 1,400
tons for Europe, over 8,000 tons for North
America, and 25,000 tons for the U.S.5.R.
The area worst endowed with conventional
energy resources in the South Asia and Far
East region, and, with its population of 925
million, this region will be the earliest one
to require nuclear energy.

In India there are limitacions on avail-
able hydraulic resources because of the
seasonal nature of the rainfall and the high
cost of storage reservoirs. As for coal, the
cost of mining and the transport across the
country brings the price: of clectricity from
this source up to about the price of nuclear
power. It is not necessarily the case that
nuclear power would be more economic in a
developed area than in a less developed
area, The present cost of $200/kw for a
nuclear power station in India is not much
different than the cost of a conventional
station.

Academician G. V. Bogomolov (Byelo-
russia), the next Discussion Leader, noted
that geothermal energy will soon be used for
hearing in many cities in the U.S.S.R., and
this application could be of interest in less
developed areas. Another soutce of energy
is from water which is under high pressure
found underground in Algeria and the Sahara.
From wells 1,000 meters in deprh, the water
rises 100 meters above ground with a flow of
200 cubic meters per second. Turbines
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could be set up on such wells, and power, as
well as water for irrigation, could be obtained.

Mr. Daniel Shimshoni- (Israel), the next
Discussion Leader, commented that in areas
where a grid for transmission of electric
power has not been installed, there is possi-
bility of obtaining the power from wind and
solar energy. Also, by combining production
of water and power in a desalineation project,
the energy which is employed is used more
efficiently.

Solar energy research in Israel started
with the study of materials having ‘‘selec-
tive'” surfaces in order to find types with a
**collectivity’’ greater than their ‘‘emis-
sivity.,”” The difference is only a few per-
cent, and dust can collect on the surface
and cancel its effectiveness, but these ma-
terials formed the basis for a solar water-
heater, practical for household use. This
development showed the need for basic
research.

Improvement and cost reduction have
continued on the solar-powered electric
generating plant which incorporates a turbine
operating on organic vapor and which was
reported on at the Rome Conference. Costs
are now 25% higher than a comparable diesel
generator using a typical price for fuel.
Work has also continued on the *‘solar
poad,’’ also reported on at the Rome Confer-
ence.

- As for nuclear power, the investments
are large and changes are occurring rapidly,
so that it might be wise to wait until the
technology is further developed before em-
barking on an ambitious program.

Dr. G. Facca (Italy) said that geothermal
energy can furnish the cheapest power known,
comparable to the hydroelectric power in
Norway. The energy is practically inex-
haustible. The current theory is that geo-
thermal energy is tapped from hot coavection
currents which are canfined in somewhat the

same manner that oil is held in an oil trap.
The wells at the top of the formation yield
hot, pressurized water. Areas which are
likely sources of geothermal energy include
some in Africa, Turk;ay, the Dead Sea area,
Australia, Antarctica, and -the whole Pacific
coast,

The Rome Conference was instrumental
in promoting interest in geothermal energy.

Mr. J. Apertet (France) said that al-
though improvements and cost reductions
have been made, the view is still pessimistic
for considering as a general source of elec-
tric power for public service either fuel
cells or wind power.

However, tidal power is expected to be

‘practical. Such a project is under construc-

tion in France, on the River Rance, At
this site, there will be installed 24 ‘‘bulb-
type’’ axial-flow hydraulic turbines of 10 mw
each. This type of turbine had to be spe-
cially developed. It is closely related in
construction and operating characteristics
to the Kaplan-type unit. The bulb unit is
of simpler design which permits higher
rotational machine speeds and requires less

powerhouse structure. Unlike the Kaplan

anit, the bulb turbine is also efficient when

operating as a pump,

Mr. Mustapha Chine (Tunisia) stated
that Tunisia has power costs of 2 — 3 times
those in developed areas.
should thus be more competitive there than
in some developed areas. Tunisia needs to
prepare itself right now, including contacts
with others, for nuclear power development.
They are conducting a feasibility study of a
50 MW plant for the South which would yield
hoth power and water. Other less developed

Nuclear power

countries should also prepare themselves for
nuclear power investigations

Di. Abbas A. Zaazou (U.A.R.) said that
the U.A.R. intends to participate fully in the
technology of the nuclear age. In 1956,
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U.A.R. decided to secure necessary training
before moving ahead. They established rela-
tions abroad, are securing aid from others and

‘are establishing a nuclear research and

training center. Having recruited a number
of scientists and engineers and having under-
taken projects of a semi-productive nature,
they are now convinced of the necessity of
embarking on a nuclear power production
program. Cost of power should not be the
only criterion. Perhaps justification can be
found for some extra costs.

Mr. A. L. Shaw (United Kingdom) re-
marked that the U.K.’s best coal is produced
at about 36 pence per million Btu and de-
livered to London at about 50 pence per
million Bru. It is this competitive cost level
against which nuclear power is confronted.

Mr. Adolfe Dorfman (Economic Com-
mission for Latin America) said that nuclear
energy has a significant role to play in Latin
‘America, but each situation should be con-
sidered individually. Latin America has a
wealth of good water power resources, but
the best of these will be pretty well de-
veloped in 10 — 20 years. Hydro develop-
ment has the advantage of multipurpose use.
There are also nawral gas fields with great
potential.  More published information is
needed in resources.

Generally, there are two categories of
nuclear power opportunities; firse, the great
urban centers which will soon each require
3 — 5 million KW and second, the isolated
areas with no other ¢nergy service.

Dr. I. H. Usmani (Pakistan) noted the
paradox that the developed countries have
all the nuclear.power technology and also
large fuel resources. Therefore, they have
no urgent need to develop nuclear power
aside from production of Plutonium for mili-
tary purposes. They tell the less developed
countries to wait until they develop eco-
nomic nuclear power. The less developed

countries can’t wait because they need cheap
and abundant powernow. The less developed
countries should determine their power needs,
see what part can be met from conventional
sources, and provide the balance from nuclear
sources. In Pakistan, they believe nuclear
power from a MW plant will cost 7 to 9.5
mills per KW against 20 to 22 mills from a
conventional plant. Each country should
make its own decision as to when to begin
to develop nuclear power.

Mr. Garlet (France) commented that at
the 1955 Conference, people were optimistic
about nuclear power. Afterwards there was
pessimism. Now he believes nuclear power
will be competitive in about 10 years. This
will only be with large plants, 500 MW or
larger. Cost goes up fast as size decreases.
The advantage of an indigenous nuclear
plant is illusory: it does not change a
country’s economic prospects. Fissionable
materials are different from conventional
energy sources on this point.

Nuclear power is not yet competitive
in France.

Dr. Luc P. Gillon (Leopoldville, Congo)
said there is a lot of good hydro power in
Western Africa, but isotopes are important
in medicine and agriculture. They have had
a reactor for 4 ygars with encouraging re-
sults. They need help from developed areas.
Help is needed in developing research
centers. Professionals and technicians
are needed.

Mr. Femando B. Franco (Brazil) said
Brazil presents a clear example of the need
for nuclear power. Energy is a very pressing
need, particularly with the rapid growth in
population. He was struck by the conclu-
sions of the recent Sao Paulo conference in
energy problems:

1. Nuclear plants can be economical
where large base plants .are possible and
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other fuels are high in cost. These condi-
tions exist in the industrial regions of
Brazil. They figure that from 1975 on,
nuclear power will take all growth, and
fossil fuel generation will become obsolete.

2. Rapid industrialization will require
fossil fuels for chemical raw materials.

There are three large hydro plants of
1 — 3 million kw capacity underway now.
Growth by 1980 will exhaust hydro-possi-
bilities. Brazil has a plan for nuclear power
development with the first plant scheduled
for completion in 1965-66 and othersto
follow,

Mr. J. Barnea (United Nations) noted
that the UN Special Fund has agreed in
principle to finance exploration for geo-
thermal energy.

A report to the Economic and Social
Council of the United Nations is being pre-
pared for next year on progress since the
1961 Rome Conference on New Sources of
Energy (solar energy, wind power, geothermal
energy).

The less developed countries must make
careful decisions as to source, timing and
magnitude of needed power resources. Nu-
clear power presents real difficulties to less
developed countries:

1. Nuclear power must be used for base
load and only a small percentage of load is
of this nature in less developed countries.

2. Only 5 or 6 transmission grids exist
in less developed countries.

3. The economics of an isolated nu-
clear power plant are difficult to justify.
For example, it seems difficult to justify
setting up a nuclear plant in Karachi on the
Persian Gulf where very low priced oil is
available. The United Nations is not opposed
to nuclear power, he noted, and is now study-
ing a proposal for the Philippines where it
may actually be economical. There appear
to be very few such cases.
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Mr. Tae Sang Won (Korea) commented
thac development of tidal power in Inchon
Bay in South Korea could create 1.3 million
kw of capacity for $400 million.

Mr. F. Bacon (United Kingdom),
who had presented a paper of fuel cells,
said that since the time his paper had
been written, the technology has ad-
vanced significantly. This was due es-
pecially to U.S. work on Gemini and
Apollo Space vehicles. The objective
must be to bring fuel cell costs down
to diesel generator costs, and this may
be done in 5 — 10 years. They must use
condensed hydrogen and air instead
to purte hydrogen and oxygen. Revers-
ible fuel cells sYore energy as 2 battery,
but a large container would be required
for the hydrogen, and the mzin problem
is cheap storage of this gas.

Mr. Vadot (France) said that wind
energy may be economical where the
price per ton of fuel is 300 NF or more,
and where the price of electricity is
0.2 NF or more. Applications are gen-
erating electricity, pumping water, and
making heat directly.

Dr. Niccolo Gennai (Italy) recom-
mended thar the United Nations study the
possibility of having a well-equipped
center to collect results of geothermal
developments like Larderello. Possi-
bilities of geothermal power are good, but
research is expensive. Large invest-
ments are required. At Larderello, there
are 400 mw installed and the annual
generation is 2.5 billion kwh.

Mr. F. Tonani {Iraly) noted that geo-
thermal energy is so cheap, it should come
first as a priority for development. All
exploration costs should not be charged to
geothermal energy, since very many valuable
minerals may also be present.
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Informal Meeting

Geothermal Energy

The meeting, which was called at the
request of Professor A. Carrelli, Chairman
of the session on Non-conventional Sources
of Energy, was chaired by Mr. R. W. Willett
(New Zealand).

The subject of geothermal energy re-
ceived a rather thorough discussion at the
conference held August 21 to 31, 1961, in
Rome on the subject of New Sources of
Energy. A total of 77 papers on geothermal
energy were presented ac that time. These
are very ably summarized in a document
published February 9, 1962, by the U.N.
Economic and Social Counsel as document
number E /3577.

The main points raised in this session
were: (1) how the United Nations Special
Fund could apply a limited amount of money
in promoting the development of geothermal
resources; (2) what has been accomplished
since the Rome conference; and (3) the
present status of theoretical work in geo-
thermal development.

The contributions were primarily from
two speakers from Italy, from several speakers
from the British Commonwealth including
Australia, Canada and the United Kingdom,
a Russian speaker, a Japanese speaker and
one from Austria. Several questions were
raised by a speaker from Korea, but there
was no active participation by delegates
from less developed areas,

One proposal was made during the
meeting: an iptemational organization,
such as the International Union of Geodesy
and Geophysics, should look into the prob-
lem of mapping temperature variations within
the earth’s crust in order to locate sites for
possible geothermal development. The
proposal was put forward by Professor H.

Kupper of Vienna, Austria. The chairman of
the session agreed that such an investigation
of the global geothermal gradient would be an
excellent proposal for the next meeting of
that organization. (In paper A/360,
Dr. Gennai (Italy) proposed that an inter-
national technical organization be created to
study the possibilities of geothermal ex-
ploitation in the various parts of the world.)

An example of intemational coopera-
tion in this field was given by Dr. Kupper:
joint scientific studies are carried on be-
tween Hungary and Austria, despite their
political differences.

Mt. Barnea (U.N.) noted the interest of
the United Nations in promoting the use of
geothermal energy. He pointed to the Rome
conference and also to the willingness of
the United Nations Special Fund to commit
part of its resources in this area. Certain
facts impressed Mr. Barnea. For example,
steam of a lower quality is utilized in New
Zealand (wet steam), while in Italy only
the higher quality dry steam is utilized. He
also pointed to the possibility of combining
production of electricity with the use of
processed steam for demineralization of
water. Such a scheme has been worked out
for Venezuela by an American company
(Westinghouse). Mr. Barnea reported that an
investigation was underway in one African
country (Kenya) in which thesquestion of
using condensed steam as a water supply
is being investigated as well as a survey of
a market for sale of the electric power within
a reasonable transmission distance. He
raised the question of the steps to be taken
to survey the possibilities for geothermal
exploitation. (These steps are outlined in
the paper A/320 by G. Facca of Italy. The
paper is entitled Geothermal Energy
Exploration.)

Dr. 8. Kurosawa (Japan) reviewed
Japanese experience in geothermal work.
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Japan is rich in hot springs, and has made
some attempts to use geothermal energy,
but without too much success. Before
World War II, 30 KW of electrical power was

installed at one spring, but this power
generation did not continue because of

corrosion problems. The largest post-war
attempt was made by the Geological Survey
Institute, also an installation of 30 KW
which operated for six months before a
corrosion failure occurred. A 1,500 KW
installation is now being considered, but
geothermal energy in Japan will remain a
rather small portion of the total electrical
output, being located primarily in those
areas remote from the more heavily indus-
trialized areas of the country.

Dr. L. B. Lewis, (Canada) stated that
the thermal energy utilized. in geothermal
exploitation is due to radioactive energy in
the earth’s crust, and he said there are
references to back up this point. (It seemed,
however, that there was-no agreement on this
point among those in the room.) Dr. Lewis
pointed out that in those areas in which the
heat comes out of the earth’s crust, such as
in hot springs, the access was easiest. But
they are also likely to be an area of limited
supply of steam and of steam with high con-
tamination. He felt that the excitement over
geothermal energy was comparable to that in
the development of nuclear power a few years
ago. But he pointed out that people have
now become more accustomed to the idea that
there is an abundance of energy sources, and
are apt to take a more philosophical look at
the question now. Practical economic con-
siderations are overriding.

Dr. Gennai (Italy) then spoke on the
work he had been doing on the theoretical
questions involved, such as the origin of
the fluids and the methods which could be
used to evaluate a deposit. He pointed out
that some fajilures in locating geothermal
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sources in drilling wells could have been
avoided by more thorough exploration prior
to drilling. The necessary conditions for
success which he listed were the avail-
ability of a geothermal fluid, namely ground
water, and a thermflux strong epnough and at
a high enough temperature. He emphasized
that the reservoir must assure high water
circulation. There is a close relationship
between the quantity of water circulated and
the steam extracted. He felt that the steam
must be super-heated, and he pointed out that
the degree of super-heating is practically the
same at Larderello in Italy, Wairakei in New
Zealand and the Geysers in the United States.
He claimed that the enthalpy of the steam
can be calculated from his theory, and that
this theory furnishes an argument in favor of
one of the explanations for the origin of this
steam. The permeability of the stratum
affects the size of the field, the formarion of
the steam, the separation of the steam from
the water, and the life of the wells.

He claimed that thermal prospecting is
comparable to geochemical prospecting when
searching for mineral resources. He referred
a question of the availability of the neces-
sary ground water to the field of hydro-
geology. He claimed thact a horizontal
thetrmal gradient was a necessary condition,
and said that he could furnish examples to
prove this. He also said that a physical
theory as well as a geological theory was
necessary.. To fumish this he drew a phase
diagram, of pressure vs. temperature for water
showing the line which separates the liquid
from the vapor base, i.e., water from steam.
He said that the ideal condition is that with
an increase in depth and hence an increase
in pressure there is a corresponding increase
in temperature such that the temperature at
each point is actually the critical tempera-
ture. He stated that if the temperature is
too low, the volume of flow of fluid would
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be too low. There would be an outburst of
watet, but no steam, and the well would
eventually be clogged because of salts. On
the other hand, if the temperature was too
high, the lack of equilibrium would make it
physically impossible to have steam.

A Belgian then spoke on the sitation
in Northern Katanga and described the 225
KW station in operation there. He pointed
out shat the work had been carried out

successfully without any initial exploration..

The supply was water of 91° centigrade
from a spring flowing at 40 litres per second.
There was no water supply available for con-
densing the steam, so the discharge of the
turbine was at air témperature of approxi-
mately 30° centigrade. The thermodynamic
cycle from 91° centigrade to 30° centigrade
was therefore not too efficient, but the
installation was quite successful, and the
energy was used for pumping the condensed
water so that it could be utilized elsewhere.
The total installation cost approximately
$400,000, and it was constructed by a
British firm. The cost, for this small unit,
therefore came to approximately $2,000 per
KWw.

Mt. Facca (Italy) then referred to the
work of Professor Tonani which was to the
effect that the age of the water emitted was

. about 50 years. This conclusion had been

based on the amount of dissolved oxygen as
well as on the isotope structure.

A speaker from the USSR challenged
this point. He said that the age might be
several thousand years and said that this
theory could be used to calculate the toral
amount of the resources, which appear to be
very large. He stressed the importance of
making maps of these resources in order to
evaluate the potential for each region and
the importance of examining the quality of
the strata of the earth, which in many cases
would determine the success of the exploi-
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tation. He referred to a report published in
the USSR on this subject. There is a problem
of corrosion of the installation and the use
of the energy must also be studied: whether
it was to be for electric power, or heating,
etc. In drillings which have been made to 2
depth of 3,000 meters, fields of 100 meters
in thickness have been uncovered. He said
that the subject is a worthy one, and called
for international cooperation of scientists.
This would be of value to the less developed
areas, There is a need for theoretical
research. He was sure that our ideas on
this subject would change and he said that
an investigation at very great depth could
uncover reservoirs in which water was
collected.

Mr. Barmnea returned to the question of
how to locate geothermal areas without
actually drilling a deep well.

A Mr. Shaw from the U.K. raised the
question, in regards to Kenya, whether it
was necessary to find super heated steam,
or wehther one could be satisfied with
boiling water.

The Chairman explained that it was
sufficient to have boiling warer, as this was
the simation in New Zealand. In New
Zealand they separate the steam from the
water by a flashing over process, and dis-
charge rather immense quantities of hot
water into a river, without using the heat of
the-hot water at all.

Mr. Facca discussed this question also,
and he gave the example of a well hole
drilled 500 meters through a clay surface to
reach a permeable layer at which water at a
temperature of 73° centigrade and a pressure
of 50 kilograms per square centimeter was
obtained. He said that when the drilling
mud was cut out that a pressure of one or
two atmospheres resulted and that evapora-
tion occutred around the bottom of the well.
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The amount of evaporation could be calcu-
lated by a formula. He said that if the
diameter of the well was too small, the
evaporation would take place in the well
itself and contamination would occur. He
said normally there would be a high speed
flow -of steam, 500 meters pér second, which
is near the speed of sound. Also there is a
turbulance in the movement which adds to the
thermal energy available. Although a well
of large diameter was required for exploita-
tion, a well of small diameter would be
sufficient for exploration in order to take
measurements of temperature.

The question was asked whether a geo-
thermal plant for electrical production was
being planned in Iceland. The answer given
was that a plant of 12,000 kilowatts is being
put up this year. This plant was also re-
ported on at the Rome conference.

Mr. Willett gave a review of the motiva-
tion behind geothermal exploitation in New
Zealand. He pointed out that New Zealand
consisted of a north island and a south
island, and that the geothermal resources
were in the north island whereas the main
hydroelectric resources were at the other
island. Due to poor rock formations, it was
difficult to develop hydropower in the north
island. Also the coal which is mined in the
north island is rather costly. In three or
four years time the north and south islands
will be linked by an electric cable, but until
that time the most economic ‘supply of elec-
tric power for the nerth island was through
geothermal exploitation.

Mr. Willett pointed out that steam on the
north island was quite manifest, and many
large geysers were present. People were
sent from New Zealand to Italy to compare
the conditions and they found they were not
quite the same. Therefore a straight-forward
geological survey using gravity measure-
ments, etc., was started, but this seemed to

add to the confusion. A hole was drilled and
it was found to be on a fault and it was also
found to have good steam conditions. A
photographic survey was then taken to deter-
mine the location of other faults of this
nature. It was thought that the best chances
for liberation of steam would occur at thesé
faults. In the Wairakei area this has seemed
to be the case, but-this has not been the
case in other areas in New Zealand. The
geophysicists have not been able to help
us locate good sites for drilling wells.
Geochemists are also working on the prob-
lem, but so far without results. The main
basis for locating drill holes is based on
geological evidence. (In Iraly at Larderello
the situation does not seem to be influenced
by young faults.) Also, the acquifer is
quite young, and the rate of recharge must
be watched. Drilling to 3,000 or 4,000 meters
is possible, but so far they have only gone
to 2,000 meters. Some holes have gone out
of control due to a breakthrough in the casing
of the hole. Boiling mud resulted. They
realize the danger that the whole Wairakei
area could become a boiling mud flat. The
drilling of the holes is a farily tricky job
but so far there have been no fatalities.
The present aim is a base load of 250,000
KW. When an electric cable is put in, the
development of the north island geothermal
resources will be slowed down.

Mr. Facca summarized by saying that
the cost of geothermal exploration was not
higher than the cost of a hydro-electric dam
or of drilling for oil. He felt that it was
worthwhile to spend considerable sums in de-
veloping this resource. The cost is now
lower than it was five years ago. Also, it is
possible to train, in a few months time, a
young geologist to do this type of
exploration.

Mr. Willett observed that the first
place to start is at an obvious surface
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manifestation of hot water or steam, and that
any drilling beyond 1,000 meters is costly.

&ecialized Session

Upgrading of Commercial Fuels, Efficient
Use of Fuels, and Recent Developments
in Petroleum Technology Including
Small Installations

Officers.
Chairman - Dr. D. A. T. A. Townend
(United Kingdom)

Rapporteur — Dr.
(Venezuela)

— Mr. Z. Falecki (Economic

Commission for Europe)

Humberto Penaloza

Secretary

U.S. Participants
Mr. R. Bittner
Mr. Harry Perry

Summary

The speakers from Brazil, China (Tai-
wan), Indonesia, Trinidad and Tobago, United
Arab Republic, and Venezuela, all of whom
represented countries which are generally
less developed, except in their petroleum
technology, spoke of their accomplishments,
not their problems.

Among the less developed countries,
the conflict of interest between the exporters
of refined petroleum products and those who
wish to buy crude oil and do the refining in
their own countries was apparent. Descrip-

tions were given techniques to build low-

cost refineries, designed to meer 2 local
marker, but the oil companies were accused
of promoting these refineries against the
interest of those less developed countries
interested in exporting refined products. The
arguments advanced in favor of establishing
small

refineries included conservation of

foreign exchange, national ptestige, training
of skilled labor, and establishment of service
industries such as small maintenance shops.
Descriptions were also given on how a re-
finery could be the basis for developing a
petro-chemical industry.

Facilities for local research on pe-
troleum were desciibed, and a suggestion
was made urging the establishment of an
international agency to study matters such
as the problem of sulphur in oil production.
Another speaker opposed this idea, saying

.that such an agency was not necessary, but

that local research facilities should not
specialize on one type of fuel, bur should
cover coal, gas, and oil.

The other subjects on the agenda~
efficient use of fyels and upgrading of
comme:cial fuels—also generated suggestions
for research. It was claimed that even in
developed areas, where much attention had
already been given to the efficient use of
fuel, still much
improvement.

It was pointed out that because coal is

there was room for

a non-homogeneous material with a range of
problems in mining, upgrading and utilizing,
in each country the particular combination of
problems should be given research attention.
It was claimed that a local laboratory could
spark the effective utilization of indigenous
coal resources.

Selected Presentations

Mr. Z. Falecki (Economic Cemmission
for Europe) the Session Secretary, called
particular attention to report A/215 from
Mexico, where a petrochemical induscry has
been developed by setting up catalytic
cracking plants, ethylene plants and aromatic
plants, and a variety of basic chemicals are
being produced. He also referred to the
reports which discussed economical small
refineries located in consuming areas: one
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paper dealt with refineries handling 20,000
barrels of crude oil a day; another described
refineries designed to process 2,500 to
5,000 barrels per day.

He pointed out that the Coal Committee
of the Economic Commission for Europe had

done. much. work--on- -efficient -use- of fuels - -

and mentioned Several of their publications.

Professor R. Radulet (Romania), the
first discussion leader, provided statistics
ot the output of the .coal and petroleum
industries in Romania, referred to the metal-
lurgical coke which is produced. and gave
a specific example of the application of
back-pressure steam ‘turbines used to
produce electric power and furnish process
steam for the petrochemical industry. He
noted that to promote efficient use of fuel,
central distribution of hot water for domestic
heating is used in Romania.

Mr. Francisco M. de Mello Franco
(Brazil), the next discussion leader, said
that Brazil has reached self-sufficiency in
oil refining. There are two large refineries
with a 110;000 and 90,000 barrel per-day
capacity and seven smaller refineries ranging
from 30,000 down to 3,000 barrels per day.
Attention' is being given to avoiding an over
supply and to development of a petrochemical
industry. a

He was followed by Dr. A. Mustafa
(UAR) who reviewed the development of the
petroleum industry in Egypt. Of the 11 oil
fields, 7 were discovered in the last decade.
A publication, “Petroleum in U.A.R."” with
a description of their petroleum policy, was
displayed in Technical
Library. Their research program includes
study of local crude oils and of hiydrocracking
of the whole crude as an alternative to the

the Conference

coking process. ~There other projects, such
as study of various 'catalysts. A petroleum
research ceater to study local problems will
soon be, established. But there are some

problems,. such as the study of sulphur in
petroleum, which should be studied by .an
international organization. Such an organ-
ization should be set up.

Mr. R. E. Bittner (USA) then pointed

expensive on a unit-cost basis than larger
ones. It is possible for refineries as small
as. 2500 — 5000 barrels per day to be in-
stalled which have unit-costs comparable to
refineries an order of magnitude larger, if
the small refineries are not designed as
miniature versions of large ones.

The desired product quality must be
carefully studied to establish minimum re-
quirements. [Existing patterns set by pre-
vious imports from highly industrialized
areas should not be accepted. Minor quality
reductions should be made, and the deficien-

cies in quality made up by importing high

quality blend stocks, if this will result in
decreased cost.

To match product distribution to product
requirements; if imported crude is used, it
can be shipped at the source with selected
components of desirable boiling range, or
finished or semi-finished blend stocks can
be imported to supplement short ‘supply.
Also, if the cost is justified, the method of
processing can be selected according to how
well it matches product requirements.

Cost reductions can be achieved by
eliminating unessential items, such as paved
roads and elaborate office buildings, and by
simplifying customs control to cut crude and
product storage requirements. A suitable
construction site .can cut the cost of grading
and filling land and cut the requirements for
piles. Local mechanical codes should-comply
with the intemational codes. The use of
air fin coolers, hydrogenation - treating
process, floating roof and tanks substantially
reduces ‘the need for elaborate pollution
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abatement facilities, Urnecessary features
should not be included.

New design principles which can be
applied include complete integration of the
process into a single unit, which .increasés
heat efficiency, elimination of spares be-
cause of high reliability of mechanical
equipment and elimination of blending tanks
by blending finished products in the lines
leading from the process unit.

To establish a petrochemical industry,

1t is possible to extract or distill chemicals

naturally occurring in the product stream of
the refinery—solvents for point manufacture;
aromatics, particularly benzene, for pesti-
cide manufacture; and asphalt. The manu-
facture of paints and pesticides can be done
with rather small, inexpensive equipment.
Importing bulk raw materials and camying
out the final step locally helps establish in-
dustry at minimum cost, and after outlets are
established and marketing is in hand the full
installation can be made.

Mr. Harry Perry (USA) initiaced the dis-
cussion on coal. He said that prior to the
introduction of highly mechanized mining
methods, the slate and rock were separated
from the coal by hand as the coal was mined,
but as mining became more highly mechanized
an increased amount of rock and find ma-
terials were included and washing and
cleaning of the coal became necessary.
Under these conditions, the coal is sepa-
rated into a highly cleaned product and a
“‘middling product,”” with high ash content,
which is suitable for power generation.
Special coal preparation methods can be
used to reduce the sulphur content, if the
coal is to be made into coke for use in a
blast furnace, or to alter the buming charac-
teristics if the coal is to be used for domes-
tic cooking.

There are methods of converting low-
rank coal to a product suitable for the produc-

tion of iron. Lignite can be dried and formed
into briquettes suitable for domestic use,
but the weatment for each type of lignite
depends on the moisture, particle size and
other factors. Briquettes from low-rank coal
can be used in low-shaft furnaces to produce
pig iron, and low-rank coal can also be used
in “‘direct reduction’ processes to produce
pig iron.

Low-rank coal can be dried so that it
can be burned successfully in cement
production, can be treated to produce a soil
stabilizer and fertilizer, and can be used to
produce special carbons such as activated
carbon.

There are research programs studying
the production of chemicals and synthetic
liquid and gaseous fuels from coal, but
large-scale plants, with the exception of
one in South Africa, have not been built
because petroleum products are less
expensive.

Coke production is a special problem,
and those countries contemplating the use of
coals for coke-making should become inti-
mately acquainted with the devices for
determining coke quality, optimum coal
blends and predicting the expansion proper-
ties of coal and blends,

Supplemental fuels consisting of oil,
natural gas or coal can be injected into a
blasc furnace along with the air and in this
way reduce the amount of coke required in
This is a new and

currently  under

producing pig iron,
important  technology
development.

If a country is about to develop its coal
resources it must commit itself to cthe esrab-
lishment of laboratory and research facilities,
adequately equipped and staffed with:person-
nel trained—at least initially—in the -coun-
tries with a history of coal research and use.

Mr. L. Clegg (UK) said chat fuel
efficiency has been actively promoted in
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the United Kingdom, but even so, further
improvement is expected. Industrial practice
will vary from country to country (e.g., use
of continuous or batch processes, the number
of hours per day that factories are operated,
the question of heating in some climates and
cooling in others) and this will influence
techniques for improving fuel efficiency.

In 1954 a National Industrial Fuel
Efficiency Service was set up as a non-ptofit
organization, independent of government
control, but initially financed by the national-
ized coal, gas and electricity industries.
The organization has trained over 6,000 boiler
operators and has published manuals for
their use. Assistance is being given to
other countries through training programs in
Britain.

The advantages of combined heat and
power generation may be marginal in many
industries, but such a combination, using
back-pressure turbines, is often of value
and should be based on the plant’s thermal
requirements, rather than on the electrical
capacity necessary to meet the factory’s
electrical requirements.

_ Mr. M. Zvegintsov (UK) remarked that
one organization for fuel policy is sufficient—
it is not necessary to have a separate organ-
ization for coal, petroleum and gas. The
local research organizations suggested by
Brazil and U.A.R. should not specialize on
coal, oil or gas, but should treat all fuels.
Local research and development is very
important, but another international agency
for the transfer of information, as suggested
by the U.A.R. is not needed.

Dr. S. H. Zaheer (India) commented that
India has large deposits of coal but rela-
tively small deposits of coking coal. The
United Kingdom has helped India start
production of coke from cecal and lignite.

The use of non-commercial fuel (e.g.,
wood, dung) amourts to the equivalent of

200 million tons of coal per annum. This is
depleting forests and causing erosion. In-
stead, more kerosene should be used.

The railways are the largest users of
coal, but they use it with an efficiency of
only 5 to 10%.

Mr. R. E. Ingall (UK) pointed to the
tremendous reservoir of experience in the
oil companies in construction of facilities
and refining. Extensive local training and
6, 8 and 12 month courses are offered in
Britain. He further stressed.that there is no
standard design for a refinery; design de-
pends upon a whole series of local facrors.

Mr. de Beaudéan (France) talked about
the problems of producing gas from the Lacq
fields, where a power sration, built near the
deposit, furnishes electricity for an alumi-
num plant. They also put petrochemical
plants at the site using the gas for both raw
material and fuel.

Mr. S. N. Yeh (China) said that in Taiwan
the plan is to use their newly-developed
natural gas for petrochemical purposes
rather than fuel. Excess gas will be re-
injected to help oil production.

Mr. Oliverio Phillips-Michelsen (Co-
lombia) said a fertilizer industry using
natural gas has been set up in Colombia.
Colombia also reinjects excess gas. He
wants to produce synthetic fibres, but he
doesn’r want to pay royalties and said that
the patent owners restrict output.

Mr. Humbertoe Penaloza (Venezuela)
noted that the problems of small refineries
in less developed countries are divided
into those who have raw materials and those
who do not. Refineries should be built for
the benefit of the country. Sometimes profit-
ability is a question, but every effort should
be made to concentrate production on those
products which are most expensive in foreign
exchange outlays. There had been a tend-
ency to-build large refineries for petroleum
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export, but now the less developed ¢tountries
are planning and building small refineries
for their own market. There are 13 in Africa
with an average capacity of 20,000 barrels
per day. These combinations are warping
the structure of fractiops available on the
international markets. Some promotion of
small refineries by the international oil
companies has not always been done in the
best national interest,

Prof. R. M. Soemantri (Indonesia)
stressed that the principal for a petrochemical
industry in the less developed areas is the
problem of scaling down to local market
demands. The choice of the type of petro-
chemical plant is critical. Possible products
include detergents, fertilizers and insecti-
cides.

Mr. Clement Thenon (France) stressed
that establishment of a petrochemical indus-
try requires analysis of market potential and
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social and political factors. The technical
possibilities are unlimited. Local tech-
aicians will be most aware of local

conditions.

Mr. F. Nadau des Islets (France) dis-
cussed the transport of natural gas by inter-
national pipeline and tankers. He advised
that a chemical by-produci—rather than the
gas itself—should be exported.

Mr. R. A. Thomas (Trididad and
Tobago) said that most of his questions were
answered during the session.  Although
Trinidad and Tabago is a less developed
country, it was ‘*developed’ in oil. However,
he pointed out that_their oil legislation was
outdated and asked advice on what type of
new legislation could be drawn up which
would obligate the private oil companies to
furnish interpretive data, cost data and to
release other information.



Section B: HUMAN RESOURCES

Summory

The effectiveness of the Conference can
best be judged months or years from now. I
it was successful, there would be a better
understanding of the goals and approaches to
the problems of developing human resources.
This improved understanding would lead to
modifications of existing programs and the
initiation of new ones by the less developed
countries.

First impressions lead one to believe
that the Conference was successful. While
many delegates had suggestions concerning
its improvement, none who discussed it with
the U.S. delegates participating in the
‘sessions on Human Resoutces thought it was
a failure. All were exposed to discussions
of problems in programs in a broad range
of human resource ateas. All heard leaders
in the field of economic development em-
phasize again and again the importance of
planned human programs and of the critical
need to integrate these programs with pro-
grams for the development of other re-
sources. Many heard and participated in
discussions of specific facets of the man-
power problems: Inevitably participation in
the Conference added to the knowledge of
some of the delegates, changed some atti-
tudes, stimulated desires for further knowl-
edge and created or reinforced personal
contacts with knowledgeable people

Many of the delegates raised the ques-
tion of follow-through indicating a desire for
continuing an exchange of ideas and experi-
ences. Some suggested a new international
agency for economic development; others a
regional approach. A number were critical
of existing intemational agencies citing
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inefficiency, petty bickering and bureauc-
racy as faults.

A number of delegates from both less
developed countries and other countries
thought the Conference had too many topics,
too many reports, too many persons in
attendance, was too formal and too structured,
leaving little chance for informal discussion.
As noted, however, none stated it was a
failure and most were interested in follow-up
to implement policies and programs
discussed.

Attendance and participation by less
developed countries’ delegates in meetings
on Human Resources were surprisingly good
considering the relatively small size of the
total group. Only one meeting (B.5, Occupa-
tional Safety) had exceedingly poor attend-
ance. It was on a Saturday - afternoon at
the same time as a special meeting devoted
to discussing ways of improving the
Conference.

The major areas requiring future atten-
tion are the need to institute overall pro-
grams for the development of human resources;
to integrate these programs closely with
other economic development programs; ‘to
analyze population trends in terms of trends
in gross national product to avoid a lowering
of the standard of living in situations where
the introduction of technology results in a
“population explosion;” to balance carefully
the introduction of technology with the need
to create jobs for numbers of unemployed
and underemployed people; to establish pro-
grams to improve food, health, shelter,
education and provide higher incomes for
masses of people.
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General Session

Officers

Chairman — Professor Henri
(France)

Secretary — Dr. D. H. Hobden (I.L.0.)

Laugier

U.S. Participant
Dr. Isadore Lubin,
The Twentieth Century Fund

The speeches all emphasized the
importance of human resources in economic
development.  There were no important
differences on the goals in human resource
development — a productive, well trained,
housed and fed, fully utilized labor force.
The greatr waste of humar resources was
discussed and the fact émphasized that in-
vestment in developing humdn beings is as
productive as investment in physical goods.

Mr. Ardant (France} made a proposal to
use agricultural good surpluses more widely
as non-inflationary incentive wages to en-
courage unemployed or underemployed rural
workers to undertake projects in soil con-
servation, reforestation, and land clearance.
Such schemes have been successfully tried
in Tunisia and Morocco, using U.S. agri-
cultural surpluses. They added appreciably
to capital investment in rural areas.

Mr. Lubin emphasized the importance
of investment in education and training as
an essential factor in economic development.
He pointed out that although education and
training is essential to raising productivity,
the mere increase of material goods which
enables people to increase their standards
of living is not an end in itself. The ulti-
mg}:e end that we should seek, he stated, is
the development of well-rounded individuals,
men and women, who can live in dignity
which permit them to
realize their individual spiritual and cultural

under conditions

aspirations. He stated thar the increase of
resources in a manner which does not fit
into the social afdd cultural pattems of a
people may prove to be a boomerang and
might even lead to eruption and violence
whichare the enemies of economit growth.
Attendance was large and there were

many — perhaps too many - enrolled speakers.

Joint Specialized Session
(Sections B and K)

Techniques of Manpower Assessment —
Forecasting the Requirements and Priorities
of Numbets and Types of Scientists and
Technologists

Officers

— Professor L.
{(Belgium)
Rapporteur — Dr. Lucien Piche, (Canada)
Secretary — Mrs. A. Beguin, (1.L.0.)

Chairman Massart,

U.S. Participants

Dt. F. Harbison, Princeton University
(Discussion Leader)

Dr. Howard Johnson, M.I.T.

Dr. Charles Kidd, H.E.VW.

D:. Joseph Fisher, Resources for the
Future

Dr. Harry Kelly,
Foundation

National. Science

There was general agreement that labor
market forecasts are essential to planning
and no marked disagreement concerning the
methods to be used. There was also agree-
ment that long-range forecasts, necessary
for estimating needs of professional people,
must be derived from the economic develop-
ment plan. Short-range forecasts generally
could be based on sample studies of em-
ployer demand and worker supply. The dis-
cussion centered on specific examples- of
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particular problems and solutions. Professor
Martins, (Portugal) described the Mediter-
ranean Regional Project; Mr. McDougal, one
in Southeast Asia; Mr. Tabb, (Israel} ap-
proaches to training programs in lsrael; Mr.
Solomon, UNESCO’s role; Mr. Taigar dis-
cussed problems in Roumania.

Mr. McDougal recommended a conference
of university heads from developed nations
to assist in improving the quality of educa-
tion in less developed countries. A Tunisian
delegate recommended a regional approach
to both the problems of assessment and
education. Professor Martins recommended
a general strengthening ‘of international
cooperation in this field vsing the Mediter-
ranean Regional Project as an example of
what can be done.

Less developed country attendance was
poor because of a special meeting, at the
same time, for representatives of less de-
veloped countries ‘to discuss steps to im-
prove the effectiveness of this Conference,

Specialized Session

New Systems of Vocational Training and
Apprenticeship

Officers
Chairman — Major General C. Lloyd
(United Kingdom)
Rapporteur — Professor T. Iecnescu
(Roumania)
Secretary — Mr. B. Fortin (I.L.0.)

U.S. Participants
Dr. Thomas E. Posey, A.L.D. Mission
in Turkey
Dr. J. Nabrit, President, Texas Southem
University )
Dr. F. Harbison, Princeton University
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The session was devoted to presenta-
tions of detailed descriptions of training
projects in several countries.

Mr. Murakami (Japan) gave a highly
detailed description of the methods of voca-
tional training adopted in Japan. He stressed
the importance of the apprenticeship system
that has been developed in private industry
and described the public institutions run by
the government for vocational training. He
emphasized the fact that the government ex-
erted pressure on industry to train workers in
accordance with govemment-set standards.
He illustrated his talk with pictures of vari-
ous institutions that have been established
for vocational training in Japan.

Professor Ardant (France) recommended
that in less developed countries, the de-
velopment of the labor force should be tied
up with credit advanced for developing
productive units. He recommended, in
effect, that part of the terms for advancing
credit for the establishment of industry
should include a requirement that the em-
ployer undertake to train the necessary labor
force.

It was recommended both by the repre-
sentative from Roumania and the representa-
tive from Israel that an arrangement should
be made for the U.N. to summarize the ex-
periences of the various countries taking
part in the Conference and that the U.N.
draw conclusions from the experiences of
the different countries in this field of training
so that other countries can profit by what
has been_done in various parts of the world.

Particular attention was paid to the
importance of training foremen and other
higher echelons in the labor field. Emphasis
was placed by the Roumanian delegate on
the importance of recruiting foremen from the
most efficient workers already in a plant.

Emphasis was also placed on the need
of flexibility in vocational trainiag. The
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representative of Turkey laid particular
stress on the importance of a broad, general
training which could be followed up by
further training within industry, once a
worker moved into a particular job.

The representatives of Israel were
very much concetrned with the importance of
quality in ctraining. They described the
manner in which they have trained newcomers
to Israel—people without any experience in
modern industry—through various discussion
techniques. They emphasized the impor-
tance of leadership which could organize
discussions which enabled these newcomers
to understand the reasons for the things that
they were doing and the importance of per-
forming their work in a given manner.

A description of the American education
system, particularly that of Southern Cal-
ifornia, was presented by Dr. Nabrit (U.S.A.).
He stressed the importance of providing a
means for individuals to move up in the
industrial scale and recommended that the
junior colleges, regular colleges and univet-
sities be urilized for the training of teachers
who are necessary for efficient vocational
education.

The Canadian representative mentioned
that Canada had. trained 5,000 people from
different parts of the world through its
fellowship system which covered virtually
all of the cost of such training.

Mr. Posey (U.S.A.) cited the imporrance
of training trade union leaders who could be
very helpful in developing the participation
of the work force in economic development.
He stressed the importance of cooperation
and understanding, and the willingness to
take part in change, if economic development
was to be successful. To this end, far-
sighted and well-trained trade union leaders
were an effective instrument in bringing
about a democratic procedure in amiving at
decisions at the place of work.

The U.A.R. representative felt chat
the developing countries could not use the
methods that had been developed in the in-
dustrialized nations because their plants
were too small to profit by the procedures
developed in large-scale industry. He was
skeptical of training in industry and insisted
that vocational education must be part of
the general educational system.

One of the representatives of Israel
warned against developing ‘‘status seekers.”
He pointed to the fact that people who were
given the advantages of education often
looked upon themselves as superior to others,
and suggested that a system of upgrading
the employee be developed which would make
it possible for the largest feasible number of
people to become part of the higher echelon
in industry. He felt strongly that provision
should be made to aid villages which are
short of skilled craftsmen by training con-
struction workers, machine shop workers,
and others to meet the requirements of these
villages by accelerated training.

The rtepresentative of Senegal ques-
tioned the value of what has been done in
the highly developed countries. He pointed
out that 90 percent of the people in his
country are engaged in agriculture, and that
emphasis should be placed on training for
crafts in agriculeeral villages. The repre-
sentative of Iraq repeated what he had said
in a previous session relative to the impor-
tance of free education for all children, and
agreed with the representative of the U.A.R.
that vocational training was the responsibility
of the State and not that of industry.

An interesting sidelight was the sugges-
tion of the representative from Turkey that
the many thousands of workers from Turkey,
Italy, Spain, and Greece who are now em-
ployed in Germany should be given special
courses while they are in Germany which will
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fit them into the needs of their own coun-
tries, He stated that the one thing that the
12,000 Turks who are now working in German
industry have developed is an appreciation
of the importance of efficiency in their
work.

Dr. Harbison (U.S.A.) made a statement
to the effect that employers are the largest
producers of skilled workers, and that the
developing countries should take advantage
of this fact. He stated that employers are
not only producers of goods and services,
but of skilled workers as well, and that the
various govemments should exploit this
particular facet of the productive capacity
of employers.

The USSR representative gave a history
of the changes that have taken place in
Russia’s vocational training and educational
systems. He pointed out that people being
trained are given free housing, free food,
free uniforms and from one-third to one-half
of the regular wage paid to trained workers
in the various categories where training is
being given. He ended by saying that the
USSR is always ready to share its experience
in the development of skilled workers with
the underdeveloped countries.

Specialized Session

Population. Trends

Officers
Chairman — Mr. K. T. de Graft-Johnson
{(Ghana)

Rapporteur — Dr. M. Magalhaes da

Silveira (Brazil)

—Mr. K. J. Penniment

(IL.L.O.).

Secretary

U.S. Participants
Dr. Hollis Peter, Foundation for Re-
t search-on Human Behavior

Dr. A. H. Leighton, Comell University
Dr. Isador Lubin, Twentieth Century

Fund

This session revealed a fundamental
difference in approach to the population
problem between the USSR and the East
European nations on the one hand and the
West European nations and U.S. on the other.
The former took the position that population
growth does not present a problem that can-
not be met by effective planning and pro-
gramming in the economic sphere. The latter
took the position that-in many countries even
well planned economic expansion could not

" hope to keep pace with uncontrolied popula-

tion growth, and that specific measures
would have to be taken to curb the latter
if the standard of living is not to fall.

Representatives of the West discussed
the “*population explosion’’ in a number of
developing nations where gross national
product was not growing rapidly enough,
this endangering an already low standard
of living.

"A number of less developed country
representatives actively participated in the
discussion. One of them pointed out that
in some areas of the world, population
density is very low in relation to the area’s
economic potential. In others, where popu-
lation density is high and the rate of eco-
nomic development slow, a rapid increase of
population obviously would endanger the
standard of living.

Specialized Session

The Application of Science and Technology
to Conditions of the Work Place

Officers
Chairman — Professor N. Tsamboulas

(Greece)
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Rapporteur — Professor Sven Andersen
(Denmark)
Secretary — Mr. E. Hellen (I.L.O.)

U.S. Participants
Dr. Isador Lubin, Twentieth Century
Fund (Discussion Leader)
Dr. Ewan Clague, Department of Labor
Dr. Thomas Posey, A.LD.

This was not a successful meeting from
the point of view of the less developed
countries. The U.N. had scheduled the
second special meeting to discuss the
effectiveness of this Conference at the same
time. Thus, this session started with only
five or six less developed country representa-
tives. By contrast there were many repre-
sentatives of France, Britain, Russia and
United States present.

Dr. Lubin emphasized that a program
for occupational health and safety is more
than a matter of procedures and equipment.
It must receive the unqualified support of
workers and management. Some of the same
points were covered by representatives from
France and Britain. The USSR delegate
placed great emphasis on worker’s councils
in promoting safety.

Dr. Noro (Finland) described institutes
for occupational health in Finland and
several other countries citing functions,
organization and staffing. He was obviously
an expert in the.occupational health field as
were Messrs. Gion and Besson of France
who spoke on plant and natjonal approaches
to the problem. Mr. Besson’s presentation
was particularly specific. Using slidés, he
presented suggestions on how to train workers
in safety measures when working with high
voltage; how to teach first aid; and how to
use color cards to designate areas of danger.

The Sectetary recommended regional
institutions to promote safety practices and
worker training.
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Specialized Session

Sound Management and Management
Development as a Facror in Technological

Progress
Officers
Chairman - Dr. Milos Macura (Yugo-
slavia)
Rapporteur — Dr.  Thomas E. Posey
(U.S.A)

Secretary — Mr. Dufty (I.L.O.)

U.S. Participants

Dr. Fred Harbison, Princeton University
{Discussion Leader)

Mr. E. K. Sal.ldbach, Vice President,
Koppers International, C. A.

Dr. Hollis Peter, Director, Foundation for
Research on Human Behdvior

Dr. Charles Kidd, H.E.W.

Dr. Isador Lubin, Twentieth Century
Fund

Dr. Eugene Staley, Stanford Research
Center

The session brought out little that was
new and, unfortunately, was dominated by
representatives of developed countries who
presented numerous prepared statements.

The speakers covered every phase of
sound management and management training.
Many speakers emphasized the critical need
of good management in economic develop-
ment. Dr. Sherif (U.A.R.} and Mr. Soloyanis
(Ghana) underlined that management of big
enterprises does not pose the same problems
as the management of small ones, the latter
being particularly important to developing
countries. The discussion included both
these facets of the problem.

Dr. Harbison (U.S.A.) made the point
that good managers are themselves. de-
velopers of men and cited examples, of 2
number of enterprises (some of them small



onés) in various countries that were managed
by persons developed in a particular, rela-
tively large, well-managed institution. In
additions, he stressed that good management
in govemment, education and research is
just as important as in industry. These
points were supported by representatives
from many developed and less developed
countries. '

It was emphasized that good manage-
ment in government not only improves utili-
zation of the labor force but affects all
economic development through management
decisions concerned with the use of funds,
resources, power, equipment, etc., as well
as creating an environment that will en-
courage the development of good manage-
ment throughout the economy. .

Messrs. Moreno (Spain), Pardal (Brazil)
Gomes-Cardoso (Portugal)-among others—
discussed off-the-job educational centers
for management training. Some of these
institutions were part of the education sys-
tem, some attached to particular industries,
others to a ministry such as Industry or
Labor. In general, these institutions gave
short, full-time practical courses for em-
ployed persons, most of whom are in mana-
gerial and technical positions.

It was stressed that managers must
know not only how to use their technical and
other staffs effectively, but also be motivated
to accept change both in organizations and
institutions.  Mr. Sherif (U.A.R.), among
others, indicated the need to affect manage-
ment attitudes and to train management as
a ““profession.” He stressed that government
alone can create the ‘conditions likely to
promote the desired management actitudes.

1

Dr. Martin-Bates {United Kingdom) dis-
cussed the “‘administrative staff college’
as a device to assure exchanges of opinions
and a broadening of viewpoints. Others

pointed out that this device is most useful
in more advanced countries.

Mr. Soloyanis {(Ghana) described a
government management development project
that includes courses and seminars for
industrial and government personnel,
produces training films, conducts research
in management techniques and collaborates
with management associations and univer-
sities in promoting better management.

Mr. Tabb (Israel), among others, em-
phasized that many of the formal training
techniques are not very useful to managers
of small enterprises who cannot leave their
jobs for protracted periods of time and who
need to be not only good personnel managers,
but also technical specialists and cost
accountants; need to know appropriate
government regulations and taxes, and be
able to estimate present and prospective
markets and market risks. He indicated
these men need technical assistance which
helps in the solution of day to day problems.

Specialized Session

Employment Implications of the Application
of Science and Technology in Less
Developed Areas

Officers
Chairman — Dr. Ewan Clague (U.5.A.)
Rapporteur — Dr. V. M. Kollontai {UJSSR)
Secretary — Dr. D. H. Hobden (I.L.0.)

In view of a number of administrative
problems, this was a surprisingly successful
session. (It had been impossible to arrange
a meeting of the session officers and partici-
pants before the session; the time and place
of the session were changed without ade-
quate notice to participants.) Despite these
difficulties a relatively large audience
appeared.
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The major problems discussed were:
the balance between technological advance
and the need to create jobs, and the mass
migration to metropolitan areas. On the
first point, Dr. Peodiachnick (USSR} and
representatives of other East European
countries took the position that the most
advanced industrial techriques and the
newest equipment should be made available
to developing countties whatever the immedi-
ate effect on employment. On the second,
that migration should be permitted without
check. Unemployment would be held in
check by an economic plan which would put
all people to work.

Mr. Ardant (France) and representatives
of other West European nations took the
position that ap economic plan must have

full employment as one of its goals and that
development should be preceded or accom-
panied by a series of integrated steps in-
cluding the improvement of agriculture and
the supplying of adequate food; employment
projects to assist agricultural incomes off-
season and to slow the rush to the cities;
urban improvement projects to keep down
unemployment in the cities; and social
welfare measures to prevent the develop-
ment of slums ir expanding industrial areas.

Dr. Rao {India) suggested that export
industries must compete in world markets
and therefore need the most efficient pro-
ductive methods and equipment as quickly
as possible. By contrast, industries selling
in the domestic market may be relied on to
create the maximum number of jobs.
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Section C: AGRICULTURE

Summary

Evaluation

This Conference was of considerable
value to the U.S. in terms of providing to
100 top scientists and technicians a good
overview of the complex world-wide relation-
ships in which we find ourselves in this
Decade of Development. The U.S. delegates
in Agriculture were almost all completely
enthusiastic over what had been accomplished
during théir stay. However, to document
the impact of the Conference on U.S. as well
as less developed country delegates is
difficult. lnitially, results will no doubt be
relatively private and personal between the
persons involved, and formal institution-
alization of the relationships may be a long
way off. The personal impact of this experi-
ence will be reflected in many ways through-
out our own private, academic and govern-
mental institutions.

We found out much about the inade-
quacies of our university programs for
foreign students. We learned of the impact
of university and private business as well
as governmental associations on develop-
ment in the less developed countries, We
found that after 10 or 15 years our former
students are now in positions of importance
in less developed countries and looking now
for renewed acquaintance and technical
guidance. We found that there is no country
in the world that does not have a corps of
able and sophisticated people actively con-
cerned with the various phases of develop-
ment. ’

The reactions -of less developed country
delegates reflect similar feelings—possibly
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overwhelmed at first—through private dis-
cussion and informal contacts they began to
grasp the enormity of the scientific and
technological know-how that was being made
available to them now and in the future.

The comprehensive nature of the Confer-
ence in terms of subject matter coverage did
succeed in conveying to both less developed
country and U.S. delegates the very complex
nature of national planning and all the facts
that must somehow be taken into consider-
ation.

The delegates in Agriculture were almost
unanimous in the following major points:

(a) The Conference was too large.
There were so many papers summarized
that no one could do more than write super-
ficially for each major section. There were
'so many people who wanted to be heard that
no one could have time to develop a point
in depth;

(b) Agriculture still carries the brunt
of initial development in emerging countries
not only for supplying food but for the major
basis for economic’ growth, and this without
recognition or prestige;

(¢} The U.S. paperback books were very
well received and will be the source of a
great deal of follow-up inquiry and inter-
change;

(d) The movies were very poorly
attended, and under these circumstances
added little to the Conference. The dele-
gates were too thinly spread, with 8 sessions
per day, to tzke on any additional activity;

(e) The U.S. library was a real asset
and was appreciated by delegates from the
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less developed countries. The U.K. exhibit
really caught the agricultural public’s eye.

Areas Meriting Future Arttention

There were areas for intemational
cooperation and exchange exposed in every
session in Agriculture. Very few, if any, of
these were new but the fact that they recur
giveés some weight to them.

One theme appeared in almost every
session with the same emphasis and merits
recording: there is a very strong need for
more research and training in all fields
and activities in agriculture. However, very
few less developed country delegates felt
that this could be provided by using facili-
ties in the developed countries. The research
cannot really be done except under local
conditions, and the education and' training
at the university level must also be done
under local conditions if it is to be meaning-
ful to the country. This has a very strong
and definite implication for USAID policies
regarding the use of technical aid funds.

There also was a recommendation that
a regional conference on agrarian reform be
held in an African country.

Less Developed Country Participation

In general, less developed country
attendance was very disappointing. Dele-
gatcs participated well in many sessions,

but generally the same man had to appear
16 different times on as many different
subjects if his country was to be heard
from in each session.

Films
Very few movies were viewed by U.S.
delegates, but one of the U.S. delegates
reported as follows on three from the
U.S.S.R.:
JLhe Hungry Steppe — 25 min., English,
color

An excellent movie photographed in
beautiful color and with an attractive script.
While it shows many interesting technical
details, it is written to appeal to a wide
audience. It stresses sociological develop-
ment made possible by imrigation of previ-
ously barren desert, and the great joy which
has come back to the people. It shows
splendid agricultural produce, impressive
agricultural machinery (including machine
cotton pickers), extensive new housing,
prosperous state famms, and happy people.

Irrigated Agriculture — 30 min., English,
color

Very well done in brilliant color
with attractive script. It shows many inter-
esting technical aspects of water supply
development and the introduction of irriga-
tion agriculture Into previously batren
desert. Like the film above, it stresses the
effects of this development on the happiness
of people.

Thus Build the Moscovites — 25 min.,
English, color

A very impressive story on develop-

ment of Moscow stressing prefabricated-con-

struction and showing many favorable views

of Moscow.
General Session
Officers -
Chairman — Sir Willieam Slater
(U.K.)
Guest Speaker — Mr. Binay R. Sen
(F.A.0.)

Oral Presen-

tations: — Mr. C. S. Christian
(Australia)

Professor E. Saari
(Finland)

Dr. D. P. Cuthbertson
(UK.

Dr. C. E. Kellog
(U.S.A)
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Dr. V. G. Bogarov
(U.8.5.R.)
~ Dr. Ralph W. Phillips
(UNCAST-U.S8.A.)

Secretary

U.S. Participants
Dr. C. E. Kellogg
Dr. Arthur T. Mosher

This was the first of the general sessions
and was quite stiff and unimpressive. There
was little in this session of significance
outside of the specific papers written for it.

Mr. Binay R. Sen, Director-General of
F.A.QO. gave the opening address with the
following major points:

(a) In less developed areas, agriculture
must supply the first accumulations before
industry can be expected to thrive;

(b) Adaptive research is the most im-
portant type in the less developed countries;

{c) The Land Grant Institutions of the
U.S. made them agriculturally strong;

{(d) Adverse trends in Iinternational
trade makes growth in less developed coun-
tries difficule;

(e) Give present U.N. agencies addi-
tional responsibilities in science and tech-
nology rather than create a new agency.

Dr. R. W. Phillips gave a resume of
what should happen in the specialized
sessions.

Mr. C. S, Christian (Australia) de-
scribed the land survey and classification
system in his country and noted its advan-
tages. He urged the less developed coun-
tries to use scientific approaches in employ-
ing scientific principles developed in other
areas.

Dr. D. P. Cuthbertson (U.K.) reviewed
various ways that less developed countries
might increase their supplies of animal
products, and finally urged the training of a
sizeable cotps of general practitioners as a

means of efficiently exploiting the possi-
bilities.

Professor E. Saari (Finland) reviewed
the special qualifications needed by forestry
specialists who are advising the less de-
veloped countries.

Mr. V. G. Bogorov (U.S.5.R.) described
his studies in marine ecology and deplored
the absence of Red China, a country that
had much to tell the world about fisheries.

Dr. C. E. Kellogg (U.S.A.) emphasized
the need for simultaneous improvement in
all the factors which limit production rather
than tryihg to benefit from one or a few at a
time.

Seven inscribed speakers, including
Dr. Mosher (U.S.A.), were zllotted four min-
utes each. They spoke mainly to points in
their own papers that were not covered by
the scheduled speakers.

Specialized Session

Soil Science and Soil Surveys

Officers
Chairman — Acad. U. P. Gerasimov
(U.8.5.R.)
Rapporteur — Professor P. 0. Ripley
(Canada)
Discussion
Leaders — Dr. Istvan Szabolcs
(Hungary)
Mr. Sadikin Sumintawikarta
(Indonesia)
Mr. Sarot Montrakun
(Thailand)

Dr. E. W. Russell (U.K.)
Secretary — Dr. V. Ignatieff
(F.A.Q., Rome)

U.S. Participants
Dr. C. R. Kellogg
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This session did not bring out any
new developments but did underscore the
gteat importance of integrating soil survey
work with soil management research, advisory

setvices, irrigation schemes, and demon-

strations for cultivators. These needs are
becoming increasingly recognized in all the
Asian countries, in most’ of the African
countries, and in most of the Latin American
countries. United States prestige in this
area seems to be high, but there were com-
ments to the effect that, with few exceptions,
we have not made available from either the
Department or the colleges our most skillful
soil scientists for this activity.

Certainly we shall have many requests
for training soil scientists from other coun-
tries. It will be even more helpful to help
them establish good research and educa-
tional institutes in their own countries. It
is exceedingly difficult to amange demon-
strations of diagnosis of field problems
within the United States that are meaningful
to young men from tropical areas.

The Secretary of the session, Dr. V.
Ignatieff, did an excellent job of summarizing
the many contributions into a useful docu-
ment. Really not very much was added by
the Discussion Leaders and other speakers,
although several did give specific examples
of the application of basic principles within
their own countries.

Most of the delegates who had a chance
to speak or to ralk privately emphasized the
need of soil surveys for guiding agricultural
development. Dr. Russell of the United
Kingdom and Mr. Christian of Australia
clearly had reservations.

Dr. Kellogg emphasized the relation of
soil surveys to systems of agricultural
development. Soil surveys must be inter-
preted according to the reasonable alterna-
tives for use in management. This process

involves a system of steps, all of which ate
important to adequate intérpretation.

After  the meeting, Academician
Gerasimov invited Professor Aubert of
France and Dr. Kellogg of the U.S.A. to
attend the press conference along with the
Secretaries. He made a summary to the
press people and called upon both Professor
Aubert and Dr. Kellogg to make brief state-
ments. There were, however, no questions
from the reporters.

This session gave rise to an additional
one formally scheduled by the U.N. on
*‘Simple Methods of Determining Fertilizer
Requirements in the Tropics,’”’ chaired by
Dr. Kellogg. It was relatively well arrended
by less developed country delegates. The
major consensus arising from this session
was that under the direction of competent
soil scientists, exploratory plots could be
used by advisory people. Several persons
pressed for a more complete description of
the soil sites when recording experimental
results. Finally, suggestions were made for
consideration by F.A.O. that: (1) they press
for wider adoption of the above suggestion,
and (2) that a pamphlet be prepared describ-
ing the soil, fertiliry, and peculiar mineral
tequiremernts of the major tropical crops.

These sessions were followed by a
continued series of personal contacts by
Dr. Kellogg as well as a Sunday afternoon
“‘coffee session’” with some ten representa-
tives from the less developed areas.

The overall value of this session and
its follow-up contacts is difficult to evalu-
ate. Our delegate was kept busy day and
night answering requests for interviews, and
the same was true to a less extent of soils

.men from other developed countries. In spite

of the small number of delegates from less
developed areas with specialized technical
competence in soil science, this session
will undoubtedly stimulate their interest.
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Specialized Session

Animal Breeding
Officers
Chairman — Mr. V. Brunini (Argentina)
Rapporteur — Mr. Gonchig (Mongolia)
Discussion
Leaders — Mr. R. A. Hutchinson
(Ghana)
Professor P. Hoekstra
{(Netherlands)

Dr.J. L. Lush (U.S.A))
Secretary — Mr. N. R. Joshi (F.A.O0.)

U.S. Participants
Dr. J. L. Lush

This particular session seemed to have
very litcle ultimate value to either the U.S.
or the less developed couatries. The sum-
marizing reports were somewhat pedestrian.
There was little participation on the part of
the less developed countries and there was
essentially no floor discussion. Dr. Lush
gave a provocative and well received state-
ment and the U.K. delegation hoped that
this would be made available to all coun-
tries. In this respect, it should be stated
here that there is considerable enthusiasm
for the paperback volume which the U.S.
delegation brought with it, and there was
great demand for copies of this.

As a result of this meeting Dr. Lush had
several requests for private conversations.
One of the most interesting was from the
delegate from Mongolia who was particularly
interested in getting a list of the better
books on beef cattle and sheep production
in the United States. Dr. Lush supplied
him with such a list from memory and
promised more if it were needed.

Specialized Session

Forestry and Forest Products

Officers
Chairman — Professor E. Saari
(Finland)
Rapporteur — Mr. Agne M’ba (Gabon)
Discussion
Leaders — Dr. J. H. Jenkins
(Canada)
Dr. M. S. Randhawa
(India)
Mr. L. Birkner (Sweden)
Secretary — Mr. R. G. Fontaine
(F.A.Q)

U.S. Participants
Dr. Kenneth H. Parsons

This session went fairly well with
reasonable discussion among the approxi-
mately 16 inscribed speakers, three of whom
were from less developed countries (India,
Gabon and Sudan). Of particular interest
was the statement by the delegate from
Sudan that it was extremely difficult to
secute good training for a forester or forest
products analyst because training programs
in the U.S. or other advanced countries ¢annot
meet the needs of foresters from tropical
areas. The discussion showed quite clearly
that research and training facilities in the
advanced countries could not be made ade-
quate for the needs of developing countries,
particularly those with tropical forests, yet
few of the less developed countries can
possibly establish and support adequate
forestry -educational and research facilities
on a strictly national basis. The suggestion
was made, especially for Africa, that some
sort of intemational school for tropical
forestry be undertaken under auspices of the
Economic Commission of Africa.
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Discussion ranged from forest manage-
ment and through
extraction and utilization, to economic and
social factors involved in the balance of
forestry vs. agricultural and other uses of
land.

Principal points seemed to 'be:

(1) Tropical forests are low yielding
and composed of 10 to 20 species with none
dominant. The latter results in an
un-uniform product and, therefore, more cost
in harvesting;

intensive silviculeure,

(2) Conventional, temperate zone kinds
of forest management based on selective
cutting, natural reseeding, etc., will not
result in productive tropical forests starting
with natural stands;

(3) The wood characteristics and poten-
tial for utilization are not known for many
tropical species. This suggested to some
speakers ‘the need for early establishment of
wood products research in the developing
countries. The possibility of utilizing
laboratories in developed countries was
also suggested; .

(4) Given the limitations of natural
tropical forests, plantations or planted tree
farms using known superior species in pure
stand was advocated by several speakers.

Need for resource inventories and a
forest plan for each country was given high
priority, but from the Sudan came the warning
that less developed countries could not wait
for total inventories and comprehensive
plans. They need to start with inventories
of local areas.

Specialized Session

Agricultural Engineering and Equipment

Officers
Chairman  —~ Dr. W. M. Myers (U.S.A.)
Rapporteur — Professor V. G. Petrenko

(Ukrainian SSR)
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Discussion
Leaders —~ Mr. T. Vanchev (Bulgaria)
Mr. M. Novak
(Czechoslovakia)
Professor T. T. Pedersen
{(Denmark)
Mr. M. Mobery (Sweden)
Secretary — Mr. K. Stenstrom (F.A.O.)
U.S. Participants
Dr. W. M. Myers
Dr. R. M. Hagan

About 40 delegates attended this ses-
sion and evidenced much interest. However,
more delegates wished to speak than time
permitted so there was no time for informal
discussion.

The session was ably chaired by
Dr., W. Myers who suggested that discussion
of this broad subject be grouped under the
following headings:

(1) Relationship of mechanization to
displacement of
production;

labor and increased

(2) Comparison of problems of joint
use of mechanized equipment on small land
holdings vs. consolidation of holdings into
units large enough to support investment in
mechanized equipment;

(3) Research and development of new
desiges for mechanized equipment;

(4) Training of cadres of specialists;
(5) Servicing of equipment.

The above headings indicate the general
nature of the discussions.

Ben Osman (Tunisia) pointed out that
land tenure is a serious obstacle of agri-
cultural development. This will require a
tipe: consuming period of adjustment. He
called attention to the need for an integrated
approach to introduction of mechanization in

agriculture, since agricultural workers must



not be displaced until industrial develop-
ments are able to absorb the labor displaced
in agriculture.

Chang (Taiwan) pointed out that only
small machines can be used by small land
holders. (He did not seem to be considering
the possibilities of land consolidation.)

Christian (Australia) urged greater
attention to development of indigenous
implements. (Note: An American, Dr. William
Chancellor, Professor of Agriculture Engi-
neering, University of California, Davis,
has been carmrying on a very effective project
on developing indigenous implements as a
visiting staff member at the University in
Bangkok, Thailand.)

Magee (Australia) pointed out need to
consider implements for insect and disease
control as well as weeks.

Tison (Belgium) urged greater use of
demonstration centers to show usefulness
of mechanized equipment but cautioned that
demonstrations must provide for accurately
accounting for all costs in a realistic manner
in evaluating advantages of mechanization.

Moberg (Sweden) stressed that less de-
veloped countries begin mechanization on a
modest basis in order to build up confidence
in the value of new practices and equip-
ment. If large and complicated machines are
introduced at the beginning, the project is
likely to fail.  After initially-introduced
equipment is successful, then more advanced
machines can be introduced with a good
chance of success. Urged that less de-
veloped countries avoid importing too many
different makes of machines because of
spare parts and maintenance difficulties.
Ben Osman (Tunisia) agreed, remarking that
in Tunisia they have 200 different makes of
machines and many cannot be repaired be-
cause of spare parts shortages. Suggests
less developed countries set up centers for
testing equipment under their op_érating

conditions indicating that very useful tests
can be made with simple test equipment.
More elaborate testing facilities can be
added later. He also pointed out that less
developed countries had many things to buy
with limited foreign exchange and suggested
they carefully balance expenditures for
machinery against such other agricultural
needs as fertilizers, insecticides, imrigation
equipment, etc.

Cibrian (Spain) commented that irriga-
tion by traditional methods involves building
terraces which interfere with mechanization.
He advocated increased use of sprinklers.

Guyon (France) discussed French de-
velopments in sprinklers and described
sprinkler test equipment at Provence.

Molina and Lundberg (Argentina) dis-
cussed the development of successful crop
rotation and soil conservation practices
based on ideas introduced to Argentina by
Professor Bradfield (Cornell) and Mr. Hugh
Bennett (Soil Conservation Service).

Hagan (U.S.) spoke. on water control
techniques and equipment (with projected
photographs) pointing out the importance of
using sound principles in irrigation develop-
ments and stressing opportunities to use
simple, indigenous equipment and materials.

Shalon (israel) made a strong and
effective advertisement of special four-year
cumicula in agricultural engineering given at
Technion in English. She pointed out that
couses were theoretically sound and prac-
tically oriented, were planned by experts
who had actually worked in less developed
countries and thus knew actual problems and
conditions, and students were selected by
interviews in home countries rather than
depending upon transcripts, recommenda-
tions, etc. She stated that training in Israel
had great advantages, i.e., (1) Israel has
only recently developed, (2) Israel’s need to
maximize use of minimal resources, and (3)
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climatic conditions similar to those in many
less developed countries. (The Israeli dele-
gation distributed to all delegates an enve-
lope of materials on training opportunities in
their country. Obviously this country is
making a major effort to offer. technical
training to future leaders of' developing
countries.)

Walsh (Ireland) pointed out that ip
European institutions, teaching of agri-
cultural engineering (and engineering in
general) is not sufficiently integrated with
other disciplines. This suggests that the
European plan not be used as a pattern for
education institutions in developing coun-
tries. He pointed out that in Ireland agri-
cultural engineers are now working side by
side with soil physicists, plant physiologists,
sociologists, etc.

Cibrian (Spain) stated that large farms
are a “luxury’”’ and constitute a “‘strangle
hold” on agricultural development. He
called for land reform.

Vanchev (Bulgaria) pointed out the
possibility of rapid development under a
socialist system. He stressed the role of
state farms and machinery pools. As a
result, Bulgaria now has highly mechanized
agriculture including sowing, harvesting and
livestock operations. He gave a long list of
equipment now available on state farms.

Novak (Czechoslovakia) pointed out that
high agricultural production is assured by
the socialist approach, large state farms and
tractor pools. His country stands ready to
transmit their experience to the less de-
veloped- countries.

The U.S.S.R. delegate pointed out
that *‘small, poverty-stricken farmers will
not use even the simplest tools.” He indi-
cated the advantages of cooperative use of
machines and establishment of govemment-
operated tractor pools.

Belli (Rumania) discussed the rapid
progress of Rumania in the last decade. Any
country can achieve mechanized agriculture
like Rumania’s by (1) change in land tenure,
(2) establish industries to supply agricultural

_ machines, and (3) joint use of agricultural

machines. He did not share the view ex-
pressed by some speakers that developing
countries must go through all the steps to
achieve mechanized agriculture. This leads
to unfounded delay. Advocates moving
directly to use of large modem machinery
(which is pessible only by land consolida-
tion and state-operated farms).

The Rappomeur (Petrenko, Ukrainian
SSR) in his closing remarks commented that
he was ‘surprised that even the speakers
from the developed countries (presumably
meaning Western countries) had advocated
cooperative use of machines,

Specialized Session

Marine and Inland Fisheries

Officers
Chairman ~ Mr. Victor Angelescu
(Argentina) substituting,
for Mr. Zender (Peru)
Rapporteur — Dr. S. Lazcaynski
) (Poland)
Discussion
Leaders — Mr. Victor Angelescu
(Argentina)
Dr. Atusushi Furukawa
(Japan) h
Mr. B. G. Bogorov
(U.S.8.R.)
Secretary — Dr. H. H. Broan {(F.A.0.)

U.S. Participants
Dr. L. A. Walford
Mr. Charles Butler
Mr. Robert Keating
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This session went well and was quite
well attended (approximately 45). Afcer a
series of formal statements, delegates of the
less developed countries got into the dis-
cussion fairly actively. Comments were made
by delegates from Uruguay, Senegal, Congo,
and Ivory Coast. There was sufficient
interest generated here to justify an addi-
tional **Fifth Room’ session.

The additional meeting on inland
fisheries in tropical regions was participated
in rather heavily by members of less de-
veloped areas. This session gave these
people an opportunity to talk about their
own conditions and also to ask for advice
and scientific counsel on many of their
problems. This was one of the first ses-
sions where genuine scientific exchange
was observed to be free and open and not
hampered by the stilted type of presentation
which had characterized the regularly
scheduled sessions.

The session did not bring forward much
in the way of new information as far as the
as the U.S. scientists are concerned. There
is considerable evidence that the members
from less developed countries who partici-
pated in these discussions thoroughly en-
joyed them and established effective rapport
with scientists from the developed countries.
This is probably the most useful result that
will come from this particular interchange.

There were very few fish specialists
from the less developed countries and from
this point of view, again, it was very dis~
appointing. Dr. L. A. Walford made the point
that full utilization of marine fishery re-
sources is dependent upon scientific knowl-
edge about the organisms exploited and
about their environments. The problems of
acquiring this knowledge often covers such
vast areas that they can be attacked success-
fully only by international cooperation. He
further pointed out that the U.5.A. is a

member of several organizations for conser-
vation of fisheries resources, for example,
the North Pacific Fur Seal Convention, the
International Pacific Halibut Convention,
the Inter-American Tropical Tuna Com-
mission, the International Commission for
the Northwest Atlantic Fisheries, the Inter-
national North Pacific Fisheries Commission,
and the Great Lakes Fishery Commission.
In all of these organizations, scientists of
the member nations design and carry out
researches to solve problems of common
interest, to recommend courses of action, and
where these are put into effect to test their
success and improve them as necessary.

As fisheries continued to expand geo-
graphically and to increase the intensity of
their operations, the need of more inter-
national action will become ever more acute.
‘A convention on fishing and conservation of
the living resources. of the high seas was
one of the four conventions of the law of the
sea formulated at a United Nations Confer-
ence at Geneva in 1958. This was widely
acclaimed- among scientists and conserva-
tionists as a great step forward in codifying
international law regarding the exploitation
of high seas fishery resources in the inter-
est of all humanity. Twenty-one pations
promptly ratified this convention. It is to be
hoped that in due course, the U:S.S.R. and
its associated countries will also ratify.

Dr. Walford went on to make a strong
plea for intefnational cooperation in the
publication of statistics on the quanrtities of
fish caught, by species, locality and time
and method of capture. The accumulation of
such information on an intemational scale
will be of tremendous value to all nations in
conservation of their fisheries resources.

Mr. Charles Butler made the points that
as we look forward to the time when the sea
will be the source of much of our protein,

the development in the use of this protein’
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will proceed in an orderly series of steps
from exploration to the pursuading of people
to eat fish products. He gave several illus-
trations of countries which in recent years
have initiated increased fishery activity and
which are now beginning to use fish products
in their human diets. As this activity in-
creases there will be an increasing need for
the development of international standards
on food products which enter into inter-
national trade. Such standardization would
minimize differences in products and in che
problems of intemational trade.

Mr. Robert Keating discussed briefly the
importance of transportation to che fishing
industry and made several helpful comments
regarding the possibility of making improve-
ments in transportation such as feeder roads,
containerized transportation facilities, etc.,
which should immeasurably assist the
marketing of the fish once it is landed.

Professor Bogorov (U.S.S.R.), in his
remarks as a discussion leader, commented
on the connection between fishing and ocean-
ography, and on the international migrations
of fish populations. He pointed out that
there is no reason why the fish of the ocean
should not be managed as effectively as
agricultural crops or animals and that the
forecasting of fish occurrences and abundance
depends on changes in environmenral condi-
tions. This is analogous, according to him
to weather prediction. Dr. D. F. Hall,
Director of the East African Fishery Re-
search Organization, pointed out that we do
not have the basic fundamental knowledge of
managing fisheries. The Indian QOcean ex-
pedition which provides 40 research vessels
will no doubt: produce much valuable infor-
mation. If there is a pressing need for food
now, we should select the most likely areas
and concentrate the efforts on the develop-

ments there. Dr. Furukawa (Japan) reviewed .

Japan’s statistics in fish harvest and also

commented on fish culture techniques that
have recently been developed there. He
described new techniques of prawn culture

. where young larvae are collected at sea in

spring and summer and reared in enclosures
to marketable size. The demand for oceanic
fish such as yellow tail, is greater than for
shallow water species and these are the
ones they would like to cultivate.

Specialized Session

Credit, Cooperatives and Marketing

Officers
Chairman — Mr. K. W. Svardstrom
(Sweden)
Rapporteur — Mr. Salvador Serrats
(Spain)
Discussion

Leaders — Mr. Y. S. Landau (Israel)
Mr. Vasile Malinschi
(Rumania)
Mr. N. I. Anisimov
(U.8.S.R.)
Mr. Sherman Joknson
(U.S.A.)
Hon. Nguyen Huu Tan for
Ho-Yem (VietNam)
Secretary ~— Mr. R. N. Henry (F.A.O.)
U.S. Participants
Sherman Johnson

This
opportunity to examine the differences in
the meaning of the term “‘cooperatives” in
the bloc and the free nations. The debate
clearly pointed up both semantic and sub-

session provided an excellent

stantive differences. ]
Very straightforward and unbiased. A
good review of the nature of fields under
discussion, noting that it pertained to the
otganizational and institutional snvironment
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within which science and technology could
be incorporated into agriculeure.

The formal discussants from Rumania
and the U.S.S.R. sought to make the points
that cooperatives can only succeed after
agrarian reforms have been effected. Then
the State can provide credit at 2% and
guarantee a fixed price for the produce — no
marketing problems and no money problems
are involved. They would welcome an oppor-
tunity to share their experience with the less
developed countries.

Sheman Johnson (U.S.) pointed out the
differences in procedures for forming and
operating cooperatives depending on educa-
tional and cultural level of the farmers —
emphasized that for genuine success farmers
must be free from ‘“compulsory cooperation,”
and that they must have “‘package assist-
ance.”

Serrats (Spain) 'made a fervent plea for
“‘aiding’’ nations not to dump agricultural
surpluses in less developed countries at
prices below cost of production and thereby
destroy local farmer initiative.

Chang (Taiwan) described the mulriple
services of Taiwan cooperatives as supply
stores, banks, and extension services.

The delegate from Israel concluded the
discussion of the day by pointing out that
their cooperatives were “‘free choice’’ and
not imposed upon the farmers.

There were perhaps 30 people présent,
of whom one-third were from the less de-
veloped, countries. The participation was
still pretty tightly controlled by the Secre-
tariat and no opportunity was given for open
floor discussion. Inscribed speakers were
from Israel, Spain, Taiwan, France, Ireland,
Tanganyika, and the U.S.S.R.
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Specialized Session

Handling, Storage and Processing of
Agricultural Products — Dairy Technology

Officers
" Chairman — Professor M. Sode-
Morgensen (Denmark)
Rapporteur — Professor Hermann Mohler
(Switzerland)
Secretary. - Dr. J. G. Thierne (F.A.Q.)

U.S. Participants

Dr. A. L. Ryall
Dr. Sherman Johnson
Dr. N. Scrimshaw

The session was a straightforward
technical one, well moderated, with no
direct political discussion of any kind and
no bloc participation. In fact, the first two
hours of it were really a reasonably well
organized scientific symposium — by repre-
sentatives of the U.K., France, Swizerland,
and the U.S. — with no participation from
technically underdeveloped areas. It was
largely directed, however, to the problems
of the technically underdeveloped areas.
The discussion flowed freely; everyone who
wished had an opportunity to speak. The
session was quite informative but unfortu-
nately there were few delegates from the
less developed countries.

Because of the difficulty in obtaining
information regarding smaller machinery for
various processing ptocedures suitable for
use in technically underdeveloped areas, it
was proposed that an international register
of such available machinery be established
in F.A.O. or some other appropriate agency.

The Chairman, Professor Sode-Morgensen
(Denmark), gave a straightforward summary
of the number and nacture of the papers per-
taining to the topic. He pointed out that



they were divided into those relating to
handling and storing, processing and dairy
technology, and the subjects would be dis-
cussed in this order.

Dr. Mohler (Switzerland), the Rapporteur,
gave a balanced summary in which he
stressed the importance of the improved
storage procedures at the level of the village,
the community and the nation, each level
with its own problems. He pointed out chat
the chief hazards are insect infestation and
the consequences of high humidity. He
strongly affirmed thact che only pracrical
measure of controlling insect infestation
was the vse of chemicals and that any toxic
hazards in their use had to be overcome by
seeing that they were used properly. He
indicated that drying was the only practical
means of humidity control for most less
developed countries because cold storage
was usually too expensive. Regarding proc-
essing, he pointed out the need for the de-
velopment of simpler and less expensive
machinery for many processes and cired as
examples a machine for shelling pecan nuts,
one for pressing palm oil at the village level
and one for decorticating fibrous plants. He
placed special emphasis on the fact that it
is often casier to order equipment for a huge
factory than for a small mill and that it may
even be very difficult to get information on
simpler and cheaper machinery. He closed
by indicating that dairy industry can be very
important to a country although there are
many unsolved problems regarding the appli-
cation of methods from the more highly de-
veloped countries to the lesser developed
ones, including lack of veterinarians and
ddiry techniques, of refrigeration, the
more rapid spoilage, off flavors, and the
like.

The first Discussion Leader, Mr. Ryall
(U.S.) gave a good summary of handling and
storage problems in technjcally under-
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developed areas and provided considerable
specific information. He pointed out that
many perishable commodities will be bene-
fited by even small reductions in temperature
without true refrigeration, and that there are
a number of supplements to refrigeration,
including various disinfectants, fumigants
and controlled atmosphere storage, which
may be of some help, re-emphasizing that
ionizing -radiation had little or no appli-
cation to lesser developed areas ar the
present time. He introduced the relatively
new idea of insecticide treated packaging
materials. He realistically emphasized that
until tefrigerated storage, transportation and
maintenance facilities can be developed,
preservation will be largely by heat proc-
essing or drying in the developing areas.

The second Discussion Leader, Mr.
Rouge {France) described small prefabricated
low—cost concrete silos now being used in
Africa. The fact that dehydration must often
be the preservation method of choice affects
the desirability of a dairy industry and the
advantages of using concentrates to improve
the rations of cattle kept in urban centers
during the evening and allowed to graze in
the countryside during the day as in some
parts of Africa. He also mentioned the prob-
able need for subsidies to increase milk
production.

Dr. Lyman (U.K.) as the third discussion
leader spoke from the extensive experience
of the Tropical Products Institute. He dis-
cussed some of the problems of farmers’
coopetatives in Ghana and Malaya who wish
to pass from ginning their own cotton to
pressing the seed, and of groups in Nigeria
wishing small mills for pressing African
palms. He too described the difficulty of
leaming of available low cost small proc-
essing machinery and suggested the need
for.a register in F.A.O. or some appropriate
agency to list the decorticators, pressers,



peelers, slicers, dryers, cookers, packaging
units and the like which might be needed
for small scale operations. He indicated
the danger of failure to consider the poor
nutritive value of cassava in setting up
facilities for producing cassava flour and
the. difficulties of finding suitable processed
oil seed meal to combine with it because of
the frequency of protein destruction and mold
growth. He then tumed to the problem of
poor or nonexistent food inspection services
ard lack of food hygiene. He stressed that
food control laws should not be copies of
those of the U.S. and Europe, but should be
greatly simplified.

A UK. delegate suggested that con-
sideration might be given to the respraying
of grains just before packaging in order to
reduce the problem of insect reinfestation.
He also indicated that a citrus industry

taking advantage of squeezing the fruit- to’
make juice, use of the skin for essential.

oils and the residue for pectin, as in the
U.S. and Israel, should provide a remunerative
industry for some of the lesser developed
areas with hugh quantities of citrus.

Mr. Goldberg (U.K.) discussed the in-
herent fallacy in the idea of non-toxic
chemicals; i.e., chemicals not acutely roxic
may turn out to be chronically toxic. His
point was that rather than use a less suitable
insecticide because it is supposedly non-
toxic, it would be better to choose the hest
chemical for the purpose and use it in the
specific way indicated.

Dr. Milner (U.S. food technologist) of
UNICEF pointed out that the large scale
processing techniques now in current use
in the Western world may not always be
adaptable to small scale use in the lesser
developed areas and that some further re-
search and development may be required.
He also warned against the danger of over-
simplifying the problem of oil seed residues

for suitable human consumption indicating
these residues have been around for many
generations and have presumably been tried
and rejected in the past for good reasons.
They can now be made suitable for human
consumption but special processing is re-
quired. His final point was that in scaling
down the size of processing operations, the
main problem may not necessarily be the
scale by hygienic and nutritional consider-
ations.

Mr. Taveleau (France) discussed the
economic aspects of cold storage. He
recognized that lesser developed countries,
particularly the hot ones, are considered too
poor to afford xcostly refrigeration equipment,
but suggested that when consideration is
given not only to the loss of food which
would otherwise occur, but also the improve-
ment in quality, nutritive value and accepta-
bility, some use of refrigeration may prove
practical. He suggested use of refrigeration
machinery of the types used on U.S. farms
20 to 30 years ago, and consideration of the
possibilities of using solar energy for ice
production and cooling of water, taking
advantage of the difference between day and
night heat radiation from the air, the dry
atmosphere of many lesser developed coun-
tries which makes evaporative cooling more
efficient and combinations of the above. He
strongly urged imagination in solving prob-
lems of the underdeveloped areas rather than
using techniques from developed countries
blindly.

Mr. Groom (Tanganyika) then presented
a simple, clear exposition very much in the
spirit of the Conference, of the way in which
they had taught farmers to build a simpli-
fied drying unit for copra which succeeded
in doubling the price which they could get
for the copra due to the better quality of the
product. The device consisted of a tri-
angular shelter with doors which would open
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outward to admit the sun, or close inward
to keep the rain off when necessary and
which could be padlocked at night to avoid
the necessity of carrying the copra into the
house. He then raised a question regarding
the control of the Kaffir beetle, stating that
while the grain was inspected in the ports,
it was stored in silos with mud and stick
walls which had to be disinfected. Since
the beetle can penetrate up to four inches
into such a wall, he asked what chemical
would be adequate for the purpose. He also
asked how to dry cardamon seed cheaply.
Neither of rhese questions was answered
in the subsequent discussion.

Mr. Gabriel Ramalanjaona, Head of the
Madagascar Delegation, then gave a simple,
approptriate and very refreshing discussion
of the problems of fruit conservation in the
tropical areas, indicating that all methods
for preserving fresh fruit at the family level
are too costly; that under some circum-
stances cooperatives can be established
for cold storage at the community level,
and that at the national level a large in-
stallation may sometimes be possible by
applying the techniques of the developed
areas. At the family level, however, he
pointed out that use should be made of such
techniques as the preparation of preserves,
jams, canning, drying, candy making, and
the squeezing of juices. Since such tech-
niques are not generally known to the
families, there should be simple pamphlets
and bulletins indicating how this can be
done.

Mr. Shemman Johnson of the U.S. then
spoke on the economic aspects of storage,
pointing out that the methods selected should
get maximum output from the scarce factors,
mainly management and capital. This will
generally mean labor intensive methods
rather than a maximum of automation. He
also stressed the economic importance of
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saving the product already produced, and of
simple but sanitary processes.

A European, probably from- one of the
Scandinavian countries, pointed out that
the very successful processing industries
in his own country had usually had very
small beginnings at a time when the country
was much less developed and suggested
that the pawem in developing areas might
well be similar. Some of these started as
cooperatives, some were sponsored by the
government, and others were private enter-
prise. He recognized that cooperatives are
desirable buc difficult to establish in poor
and backward areas and indicated that the
govemment will frequently have to be of
assistance in establishing, or at least
encouraging, processing industries.

Mr. Sene (Senegal) stated that this
country had had difficulty in the use of
insecticides because they became ineffective
after two to three years because the in-
He ' asked the
question whether, under these circumstances,
one should vary the insecticide or use a

sects became resistant.

mixture of insecticides. -This question was
not answered in the subsequent discussion.
He also warned that before a large mill is
planned for an area, consideration should
be given to the fact-that it may be eco-
nomically necessary for the farmer to grind
his own grain. Under these circumstances,
small village ‘mills to which the farmer can
bring in grain to be ground and take the
flour away with him are likely to be more
useful.

Mr. Kay (U.K.) then gave an excellent
summaty of the problems of dairy technology
in technically underdeveloped areas stress-
ing the importance of first surveying the
fodder available, detemining the size and
type of plant, the process to be employed,
nature of the water supply, type of energy,
building most-suitable for country conditions,



how the product is to be distributed to the
consumer, the advisory services needed, and
a realistic survey of the prospects and prob-
lems of a dairy industry. He made this
presentation as a discussion leader on the
subject of dairy technology, but no one
wished to comment and there was no further
discussion on this point.

Dr. Scrimshaw (U.S.) then warned that
most of the cotton seed cake available in
tropical areas was not even suitable for
feeding pigs or chickens because of its low
protein quality and high gossypol content,
and under no circumstances should be used
for human consumption. He then went on to
outline the steps necessary in obtaining a
cotton seed flour suitable for human con-
sumption, including careful selection and
cleaning of the seed, cooking at low temper-
atures, taking care that temperatures do not
rise excessively during pressing, and screen-
ing through an 80-mesh screen to raise the
protein and reduce the crude fiber content.
Under these circumstances, the toxic sub-
stance, gossypol, goes into the oil and does
not bind with and damage the lysine to too
great a degree. He cited the WHO-FAO-
UNICEF Protein Advisory Group specifica-
tions for cotton seed flour for human con-
sumption and emphasized that such flour
could make an important contribution to the
protein nutrition of the people in any area
where cotton was grown extensively.

Dr. Thieme (F.A.0.), the Secretary of
the session, spoke of the problems of
processing cashew nuts and the need for
simple mechanical equipment for this pur-
pose, the need for machinery for processing
long vegetable fibers, particularly those
which are soft, and the need of an inexpen-
sive decorticator for handling such fibres
as kanel and juce. ’

Mr. Groom (Tanganyika) thep took the
floor again to ask whether Tanganyika was

ready for even a small scale dairy technology
program. He indicated that in the area in
which he worked, the yield was only 75
gallons per cow per year because of in-
sufficient fodder and dairy husbandry. If
they could prevent vancidity or sissal waste,
it could become an important feedscuff and
asked whether there was a way to do so. He
also asked if there was a way to make cashew
wine acceptable to go to the people who
could afford to pay for it. No one attempted
to answer these questions.

Mr. Kay (U.K.) again took the floor to
point out that the problem of milk produc-
tion in Tanganyika was probably not one of
genetic potential. He cited experience in
India where cows were producing only 80
gallons per year. After intensive efforts
to achieve good feeding and competent
management, in two generations the same
varieties of cattle were producing 800
gallons per year., His suggestion for
Tanganyika was to either produce more
fodder or kill off.some of the cattle.

The delegate from Tanganyika replied
that they had one special situation where
a cooperative managed to increase production
from 75 to 250 gallons per cow in two years,
so they knew it could be done if they could
get the feed.

The concluding comment of cthe afternoon
was by Dr. Ku of Taiwan who recommended
ramie as both a fiber dnd a forage crop. He
indicated that in Taiwan they had a simple
machine to process the fiber, using a bicycle
as generating power, and then the leaves
were a good fodder. (Ramie is a very useful
and hitherto somewhat neglected forage
crop. If cut at 15 inches "of height before
the fiber has developed, it is as good a
forage as alfalfa. If allowed to grow taller,
the fibers begin to develop, but the young
can still be used for fodder.)
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Specialized Session

Plant Pests, Diseases and Deficiencies

Officers
Chairman ~ Dr. C. ]J. P. Magee
(Australia)
Rapporteur — Dr. E. C. Stakman
(U.S.A))
Discussion

Leaders ~ Dr. J. W. C. Geyer
(South Afiica)
Professor C. W. Wardlaw
(U.K.)
Secretary — Dr. Lee Ling (F.A.Q.)
U.S. Participants
Dr. W. M. Myers
Dr. A. L. Ryall

This was an exceptionally satisfactory
session from the standpoints of attendance,
participation, sustained interest, spontaneity
of discussion, scientific content and sensi-
ble attitude. The attendance- ranged from
about 35 to 65 and averaged more than 50
with reptesentatives from 15 known countries,
including several developing ones. Cer-
tainly all of those who attended must have
developed a broad, sound sensible concept
of the urgency of concentrated and coordi-
nated effort in combatting the numerous
biologic enemies of economic plants and of
supplying certain soil deficiencies. The
most unfortunate feature of the entire session
was that there was a minimum of attendees
from less developed countries.

The general topics discussed covered
a wide range, as would be expected, because
of the diversity of pests, diseases, and
deficiencies. However, the contributions
were general and specific, conceptual and
factval.
regarding the destruction caused by weeds,

Estimates based on reliable dara
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irsect pests and diseases in certain coun-
tries indicate that there could now be food
for approximately 7,000 million additional
people if this destruction were prevented.
If the destruction by other organisms such
as birds and rodents were added, the figures
would be much larger. Considerable atten-
tion was given to the hazards of using
chemicals in the control of various types
of pests, particularly where the educational
level of the people is quite low. It was also
pointed up that advocating the use of
chemicals was useless unless these chemi-
cals are available at costs that pemit their
use. There was considerable emphasis on
the strong need for cultural and biological
control of pests and diseases in addition
to the chemical controls which are more
popular ar the present time. Dr. Myers
(U.S.A.) made 2 strong plea for breeding for
resistant varieties as a much safer and
less expensive way to control many of the
current disedses and insect pests, and he
gave outstanding examples from U.S. experi-
ence to document his point.

Dr. Ryall (U.S.A.) gave a formal inter-
vention, by request of the Chairman, in
which he pointed out the problems of pro-
tecting foods from pests once they have
been produced. He briefly reviewed some
of the current research that is going on in
this area.

A number of the delegates from the
less developed countries indicated an inter-
est for pursuing some of rthese questions
more deeply with the U.S. delegates. As a
consequence, Drs. Stakman and Myers held
a coffee hour for many of the participants
and each of them was continually requested
to hold private conversations. It was re-
peatedly suggested that it should be possi-
ble to devise some method of capitalizing on
the potential value of this excellent session,
but this could only be done if ways were



found to attract into the audience a larger
pumber of representatives from less de-
veloped areas.

Specialized Session

Plant Breeding and Improved Varieties

Officers
Chairman — Mr. Miguel Pereira
Continko (Portugal)

Rapporteur — Professor Yuen-Liang Ku

" (China)
Discussion
Leaders -~ Acad. Pavel Popov
(Bulgaria}
Dr. H. A. Togby (U.A.R.}
Dr. Ryuji Ito (Japan)
Secretary — Dr. M. Theilebein

(F.A.0.)

U.S. Participants
Dr. W. M. Myers
Dr. E. C. Stakman

More than 40 papers were covered in
this session. Of those dealing with specific
crops, a disproportionate number were on
industrial crops and only two dealt with
seed production and distribution.

A question was raised regarding private
vs. public breeding programs, private ¥vs.
public seed production and distribution
where breeding programs are public.

Most papers were straightforward plant
breeding. Emphasis was correctly placed on
importance of testing introductions and on
conventional methods of breeding.

The inscribéd speakers were Dr. Myers
(U.S.A.); Dr.Hurwitz, Israel; Professor Colin
Donald, Australia; Dr. Stakman, (U.S.A.);
Professor Russell, U.K.; and East Africa.’

Hurwitz emphasized importance of intro-
ductions. Donald stressed breeding varieties
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for specific fertility levels. Russell em-
phasized the extremely primitive agriculture
into which the varieties must be fitted. He
proposed use of tetraploid varieties which
will not be contaminated with the local
types. (He sees unaware of the problems
the Swedes have encountered with tetra-
ploid rye, red clover and alsike clover
varieties.)

Dr. Myers cautioned against seeking a
panacea via use of mutagons and other
exotic approaches. Dr. Stakman urged use
of simple field epiphytotics to select for
resistant types in heterotic materials.

The only organizational proposal was
Dr. Popov's that F.A.O. should establish
a documentarion center for recording varie-
ties, their characteristics and qualities, to
facilitate world-wide interchange.

This session was the first of the
Conference and it was extremely mechanical
and stiff with essentially no participation
by the less developed countries. U.S.
presentations precipitated several requests
for private conversations and finally in a
coffee session on Sunday' morning at the
hotel. It was really in these informal
sessions where ouf delegates had a chance
to contribute most in this subject.

Specialized Session

Agrarian Structures and Land Settlement

Officers
Chairman — Mr. Roland Diziain
(Cameroun)
Rapporteur — Mr. Colin M. Donald
(Australia)
Discussion

Leaders — Mr. Adamandios
Pepelossis (Greece)
Dr. D. G. Kotovsky
(U.S.8.R.)
Mr. S. Hagrass (U.A.R.)
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Secretary — Dr. E. H. Jacoby (F.A.0.)

U.S. Participants.-

Kenneth Parsons

This session laid bare the real basic
differences between agrarian reform commu-
nist style and westem style, and the real
implications of each. It was really one of
the most lucid comparisons of recent times,
with each side making its case quite effec-
tively. This certainly ser the stage for
every less developed country to know what
it is really committing itself to in making
its choice.

There were repeated allusions to the
excellent Madison, Wisconsin Conference on
Agrarian Reform and the need for another
one now, preferably held in an African
country where these problems are complex
and can be studied on location. This
suggestion seems to be a very good one and
should be followed up.

It was not clear at the outset how much
genuine confusion of terms existed, but no
stones or werds were left unturned in
clarifying the points. Dr. Klatt (U.K.) did
an excellent job of clarifying the proper
use of ‘‘feudalistic and similar terms.
Dr. Parsons (U.5.A.) ensured that there
was no misunderstanding of the terms such
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as ‘‘cooperatives,’”’ “‘state-supported institu-
tions,”’ etc., by clearly pointing out chat
when socialist delegates used these terms,
they referred to *‘forced cooperatives’ based
on the principles lajd down by Lenin. When
western nations use these terms, they do so
in the sense of freedom of individual choice

as expounded by Locke.

Pepelossis (Greece) made a strong plea
for more study and research on a case-by-
case basis and not within the hallowed walls

of academic institutions, but out whefe the
problems are being posed. The hypothesis
that where large rural labor surpluses exist
they can be automatically resolved by
moving them into industrial areas has been
proved false in Greece.

Kotovsky (U.S.S.R.) spoke along the
following lines: Apgrarian reform is a basic
pre-condition to increased agricultural pro-
duction. It is of necessity and by definition
a matked departure from classical procedures
and, therefore, cannot avoid certain dis-
ruption of individual farmer's patterns. If
the basic goal is to increase agricultural
production in a country to feed the hungry
masses, the first visible result must be
the elimination of the old feudal system. A
basic decision in land reform is whether to
take only part or all of the land away from
the feudal landlords for redistribution. Less
developed countries should form impartial
groups to assess their agrarian reform prob-
lems and to devise solutions for them.
These groups should be made up of people
from academic institutions because they are
less subject to pressures and biases.

Hagrass (U.A.R.) gave an eloquent
account of the U.A.R. reform program and
the basic principles upon which.it is founded
that ensure individual freedom.

-Jacoby (F.A.Q.) closed the session with
brief remarks to the effect that each country
should establish its own reform policy in
accordance with its own social and economic
conditions, and it should not be designed
to achjeve a particular ideology.

Strong suggestions were made for addi-
tional conferences on agrarian structures,
held in an African country. Also, a strong
and repeated .plea was made for more
serious research’ on agrarian structures
and unbiased appraisal of case histories.
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Specialized Session

Animal Nutrition and Management

Officers
Chairman — Dr. P. Receveur (Niger)
Rapporteur — Professor V..G. Petrenko
(Ukrainian SSR)

Discussion
Leaders — Mr. W. Webster
(Australia)
Professor E. Jacobsen
(Denmark)

Dr. F. N. Bonsma
(South Africa)
Secretary — Dr. J. H. Anderson
(F.A.Q)

This session was presided over by
Mr. Receveur (Niger) who opened it with a
few general remarks and remained an im-
partial chairman throughout. The session
began with an excellent summary by the
Session Secretary, Mr. J. H. Anderson
(F.A.0.), in which he emphasized that it
was hoped that the discussion would bring
out a statement of the main problem, the
way in which scientific and technical
knowledge could be applied to it, the
probable impact of this knowledge, the re-
search opportunities, gaps in present knowl-
edge and, finally, action to be taken. In
view of the world shortage of animal protein,
he emphasized the need for a 4-point pro-
gram: (1) Improvement of breeding stock;
(2) procectidn from disease; (3) better
feeding; and (4) pgood management. He
pointed out that much of the earth’s surface
must remain in permanent pasture. for either
technical or economic reasons and that for
this reason grass is a particularly neglected
crop whose potential is still largely un-
realized. Other points covered in his intro-
ductory summary were the existence of non-

technical problems such as inefficiency, of
market methods, out-moded land tenure sys-
tems, inadequate credit facilities, and the
like; problems of importing breeding stock,
the fact that the imported stock were not
universally successful; control of the fre-
quency and intensity of grazing and the need
for more attention to drying and silage as
methods of conserving forage for use during
the dry seasons. He suggested that more
attention might be given in some areas to
game animals and even to game farming. He
concluded by stating that the chief bottle-
necks to increased animal production in
technically underdeveloped areas were the
lack of trained personnel, the lack of exten-
sion services and the lack of research.

In the first of the discussion papers,
Mr. Webster of Australia presented a dis-
cussion that dealt entirely with cactle and
sheep faming in northern Australia, an
area which he considered underdeveloped
because it was much less prosperous and
less efficiently managed than southern
Australia.

He was followed by Dr. Bonsma of South
Africa whose theme was that availability
of basic knowledge is notthe limiting factor
in promoting livestock development in under-
developed countries, but rather the problem
is how to apply existing knowledge. He
pointed out that it is more difficult to apply
knowledge to animal production than to crop
production because genetic advancement is
much slower, the knowledge required is more
complex and competition between the animal
and man for food is likely to be involved.
He suggested that control of epidemic and
endemic disease in animals was a govem-
ment or an intemational agency obligation
generally beyond the possibilities of the
individual farmer. His emphasis on the need
for training people from the technically
underdeveloped countries themselves to
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carry the burden of these programs was
appreciated. He concluded by particularly
emphasizing the need for additional training
and for both internal and extemal economic
support for programs of improved animal
production.

The third discussion paper was to have
been given by Professor Jacobsen of
Denmark, but he was unable to be present
and his salient points were presented by
another member of the Danish delegation
speaking in his name. He covered a number
of specific technical points including (1)
the amount of protein required by a high-
yielding dairy cow (2) the nature of specific
amino acid deficiencies in cereals and the
need for them to be made up from other
sowrces (3) variations in the quality and
in general poor quality of fish meal due
toc heat damage during manufacture (4) the
recent “‘paper of Carpenter’’ showing that
bound lysine is not liberated by intestinal
enzymes, and, therefore, that measurement of
total lysine in a feed is *‘valueless.’”’ He
then went on to suggest the value of deter-
mining epsilon amino lysine or ‘‘free lysine”’
in order to detemine the degree of heat
damage and to contro]l the heat damage to
fish meal, meat meal, bone meal and the
like. Suggesting the destruction of lysine
would also indicate the sum parallel damage
to triptofene myophine, threonine and other
essential amino acids. In general, these
points are well taken and were a refreshing
change from the generalities which had
pteceded. Various laboratories have been
using Carpenter's method for two to three
years now and have found it useful. Total
lysine determination is not valueless, but
it is cormrect to indicate that it is of limited
value where heat damage has occurred.
The paper was short and concise.

Before continuing to the interventions,
the Chairman made some faitly extensive
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observations emphasizing that while much
application of scientific and technical
knowledge was no doubt possible, he would
like to call attention to the difficulties
which frequently existed- in technically
underdeveloped areas, in following the
advice of highly qualified experts. Adverse
social and the political conditions, low or
inadequate resources, low level of educa-
tion, poor living conditions and the like
were all obstacles. In his country, breeding
with animals is frequently in the hands of a
few individuals whose way of life is hard
to change. He referred to “tribes” living
under extremely difficult conditions and
poor pasture, and emphasized the frequent
difficulty of improvement because anything
required investment. He asked how a
breeder with 100 animals and a series of
adverse conditions which he listed could
spend $200 improving his herds or his
pasture, particularly when he was not sure
of a market for his improved product. He
continued to ask a series of rhetorical
questions — how, when you are applying
technical knowledge can you modify the
other factors which must go along with it,
such as improving human living quarters.
He indicated that sometimes changed prac-
tices meant the replacement of one evil by
another . without necessarily leading to
improvement. He asked the question, ‘*What
is an underdeveloped area?’’ and answered
it by saying that it is one in which there
was not the human material for technical
development, pointing out that when credit,
machinery, seeds or whatever were supplied,
the human material was still found to be the
heart of the matter. He mentioned that many
experts are frustrated by seeing the, products
of their work, their reports and recommenda-
tions stay in a drawer. He felt thar these
experts should be encouraged to be responsi-
ble for implementing their reports and not



just making the recommendations, or at least
in making their recommendatjons, they must
take into account the actual resources
. within the country or available to it, and
particularly the staff available to implement’
their recommendations.

There was unusually loud applause -at
the practical approach that he took to the
problem for it was evident that he was trying
to establish the frame of reality for the
discussion which was to follow.

The first discussion to follow was by a
delegate from Ghana who made a very useful
presentation on the differences between
mating cows and sheep at the beginning of
the dry season and the beginning of the
rainy season. He showed that the greater
weight obtained at the time of weaning indi-
cated the advantage of the latter. In con-
cluding, he spoke quite frankly of the fact
that technical personnel are becoming more
scarce and difficult tohire for work in Africa
due to the lack of attractive working condi-
tions and career prospects. Although at
first it seemed he might be referring to the
problem which trained local people had
upon returning to their countries, he followed
this with the statement that unless the
African countries were going to be willing to
hire Europeans, they would experience great
difficulties in expediting their own
development.

Lundenburg (Argentina) described the
way in which they were able to very greatly
improve animal production and keep pas-
tures green the year round, in the provinces
of Rosales and Buenos Aires. Without addi-
tional machinery or new investment, the
elements of the methods were better pasture
management, rotation, including rotation of
pasture use, stubble mulch and techniques
of moisture conservation. He translated
this into specific economic gains and in-
vited members of the audience to a- more

detailed presentation of this and other papers
by the Argentine. delegation 2t an informal
meeting in the Hotel Richelieu. He strongly
and confidently recommended the simple
method of improving livestock production as
thoroughly tested in Argentina and applicable
to other areas.

Cuthburts‘:on. (Scotland), an eminent
authority on animal nutrition, gave a state-
ment on several technical points, emphasiz-
ing the Jocobson's remarks regarding the
destruction of lysine and animal feeds did
not reduce their value for ruminant feeding.
Commenting on Hutchinson’s presentation,
he referred to their own studies indicating
that supplementation of the diet of the ewe
in the last weeks before parturition helped
greatly in the rate of growth after birth and
provided an explanation for the results
reported. He then posed a direct and inter-
esting challenge to the group to consider
the possible application in some circum-
stances of feeding animals a prepared ration
the year round without any use of pasture or
natural feeds. He indicated that this is
attracting a good deal of attention in Britain
and some other countries and, although at
first consideration, it might seem impractical
for technically underdeveloped areas, it
might have some use in permitting large
amounts of meat to be raised in close
proximity to cicies where the meat was con-
sumed, reducing problems of transportation
and loss in transit. The method of feed is
simply 15% of a concentrate of 30% soy
bean, 16.25% fish meal, 11.25% batley meal,
7.50% molasses, 15% minerals, added vita-
mins A and D combined with 85% barley.
His presentation stirred some interest and
was appreciated.

A French delegate with experience on
the Ivory Coast gave a presentation of
possibilities for forage improvement in West
Africa, emphésizing particularly that good
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marnagement of grass and pastures was eco-
nomically attractive and also that in the
so-called forest areas good breeding and
stock raising was possible.

A delegate from Algeria described the
difficulties of animal production in the
Sahara.

A Belgian, experienced in Rwanda in
the Congo, emphasized the tendency to look
upon’ cattle as a sign of wealth rather than
to think in terms of their cattle raising as an
economic enterprise. He emphasized the
human factor and difficulty of -interesting
the herdsmen in the technical and economic
aspects of cattle raising. He did not give
specific indications as to how this should
be done other than to indicate that it in-
volved human contacts, presumably exten-
sion agents.

An Australian delegate made a pertinent
and clear plea for remembering the impor-
tance of legumes in animal production,
emphasizing the enormous value of the nitro-
gen return to the soil by nitrogen fixation
associated with legumes. He contrasted the
situation in the U.S., where a pound of beef
commands a very much greater price than a
pound of concentrate, with that in Australia
and even more technically underdeveloped
areas where the ratio was small, his point
being that where prices for meat were low,
legumes may prove to be better economically
and for building fertility of the soil than the
use of concentrates.

A delegate from Argentina emphasized
the savings to be made by bringing an animal
to market weight sooner through improved
feeding practices.

A delegate from Uruguay also gave
examples .of economic advantages of good
animal management. -

A delegate from one of the French
African countries spoke of the value of
a milk indusery in ntilizing raw materials
for feed which might otherwise be wasted.

The “‘interventions’ were concluded by
a very interesting statement by Mr. Sene of
Senegal regarding the desirability of inte-
grating cattle raising with crop raising dn
many underdeveloped areas. The integration
of stock mising with other agricultural
practices had not been mentioned hitherto.

The Secretary’s summary made no
attempt to cover the entire discussion, but
mentioned the following 7 points as particu-
larly worthy of note:

L. The frustration which results if
technical advice is given at too high a
level.  Sometimes the recipients of the
advice are forced to say that if this is the
way we must solve the problem, we’re unable
to solve it at the present time.

2. The loss of advisors due to poor
conditions of service is very serious.

3. That no one had answered Dr.
Cuthbertson’s  question regarding the
applicability of an all concentrate diet to
technically underdeveloped areas and that
this remained a very interesting question.f

4, That the advisor and -the person
advised must work together on the basis of
mutual confidence, a point emphasized by
Hutchinson. ]

5. Thar the search for suirable legumes
for animal feeding in tropical countries
should be extended.

6. That at times there is value in
making dajry industry an objective in itself.

7. The importance of breeding for local
conditions.

In summary the session was, on the
whole, a satisfactory one in terms of parcici-
pation by the delegates and pertinence of
their comments.
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Specialized Session

Animal Disease Control

Officers
Chairman — Dr. G. H. Buck
(Madagascar)
Rapporteur — Dr. Ralph C. Fish
(U.S.A.) substituting
for Dr. W. H. Hagan
Discussion
Leaders — Professor G. Wilson
(Netherlands)
Dr. B. C. Jansen
(South Africa)
Professor B. G. Petrenko
(Ukrainian SSR)
Secretary — Dr. K. V. L. Kesteven
(F.A.0.)

U.S. Participants
Dr. Ralph C. Fish

The U.S. delegate, Dr. W. A. Hagan, was
appointed as Rapporteur for this session,
but he died enroute to the Conference.
This session was opened by a brief eulogy
for Dr. Hagan and the audience stood for a
few moments in his honor. This respect
paid Dr. Hagan was due largely to the very
great international reputation he has enjoyed
in the veternary field over many years.

The session was well attended, particu-
larly in view of its being held on Saturday
afternoon following a strenuous first week of
the Conference. Maximum atendance was
about 60, with a reasonable representation
from thé less developed countries. Some 16
interventions’ from the flosr were offered,
and discussion persisted even after the
session formally closed. -

More techiiical knowledge and research
is needed before adequate disease control
can be accomplished in relation to some
diseases. However, for many animal dis-
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eases, sufficient scientific know-how exists
if the local people and govemnment are
really interested and if technical and finan-
cial assistance are provided from outside.

Although it was not stated in so many
words, allusion was made to the real danger
of the many European veterinarians who are
leaving some of the newer less developed
countries. In some of these areas, fairly
adequate laboratory facilities are rapidly
being depleted of qualified technical
personnel prior to the availability of native
replacements. The danger in such areas
exists that ground will be lost in the fight
against disease.

At least two speakers made reference
to gains in disease control or research as
the result of cooperation of the United
States. For example, one speaker from
Portugal commented on the excellent cooper-
ation and coordination between the U.S. and
his country on African swine fever research.

One speaker stated that the day of the
“‘yisiting expert’”” is past. All too often
such visits result only in recommendations
to local disease control authorities which
they or their country have no means of imple-
menting. The inference.was that technical
aid should be on longer term basis with the
expert actually staying and working with
local authorities on the problem.

Many of the personal contacts made
during the session will continue to be
mutually valuable long after the Conference
closes.

Specialized Session

Agricultural Extension and Farm Management
and Planned Development

Officers
Chairman — Professor Vasile
Malinschi (Rumania)
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Rapporteur — Dr. K. Van der Meer

(Netherlands)
Discussion
Leaders — Mr. Roland Diziain
(Cameroun)

Dr. J. C. Gilson (Canada)

Mr. Carl Christian
Thomsen (Denmark)

Professor J. Tepicht
(Poland)

Mr. R. J. M. Swynnerton
(UKD

Sgcretary — Dr. D. C. Kimmel (F.A.0.)

U.S. Participants
Dr. Sherman Johnson

This was a rather dull session with
only about 30 attendees about 5 of whom
were from less developed countries.

Gilson (Canada) made a worthy contribu-
tion. He classified new technologies as (1)
output increasing, and (2} labor saving.
Japan illustrates the former. Labor saving
technologies are likely to be hazardous in
densely populated areas because surplus
labor cannot be absorbed by growth in non-
farm employment. He also warned againgt
using large and comprehensive models con-
structed for over-all national development in
the formulation of agricultural plans.

Johnson (U.S5.A.) and Thomsen {Den-
mark) stressed points made by U.S. authofs
Malone, Hill and Mosher regarding the
“package {;.an”’ approach in less developed
countries.

Three speakers from less developed
countries described extension activities in
their country.

Specialized Session

Nutrition and Health Policies

Qfficers

Chairman - Professor Tran Vy
(VietNam)

Rapporteur — Dr. Nelson Chaves
(Brazil)

Discussion

Leaders — Dr. K. Savornakich

(Thailand)

Dr. F. T. Sai (Ghana)
Dr. B. Hollgren (Sweden)
Secretary — Dr. B. M. Nicol (F.A.Q.)

U.S. Participants
Dr. N. S. Schrimshaw

This was a reasonably good session.
There was wide participation, including
more from the less developed countries
than in most of the sessions. Although
zbout one-third of the papers were pedes-
trian descriptions of programs, there were
a number of well-informed speakers from
both the developed and less developed
countries. The session touched at many
different significant problems, but did not
really have time to come to grips with any
of them. Recognition of the seriousness
of the malnutrition problems and the need
for finding local solutions to those problems
was the dominant theme of the session, but
emphasis was also given to the need for
training additional personnel from the less
developed countries in the areas: of health
and nutrition.

The opening statement by Dr. Bruce
Nicol of F.A.O. as Secretary was a compe-
tent one, although it stressed the F.A.O.
approach of food balance sheets and food
consumption surveys as initial steps in
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obtaining information regarding nutrition
problems of a country and clinical observa-
tions and surveys as well as vital statis-
tics as later stages. (W.H.O. would express
these in the reverse order.) He emphasized
the need for the cooperation of ministries
of health, education, agriculture, economy,
community development agencies and the
like to solve the nutrition and health prob-
lems of a country, stressing that it is not
a task which can be done by .any one minis-
try or agency. He called atrention to the
gaps in our knowledge of nutrient require-
ments and food composition. He pointed out
the need for the application of food science
and technology in techpically less de-
veloped areas, the development of protein
rich foods, and the improvement of environ-
mental hygiene. He concluded with a
summary of the applied nutrition programs
of W.H.O., F.A.O., and U.N.L.C.E.F.

Dr. Suvarnakich of Thailand was. the
first Discussion Leader. He pointed out
that the importance of nutrition is generally
accepted, but that it is still neglected in
development programs, because nutrition
problems are not well understood by planners
and government leaders and because the
respective responsibilities of the various
ministries for nutrition are not well defined.
He pointed out that it is not unusual to fird
the Ministry of Agriculture promoting crops
for economic reasons in an area where the
Ministry of Health is struggling to combat
malnutrition. What is needed is better
communication.

Dr. Sai of Ghana as the second Dis-
cussion Leader gave one of the best talks
of the afternoon on changing food habits.
He said that an example of this in Ghana
tock place during a’famine of 1958 in which
people were greatly disappointed at the
attendance of children at a newly con-
structed’ school and concluded that the
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people simply weren’t education minded.
When skim milk and corn was made available
from the United States, and sugar was pro-
vided them by the government, they were
able to prepare a gruel for the school chil-
dren which they accepted without question
and which brought about a very marked in-
crease in attendance at the school. It had
been assumed that the people were not edu-
cation minded, when one problem was a
difficulty of their walking 5 to 10 miles to
school with no food. He pointed out that
the matter of resistance by people to chang-
ing food habits should not be over-emphasized
since nearly all of the foods consumed in
his country and in many others had been
introduced within the last 30 years. He
emphasized the need for new foods of good
nutritive value, taking into account cost
and availability and ease of production
within a country, as well as adaprability
to conventional methods of storing and
cooking. He cited the failure of soy bean
introduction into Ghana some years ago, not
because the people would not eat the
cooked beans but because they did not have
the fuel to-cook them all day first. He
pointed out that eggs are sometimes taboo,
but more often the economic value of an egg
as an equivalent to a pound of grain pre-
cludes its use by the family as food. He
made a particularly interesting recommenda-
tion that the prestige value of a newly intro-
duced food should not be so high that only
the most pretigious member of the family,
the father, get it, but should not be so low
that no self-respecting woman would give it
to her toddler. He also suggested that to
get most nutrition programs instituted, it is
necessary to get the support of high govem-
ment officials. He stated that most of the
less developed couniries have strong central
governments who either want to do something
for their people or want to seem to be doing
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something, so that it is frequently possible
to enlist the help of the central government.
An interesting example of solving nutrition
problems which Dr. Sai cited was the elimi-
nation of pellagra in Yugoslavia when a tax
was placed on corn, but not on the importa-
tion of wheat: as a result, corn became a
higher priced delicacy, wheat the more
common cereal grain, and pellagra dis-
appeared.

Mr. Hallgren of Sweden as the third
Discussion Leader gave a straightforward
technical discussion of the preparation in
Sweden of a deodorized, defatted fish
protein concentrate for human consumption.
He emphasized that when treated at 150°
centigrade temperamres or higher, protein
destruction occurs, but using a process in
which the temperature does not exceed 100°
centigrade, they were able to obtain a very
constant protein percentage (80 - 85%) and
a high available .lysine which did not vary
more than 5% from batch to batch. He indi-
cated that the maximum fat content for a
product suitable for addition to cereal
grains was 0.3% and that if it was as high
as 0.5%, it was nolonger acceptable for this
purpose.

The last of the Discussion Leaders,
Dr. McCreery of Canada, described needs
for research and training, emphasizing the
lack of precise knowledge on nutritional
requirements and the tendency for the
recommended allowances of the developed
countries, copied in large part by the less
developed countries to overestimate actual
requirements. He acknowledged the support
coming from the United States and other
developed countries for research in the less
developed areas, but indicated that this
must be very preatly expanded in order to
come anywhere near meeting the need.
Similarly, he mentioned that nutrition
requires physicians, biochemists, public
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health workers, and the like, with an orien-
tation toward nutrition problems rather than
persons trained specifically as nutritionists.
He indicated that the training programs in
the developed countries for persons from. the
underdeveloped ones should be more oriented
than at present to the problems of the latter
and should provide for field training. He
cited the University of London program with
arrangements for field work in Nigeria and
the program of Columbia University with
arrangements for field work in Guatemala,
Haiti, and Egypt as outstanding examples
of what is needed. He concluded by strongly
recommending regional training centers in
the technically underdeveloped areas and
cited the many advantages which these
would have.

Discussion was begun by Isabel Leech
of the U.K., who discussed the question —
what is hunger? She referred particularly
to the tendency in the developed countries
to set the standards higher and higher,
frequently by physiologically ‘meaningless
“‘mathematical manipulation.”” Her theme
was-to urge the less developed countries to
look not to Western standards for the perfect
diet, but to look for the best diet within the
resources of their own country, and then try
to achieve it for the largest possible number
of people.

Tallis of Nigeria mentioned the 300
cases of quashiorcore seen per year in the
clinic for which he was responsible, and
pointed out that if the estimate of at least
100 cases of malnutrition for every one of
quashiotcore was ‘reasonably correct, the
total “magnitude approaching malnutrition in
the country was exceedingly great indeed.
Yet he found his medical colleagues more
interested in the pathology of-quashiorcore
thar in the ecology of it. For Nigeria and
other similar areas, he recommended the
cooperation of health and agricultural



authorities in the investigation of the en-
vironmental factors responsible for the high
prevalence of syndral. He alsq mentioned
the need for better data on normal heights
and weights on composition of tropical

foods (standards for biochemical normality).

A woman delegate from the Ukraine
urged that the nutrition porblems of tech-
nically underdeveloped areas be considered
viewpoint of agricultural eco-
nomics. She tended to deride the emphasis
on special surveys to demonstrate the wide-
spread prevalence of hunger in many coun-
tries, saying that it was only necessary to

from the

visit them and see the malnutrition on
every ‘hand. She stated that economics are
often a major problem even where there is
adequate food production and adequate food
available because a portion of the country
always goes hungry. She wamed that many
developing countries were taking the very
dangerous course of greatly increasing the
importation of food using an increasing
proportion of their funds for this purpose,
spending, on food which could be produced
locally, currency which should be spent on
There is a tendency
to promote the mono-culture of raw material
crops
criticized the increasing importation of food
products from Western countries and
stressed the need to increase the produc-

industrial equipment.

to be processed elsewhere. She

tivity of food crops in less developed coun-
tries not only by increasing the area under
cultivation, but also, as in the developed
countries, by increasing the yield per unit
of land. She added that less developed
countries should follow the example of the
U.S.5.R. where they had gone from one
person producing 5 to 10 kilos per day to
mechanization which could produce 2 tons
per day. (The crop or product was not
cited.) To achieve this, she indicated
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agriculture should be put on a cooperative
basis as a result of government action.

Dr. Schrimshaw was invited to comment
on Dr. Sai’s presentation and referred
briefly to the difficulties and delays in intro-
ducing low cost protein rich foods evyen
after they had passed the phase of labora-
tory development and testing. This was due
to the inevitable delays in finding the best
types of production machinery, receiving it
and assembling it in the less developed
countries; and obtaining packaging ma-
terials; training workmen; setting up a
distribution system; obtaining cooperation
of health workers, agricultural extensionists,
and teachers; meeting government require-
ments, and all the rest. Technical people
responsible for such mixtures should not
become discouraged and give up, but per-
sist in their efforts, recognizing that 2 to 5
years is a minimum period for really estab-
lishing any new food product.

The head of the Nutrition Institute of
Indonesia gave a teport which was brief
and to the point describing-the introduction
of saradeli, a fortified soya milk prepara-
tion, in Indonesia and their substantial
progress toward the introduction of other
soya products and obtaining the increased
use of African palm oil as a source of
vitamin A.

The representative from Switzerland
referred to the great increase in dental
caries in Ghana due to the introduction of
sugar and refined foods which Dr. Sai had
described. He pointed out that this process

occurred in Europe, repeated itself in the .

Far East, and is now taking place in Africa.
He asked what is being done about it and
made- a. plea that dental problems be in-
cluded in nutrition surveys.

Groome of Tanganyika, a young British
agricultural officer, who had made practical
contributions to previous sessions on food
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conservation, pointed out that by improved
methods and the introduction of mosaic
resistant- strains, they were able very
greatly to increase the yield to a point
where it was in excess of local requirements.
This permitted the people to exchange their
excess for fish and other food and thus
greatly improve their diets. He stated that
at the present time this is going on actively
to the benefit of all. He indicated. that what
they needed now was a short term pulse crop
and asked for suggestions. Nobody gave him
any.

A French speaking delegate referred to
the success of Japan in industrial micro-
biology. He then discussed briefly the
possibilities for the use of micro-organisms
to produce food. He admitted that algae and
various chlorelus are not practical at the
present time. He also indicated that in the
past efforts to establish food yeast plants
had failed because the final product has
proved to be too costly. He speculated that
there might be some hope for the production
of microbial solids from the recént discovery
of strains that grow on hydrocarbons, but
made no suggestions of immediate appli-
catiomn.

Dr. Milner, U. S. food technologist with
U.N.I.C.E.F., emphasized a need for.a re-
evaluation of agricultural possibilities for
food production through the application of
food technology. He emphasized that oil-seed
meals can now be processed as a concentrated
source of protein for human consumption.
He referred to an example cited by Dr. Sai
of a failure of soya introduction in Ghana
because people did not have the fuel to boil
them all day, as an example of a failure to
apply existing food technolegy. He referred
to the many ways in which soya is utilized
for food in the Western Pacific and Far
East without prolonged boiling by the appli-

cation of various micro-biological processes
at the home level.

Senecal of Senegal referred to the
success of treating quashiorcore in the
hospital, ,but the need for the physician to
apply this experience to the prevention and
treatment of quashiorcore before children
reached the hospital was brought out. He
described their own efforts in Dakar using
a mixture of fish flour, peanut and millet
which satisfactorily passed animal and
human biological tests and proved accept-
able to the population. He, too, emphasized
the amount of help which is needed in the
production, distribution, and promotion of
new foods and the time involved. He recom-
mended more outside technical assistance
to enable countries to do this successfully.

Miss Hollingsworth of the U.K. then
introduced the subject of research and train-
ing, pointing out first. the need to have
people in government with some experience
in human nutrition so that there were people
who could interpret and act upon the advice
of nutrition experts, a national nutrition
committee or outside censultants. She dis-
cussed some of the problems involved in the
formation of national nutrition committees.

A delegate from Argentina then pre-
sented a detailed catalog of the various
responsibilities of the public health service
toward nutrition and health problems.

Professor Sode-Mogensen of Denmark,
the Chairman of a recently appointed
National Protein Committee, summarized
the history and function of this Committee.

Dr. Prawiranegara, the Director of the
Nutrition Institute of Indonesia, described
the intensive training program for nutrition-
ists and medical officers now underway in
Indonesia, stressing the usefulness of
auxiliary nutritionists and the central part
played in this training program by the
National Nutrition Inscitute of Indonesia.
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He particularly referred to the requirement
for both nutritionists and physicians to spend
‘the last year of their training working under
field conditions.

Discussion was then opened on any of
the preceding topics and Dr. Rachmilewitz
of lsrael gave a brief but good technical
discussion of nutritional anemias, stressing
their world-wide importance and the fact
that they might be associated with deficien-
cies if iron, vitamin B12 aad folic acid in
any combination. He then cited specific
studies in Israel showing that during
pregnancy there is a decrease in the serum
vitamin B12 levels of the mother, even in
normal pregnancy, and that chord blood is
actually several times higher in iron, vitamin
Bl12 and folic acid than maternal blood.
This means that a woman suffering from a
bordérline deficiency of one or more of these
hematopoetic factors might be rapidly pre-
cipitated into severe anemia during the
latter part of her pregnancy if her diet
coitinued to be inadequate.’

Dr. Omen of Holland stressed the very
widespread occurence of vitamin ‘A’ de-
ficiency in the tropics. He pointed out that
this was ironic because in Europe, in the
winterime, where one scarcely sees anything
green, green and yellow vegetables continue
to be consumed. While in the tropics where
one sees green leaves, sources of vitamin
““A” and other essential nutrients every-
where, green leafy vegerables are neglected
in the diet. Furthermore, horticulturists
emphasize other crops without placing
sufficient emphasis on the value of raising
green and yellow vegetables.

Professor Dewilmers of the Delegation
of the Holy See referred to work carried on
in Leopoldville showing electransophographic
changes in children who were deficient in
.protein. He claimed that these changes
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improved when the children were fed protein
before the age of four, but subsequently
became fixed and were not comectable by
diet. (This is a very important observation,
if true. Dr. Morrison of the U.S. Delegation
has discussed this with him, and both
Dr. Morrison and .Dr. Scrimshaw plan to
follow up the references which he gave
them.) He concluded that it was particu-
larly important to improve the diet of children
before they reach school age.

A representative from France made a
statement that Marine plankton are not
suitable for human consumption at the
present time and that research is needed
to find out how to make use of them.

Dr. Fiermro of Ecuador painted a graphic
picture of the very low economic and social
level of the people of rural Ecuador and
then complained bitterly about a nutrition
film supplied for showing to these people
which was so far from their knowledge of
foods or their level of sophistication as to
be absurd. He made a plea for films and
other teaching materials which were
adapted to the nature and needs of people
such as he had described.

The session concluded with a summary
of experiences with the promotion of nu-
trition in Egypt touching on such points as
the difficulty of getting personnel to do
surveys, the usefulness of the food balance
sheet despite its many deficiencies, the
general ineffectiveness of national nutrition
committees in his country, failure of
attempts to introduce soy bean because the
yields are :too low, .the important contribu-
tion of ignorance to protein deficiency
among young children in Egypt, and the
importance of looking at nutrition problems
from their social, psychological, and eco-
nomic aspects.

P
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Specialized Session

Irigation and Water Use

Officers
Chairman — Mr. I. T. Rittani (lraq)
Rapporteur — Mr. Ben Osman (Tunisia)
Discussion
Leaders — Mr. E. J. Davies
(Sierra Leone)
Mr. A. Z. Zahidov
(U.S.S.R))
Dr. R. M. Hagan (U.5.A.)
Secretary — Mr. L. Gamier (F.A.Q.)

U.S. Participants
Dr. R. M. Hagan
Dr. A. T. Mosher

Hagan’s (U.S.A.) lead-off paper, illus-
trated with slides was an excellent setting
for the discussion. He pointed up principles
of good water-use. Dr. Mosher later pointed
to the necessity for preparing advisory
personnel with information and some experi-
ence so they can assist farmers in the first
years of operation on new irrigation sites,

All presentations were appropriately
brief and there was participation by perhaps
fifreen additional speakers,

There was unexpectedly frequent refer-
ence to the problems of how to use irrigation
water in individual fields. Only Hagan’s
paper, however, presented any actual data
on this.

The delegate from Turkey emphasized
that while careful preliminary studies are
useful when there is time for them, need is
so great in some underdeveloped regions
that it is better to proceed with a calculated
risk and without some of the preliminary
studies than to dishearten people further
by more delay.
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The session itself was not particularly
helpful in terms: of new ideas or approaches.
It did, however, -exposé specialists from
developed countries who had information
and background, and these people were
sought out in private. For example, the
Laotian delegate, who is a member of the
Mekong River Commission, has a lengthy
conversation with Dr. Hagan; there was a
session with the Ghana Ambassador re-
garding village warer supplies, and later
several less developed country delegates
had a “*coffee session’ with Dr. Hagan and
two U.S. water resources delegates.

An additional formal U.N. session was
also scheduled to go into detail on the
Pakistan imigation project under consider-
ation. This session had a large attendance
(approximately 70) and perhaps the highlight
was Dr. Revelle’s summary report. Mr. Kovda
(U.N.E.S.C.0.-US.S.R.) expressed concem
about the large size of area to be developed,
and urged that small scale experiments
precede the enomous gamble- by both
Pakistan and the U.S.A.

Informal Discussions

Irrigation Problems

Guests
Professor Ozal (Turkey)
Dr. Ashgar (Pakistan)
Mr. Turjoman (Saudi Arabia)

U.S. Participants
Robert M. Hagan
Leon Damour§
E. L. Hendricks
E."W. Weber

Professor Ozal pointed out that con-
siderable data had been gathered on
hydrology, soils, etc., but Tutkey lacked



personnel to make decisions on underraking
projects and responsibility for design. He
indicated that American A.I.D. personnel had
been very helpful as specialized technical
experts, and as a result of their activities,
many reports have been prepared, many of
which will remain vnused in files unless
top-level decision-making personnel can
assist. He made a plea for sending experi-
enced decision makers who could review
‘present information and get some projects
actually started.  He further suggested
A.LD, provide a team of design engineers
who could camy out project designs and at
the same time train Turkish engineers in
design operations.

Dr. Ashgar discussed the problem of
water delivery through canal distributaries,
and particularly in water courses. IHe
pointed out the extreme inadeguacy of
present set-ups in terms of quantity of
water allowed per urnit of land, inability to
control water flow and shut off water when
not needed, and abuses in water allocation
between farmers on single water courses.
He discussed possibilities of installing

tubewells to augment inadequate supplies

on many distributaries. Consensus was that
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many of the older irrigadon systems in
Pakistan should be extensively revamped
and that their inadequacy is a prime factor
in low yields and salinity.

Mr. Turjoman, a scientist in the Ministry
of Agriculture, pointed out that water deter-
mines Saudi Arabia’s future. He was anxious
to get some imigation projects started in
scattered areas and although he made no
request for help, it is clear that his country
really could use some technical help on
water supply and irrigation.

The delégal:es from both Turkey and
Pakistan offered their full assistance to
Saudi Arabia pointing out that their experi-
ence would be valuable to Saudi Arabia as
it undertook to develop irrigation agriculture.

Ozal and Ashgar spoke very favorably
of Near East South Asia lrrigation Seminars
as providing excellent opportunities for
exchange of information and experience and
contributing to technical cooperation be-
tween countries of a region.

The problem in Pakistan illustrates the
need for research on design and re-design
of distributaries and on simple turn-outs
and water-control devices. ‘



Section D: INDUSTRIAL DEVELOPMENT

Summary

The utility of a Conference such as
UNCAST is difficult to assess on the spot ot
even for several months thereafter. The
meaning of the Conference may manifest it-
self through changes in attitudes toward de-
velopment problems or development tech-
niques as they are faced by the Conference
participants for months and perhaps years in
the future. I have talked to no participant
who thought he had not learned something
from the Conference. Individuals tend to be
exposed to a broader framework than they
have faced in their jobs. They tend to un-
derstand opportunities for activity in areas
which they may have been exposed to in their
countries bur which they had pieviously seen
only in light of special pleading on the part
of one ministry or another., Inevitably, cer-
tain persuasions are broken down in this
process, but others tend to be reinforced.
The worth of an individual’s participation in
the Conference thus becomes a function of
the changes in attitudes and operations over
the future.

Most of the participants from the less
developed couatries were somewhat over-
whelmed by the size, complexity and fomal-
ity of the Conference. Some succumbed to
the enormity of the undertaking. A larger
share of these delegates fought back, at-
tempting to counter this surfeit through in-
sistence on a simple solution to development—
the notion of a newU.N. Agency for Economic
Development—or through ideatification of
specific local problems which they might or
might not be able to define very clearly.

The representatives from less developed
countries will believe’ that this Conference
has failed unless there are clearly defined
areas of multilatera]l follow-up through exist-
ing or new United Nations' organizations,
Strenuous efforts on the part of the U.S. dele-
gation and on the part of West European dele-
gations to create and to expand bilateral op-
portunities for attack on the development
problem will not be a totally satisfactory
resolution of the Conference. No matter how
unrealistjc assisting nations may feel this
less developed country attitude to be, and
no matter how much the less developed coun-
tries may appreciate efforts made to increase
the substantive and procedural utility of the
Conference, they expect action.

The need for speed in economic and in-
dustrial development in the less developed
countries is the most urgent message that
the modern industrial nations should receive
from the Conference. The impatience of less
developed country participants with the pro-
cedures and complexity of the Conference is
symptomatic of this urge to get on with de-
velopment.

Most of the less developed countries
represented at the Conference knew about
major developments in science and technol-
ogy before this Conference was convened.
They came here to discover a means to ac-

.celerate the introduction of these techniques,

Thus, they seek solutions which will give
them the education, training, and instruments
(machinery and equipment) to operate the

_technology rather than illustrations of its
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nature or direction. The less developed
countries will evaluate the Conference solely
in terms of whether or not it shows any prob-
ability of immediately increasing the rate of
economic development in their countries.
Few of the sessions on industrial devel-
opment were well attended. Two of the three
basic industries were treated in the sector
on natural resources and the chemical indus-
try was divided between the two sectors.
There was substantial less developed coun-
try interest in heavy industry and construc-
tion and little interest in the consumer goods
industries. The session on special problems
in industrial development in the less devel-
oped countries was well attended. Less de-
veloped country participation was highest in
the latter session, in the session on construc-
tion, and in the ferrous metals meeting.
There were no films directly useful to
the general context of industrial development
of less developed countries. The French
movie Building in Cur Times covered the
general subject of industrial development ef-
fectively but within the contexr of an in-

dustrialized society,

One major substantive problem in indus-
trial development other than speed, discussed
above, is the polarization of industrial de-
velopment solutions. The representatives of
the less developed countries tend to charac-
terize U.S. and Soviet solutions as unbridled
capitalism and unbridled state control, re-
spectively. They insist that they want to
pursue a path between these poles with the
implication that this has increased the dif-
ficulty of securing economic assistance.

The political-economic problem of how
to finance or otherwise to arrange the trans-
fer of science and technology should “be
examined as a substantive problem of the
Conference. Identifying the modermn science
and technology useful to less developed
countries is only part of the problem; how to

apply it is the key question. Science and
technology is not a free, good like air, it can
only be produced and consumed at consider-
able cost. Thus, if it is to be applied in the
less developed countries, both the developed
countries and the less developed countries
must look for means to defray these costs,
The political implications of these means
may well be more important that the economic
or financial implications., Perhaps planning
sessions discussed this problem, but it was
never discussed in Industrial Development
or in the Intemational Cooperation sections
in which one might have expected it to arise.

The official reporting of the Conference
was, in general, excellent. It maintained an
intellectual balancg between competing view-
points while doing the utmost to direct the
content of the papers and conduct of the ses-
sions to the greatest possible contribution to
the participants from the less developed
countries. Although there was some tendency
toward polarization of the Bloc and U.S.-
Western Europe solutions in the published
reports, most of this was absent from the
summaries presented at the Conference ses-
sions. )

I thought that the most noteworthy pres-
entations of the meeting were those presented
at the Special Session convened by the Con-
ference President on 9 February at 1530
hours. Several-speakers from the less devel-
oped countries presented very clearly that
there are some fundamental conflicts between
the ‘more developed and the less developed
countries, in some cases it was indicated
that their interests were diametrically op-
posed. The need for speed, the urgency of
economic development was particularly ap-
parent at this meeting, The need for restric-
tive foreign trade arrangements among the
less developed countries to promote indige-
nous economic growth was contrasted with
the effort by industrial countries to promote
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freer trading arrangements. The less devel-
oped countries were plainly in a revolution-
ary mood. One delegate made an almost in-
flammatory statement in which he said, “we
must not go on with a siruation in which
some countries seek assistance and others
dispense it.,” .

The follow-up actions that seem indi-
cated by the discussions in the various ses-
sions on lndustrial Development are:

1. The U.N. Commissioner for Industrial
Development should (a) acquire a staff of
senior advisory personnel consisting of in-
dividuals with direct operational experience
in the industrial sectors to which they are
assigned; and (b) initiate use of ad hoc ad-
visory services, in one or two key sectors,
such as ferrous metallurgy and construction
materials.

2. Both A.LD. and the U.N., operating
in their respective spheres of responsibiliry,
should assist directly in financing detailed
feasibility surveys for industrial projects
made by competent survey organizations
where these projects serve to implement
broad economic surveys or plans.

3. Both A.L.D. and the U.N. should in-
tensify assistance for ‘upgrading basic educa-
tion, expansion of technical training and
augmenting university programs. To the ex-
tent that the Peace Corps can expand its
function in these areas, it should likewise
be encouraged to do so.

4. In providing assistance in the in-
dustrial development sector, a much greater
tole should be played by individuals with
broad experience in private industry.

General Session

Officers
Chairman—Mr. Jonathan B. Bingham—
U.8.A. (Conference Vice-
President)

Secretary and

Rapporteur—Dr. S.N. Rostovsky, UNCAST
Scientific Secretariat, USSR
national

U.S. Participants
Dr. J.Herbert Hollomon, Assistant Secre-

tary of Commerce for Science and
Technology

Jonathan B.Bingham, U.S. Representative
to the Economic and Social Council
of the U.N.

Dr. William A.W.Krebs, Vice-President,
Arthur D. Lircele, Inc.

Ambassador Bingham made an excellent
introduction of the session, The speakers
dealt with rather general issues and inevita-
bly focussed on some of the political issues
that lurk near the surface. Each of the major
groups of states delivered statements of na-
tional attitudes and policies. Each speaker
attempted to relate these policies to the Con-
ference objectives, but the keynote was
policy rather than development.

Three principal avenues of approach to
the economic organization of the development
process.

1. The representatives.of the USSR and
the Eastem European countries insisting on
essentially complete state control of eco-
nomic activity.

2. The U.S. insisting on as little stare
control of activity as is consistent with eco-
nomic development.

3. The developing countries insisting
on an admixture of these views which accom-
modates local cultural and economic pattems
as well as their desire for rapid economic
-growth.

Attendance ar the General Session on
Industrial Development was large and dlmost
all of the less developed countries: were
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represented in the session. There was vig-
orous participation from the limited numbBer
who could get the floor during the session,
Mr. Tata of India did a distinguished job in
presenting the case of the less developed
countries and Mr. Schwab of France did an
effective job of stating the thesis of a mixed
economy in a large industrial country.

Specialized Session

Engineering Techniques and Organization

Officers
Chairman—Professor K.N. Plotnikov, In-
stitute of Economics, Academy
of Science, USSR
Rapporteur—Dr. Fredrico Rivero, Engineer
in the Venezuelan Institute
of Technical and Industrial
Research
Secretary—Mr, R. Muller (ECE)

U.S. Participants
None

This session was at best somewhat
marginal in wtil