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Summaries of Feature Articles

Industrial Development Board
Helds Third Session

The  Industrial Development  Board
began its third session 24 April in
Vienna. During its three-weck scssion,
the Board reviewed the work of UNTIN)
in 1968 and discussed future activities,
A subsidiary of the 45-member Board,
the Working Group on Programme andl
Co-ordination, met 8 22 April.

The Awtometive Industry ia Devel-
oping Countries

by Fernand L. Picard

In deciding whether to establish an
automotive industry, a developing coun-
try niust consider such questions as the
potential market, the national road
!{'.ﬂt‘m, the feasibility of ancillary in-
(ustries and the availability of tech-
nical stalf. The automotive industry in
most developing countries will robably
&0 through three phases : assemgly, with
most of the components im rted ;
gradual incorporation of locally pro-
duceditens; and national self-sufficiency
in tooling and vehicle research,

Cagltal Is Not Enough

Many developing countrics liave set up
financial justitutions which not only
give the medinin-term and long-term
loans needed by fledgling industrial
ventures, but also provide technical
assistance and advisory servicrs, The
two institutions described - the Indus.
trial Development Corporation of the
Dominican ‘((-puhfi(' and the Medjum
Industry Hauk of the Republic of Korea
- serve specific national development
needs,

Domiaican Repubiic; Fisancial
and Techaical Assistance f,
Develepment Bank .

by José Andvés Aybar Castellanos

Republic of Kerea: Bank Ean.
courages Sanall Industries
by Pan Yomg Les
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Le Coneell du in-
ﬁmﬂwu‘m-h-

La troisitme session du Conseil du dé-
veloppement industriel s'est ouverte a
Vienne le 24 avril. Au cours de cette
session de trois semaines, les partici-
ants ont fait le point des activités de
ONUDI en 1968 ¢t ont procédé a
Pexamen de ses activités futures. Le
Groupe de travail du programme et
de la coordination, organe subsidiaire
du Conseil qui comprend 45 membres,
s'est réuni du 8 au 22 avril.

L'industrie automebile dans los
Pays on vele do développomont

par Fernand L. Picard

Pour décider #°il doit ou non créer une
industrie automobile, un pays en voic de
développement doit commencer par étu-
dier les possibilités dy marché, Pétat de
son réseau routier, la viabilit¢ d'indus-
tries ancillaires et ses ressources en
personnel technique. Dans la plupart
des pays en voie de développement,
Pindustrie de 1’automobile passera pro-
hablement par trois ¢tapes successives:
asscmblage, la plupart des pitces et
¢léments étant importés; incorporation
rogresive de piéces et éléments de
abrication locale et enfin, auto-
approvisionnement en matiére d’outil-
lage et de recherche dans le domaine
automobile.

Les capitaux ne seat pas tout

Un grand nombre de ys en voie de
(Ié\ef(:ppcmem ont créé des institutions
financiéres qui n’accordent pas scule-
ment aux entreprises naissantes les préts
a moyen ct a long terme dont clles ont
besoin, mais leur fournissent aussi une
assistance technique et des services con-
sultatifs. Les :L:ux institutions  dé-
crites — 1’Office du développement
industriel en République Dominicaine,
et la Banque de la moyenne industric
en République de Corée -- répondent
a des ins précis du développement
national,

we Deminicaine: L°Of-
fice du lom industric]
ot toeh'l.::o”

bar José Andrés Aybar Castellanos

""‘-‘3’: Corée 1 Une Bangue

bar Pan Young Lee

la de Desarrelie lndustrial
S8 tevcer periede de sesie-

La Junta de Desarrollo Industrial inicié
Su tercer periodo de sesiones, cuya
duracion fué de tres semanas, el 24 Je
abril, en Viena. Durante el periodo, la
Junta examiné las actividades de la
ONUDI ¢n 1968 y estudio sus futuras
actividades. El Grupo  de ‘Trabajo
cncargado del Programa y de la Co-
ordinacion, érgano auxiliar de la Junta
compuesto de 45 miembros, se reunié
del fral 22 de abril.

la industria autometris bos
paless on desarrelle -

por Fernand L. Picard

Al decidir el establecimiento de una
industria  automotriz, los pafses en
desarrollo deben considerar cuestiones
como: el mercado posible, el sistema
nacional de carreteras, la viabilidad de
industrias auxiliares y el personal técnico
disponible. En la mayorfa de los paises
en desarrollo la industria automotriz
atravesara probablemente tres etapas:
montaje de piezas importadas en sy
mayor Farte, introduccién gradual de
piezas fabricadas localmente y auto-
suficicncia nacional en la produccién de
herramientas y en las investigaciones
sobre vehiculos.

El capital ne basta

Muchos paises en desarrollo han estable-
cido instituciones financieras que no
solo proporcionan los préstamos a plazo
mediano y largo necesarios para las
empresas industriales incipientes, sino
que tarubién prestan asistencia técnica
y servicios consultivos. Cada una de las
Instituciones descritas — la Corporacién
de Fomento Industrial de la Repiiblica
Dominicana y el Banco de Ia Industria
Mediana de ra Republica de Corea —
satislace necesidades nacionales concre-
tas del desarrollo.

bor Jos¢ Andrés Aybar Castellanes

de Coren: EI
wnh’c".h:.h
por Pan Youmg Lae
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by Homey Seligman

Most industrics use radioisotopes and
most manufactured products are sub-
Jected to radioisotope radiation. Devel-
oping countries can use radioisotopes
in many ways, including the assesament
of water resources in arid regions, the
irradiation of food, quality control, the
control of industrial flow rates, sterili-
zation of medical products and pest
control,

m.-anmu,...
by Joan Viet

Traditional methods of documentation
are becoming lem and lew effective for
national and international develop-
ment agencies, which must identify
quickly the items of information most
weful to them. In the last few years
much work has been done on develop-
ing an automated system of documen-
tation involving the use of descriptors.
is now indexing by subject its
documentation by means of a list of
descriptors on industrialization.

U‘-d-m-bn“

Coppanmsn ™ o7 o vele o

par Henry Solj

La plupart des industries utilisent des
radioisotopes et la plupart des articles
manufacturés sont soumis a une irradia-
tion r radioisotopes. Les pays en
voie de développement peuvent utiliser
les radioisotopes A des fins multiples
telles gue I'évaluation des ressources
hydrauliques des régions arides, 'ir-
radiation des produits alimentaires, le
contréle de la qualité, le contrdle de
la production industrielle, la stérilisa-
tion des produits médicaux et la lutte
contre les parasites,

wnl‘vm
por Joan Viet

Les méthodes traditionnelles de docy-
mentation répondent de moins en moins
aux besoins des institutions nationales
et internationales de développement,
qui doivent identifier rapidement les
informations qui leur seront le plus
utiles. Au cours de ces derniéres années,
un effort important a ét¢ faie pour
mettre au point un systéme automatisé
de documentation utilisant les services
de descripteurs. L’'ONUDI s’emploie
actucllement & classer sa documentation

par sujet grice A une liste de descrip-

teurs sur Pindustrialisation,

Usee de los
nuhh.- radisied-

por Hemry Seligman

La mayor parte de las industrias utilizan
radioisétopos y en la produccién de la
mayorfa de los articulos manufacturados
interviene la irradiacién con radio-
is6topos. Los paises en desarrollo pueden
utilizar los radioisétopos para muchos
fines: determinacién de los recursos
hidrailicos en las regiones iridas,
irradiacién de alimentos, control de
calidad, control del movimiento de
productos en la industria, esterilizacion
de productos médicos y lucha anti-
parasitaria.

Decumentaciéa y desarrelle
por Jean Viet

Los métodos tradicionales de docu-
mentacién son cada vez menos eficaces
para las actividades de los organismos
nacionales ¢ internacionales que se
ocupan del desarrollo y que deben
identificar rdpidamente la informacién
que les es mf- valiosa. En los ultimos
anos se ha hecho mucho para establecer
un sistema automatizado de documenta-
cién mediante el uso de descriptores, La
ONUDI estd preparando los indices de
su documentacion mediante una lista
de descriptores sobre industrializacién.
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Industrial Development Board

Tuz THIRD sEsION of the Industrial Development
Board, the principal policy-making organ of the
United Nations Industrial Development Organization
(UNIDO), was held at the Neue Hofburg, Vienna,
from 24 April to 15 May 1969. In the course of the
session, the Board adopted thirteen resolutions, reached
a number of conclusions and made recommendations
relating to the work programme of UNIDO,

The Board elected the following officers: President,
Carlos Ortiz de Rozas (Argentina); Vice Presidents:
Tenu Petrov (Bulgaria), Dikoko Quan (Cameroon)
and  Enver Murad {Pakistan); Rapporteur: Borje
Billuer (Sweden),

Working Group on Programme and Co-erdination

The session of the Board was preceded by a two-
week meeting of the Working Group on Programme
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and Co-ordination, a subsidiary body set up by the
Board at its second session to examine the past, present
and proposed work programmes of UNIDO, assess
their financial implications and review the central
role of UNIDO in co-ordinating the activities of the
United Nations system in the field of industrial develop-
ment.

The Working Group examined the work pro-
grammes of UNIDO for 1968, 1969 and 1970 and also
discussed the long-term work programmes for 1971
and subsequent years. In addition, it gave preliminary
consideration to the question of the central role of
UNIDO in co-ordinating the activities of the United
Nations system in the field of industrial development.

The Board approved the report of the Working
Group and incorporated it into the report of the
Board, adding the observations made during the dis-
cussion of the report of the Working Group. The




Board albo decided to maintain the Working Group
on Programme and Co-ordination as a nent
subsidiary organ open to all members of the Board.

Agenda of the session

In addition to consideration of the report of the
Working Group on Programme and Co-ordiration,
the fifteen-point agenda of the Board included a review
of the co-ordinating role of UNIDO among United
Nations agencies working in the industrial field ; future
policies and guidelines for the long-term programme
of UNIDO:; financial and organizational matters and
questions relating to intergovernmental and non-
governmental organizations.

Reselutions adepted by the Beard

During the course of the third session, the Board
adopted thirteen resolutions.

On the Regular Programme of Technical Assistance, the
Board recommended that the General Amembly take
budgetary action for the implementation of the pro-
gramme proposals by appropriatiag the necessary
funds within section 14 of the regular budget of the
United Nations in 1970 and that the sum of US$ 1.5
million be taken as the planning level figure for the
Regular Programme of Technical Assistance for indus-
trial development in 1971,

On the subject of the central role of UNIDO in co-

Holds Third Session

ordinating the activities of the United Nations System in the
Jold of industrial development, the Board noted the
bilateral arrangements on co-operation concluded
between UNIDO and the International Labour
Organisation (ILO), the United Nations Educational,
Scientific and Cultural Organization (UNESCO), the
Economic Cummission for Africa (ECA), the Econo-
mic Commission for Europe (ECE), the United Nations
Economic and Social Office in Beirut (UNESOB) and
the Economic Commission for Latin America (ECLA).
It emphasized the need for reaching long-term agree-
ments with all these organizations and requested the
Executive Director to submit a comprehensive report
on the implementation of this resolution to the Board
at its fourth session.

The programme of Special Industrial Services (SIS) was
the subject of another resolution. After noting that the
number of requests for amsistance under the SIS pro-

gramme has increased at a rate that may lead to an
early depletion of the resources available for new pro-
jects, the Board stressed the importance of the activities
of the SIS within the framework of technical co-
operation and endorsed the concern expressed by the
Governing Council of the UNDP on the need to
continue them on a more permanent basis, It hoped
that the Governing Council of the UNDP would insure
the availability of funds for the continuation of the
SIS programme at a level consistent with past develop-
ment and commensurate with future necds,

Another resolution adopted was on industrial develop-
ment field advisers, whose number the Board found to
be “limited and insufficicnt to provide adequate
coverage and service to the developing countries”, The
Board urged the further working out of arrangeinents,
under the agreement between the Administrator of the
UNDP and the Executive Director of UNIDO, for
the establishment and financing of the existing pro-
gramme of UNIDO industrial development advisers,
preferably before the end of 1969.

In a resolution on the promotion of export-oriented
industries, the Board considered the need to avoid
dispersal of effort between various United Nations
bodies working in this field and requested the Exe-
cutive Director to give special emphasis to standardi-
zation, quality control, product improvement, design,
packaging and similar measures, in addition to sub-
contracting and licensing arrangements aimed at

improving the market acceptance and competitiveness
of the industrial products of the developing countries.

The Board, in a resolution relating to the recruitment
of :xperts, expressed the conviction that “the existing
resources of experts both in the developed and develop-
ing countries have not yet been fully utilized”. It then
asked the Executive Director to increase UNIDO
participation in the recruitment of experts for Special
Fund and Technical Assistance projects and to
strengthen co-operation with national authorities. It
also recommended that he simplify recruitnent and
assignment formalities and called his attention to the
need to obtain the services of experts at a reasonable
cost.

Another resolution dealt with the wtilization of com-
Puters and computer techniques for industrial development. The
Board recalled the General Assembly resolution on
international co-operation for the utilization of com-
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puters and computer techniques for development and
invited the Exccutive Director to assist the United
Nations Secretary-General in preparing his report on
the subject.

In another resolution the Board expressed apprecia-
tion to the countries that had announced contributions
for 1969 at the U.NIDO Pledging Conference held on
+ December 1968 and called on the Executive Director
to take steps to achieve a rational utilization of existing
voluntary contributions. It also called on all countries
participating in UNIDO to increase their support by
announcing appropriate contributions at the 1969
UNIDO Pledging Conference and to make every effort
to raise their contributions for 1970,

The resolution regarding co-operatives in industrial de-
velopment listed ways in which the co-operative move-
ment could contribute to industrial development and
tequested the Executive Director, in consultation with
the International Labour Organisation (ILO), other
specialized agencies and the International Co-operative
Alliance, to prepare a report illustrating the role
played by co-operatives in the industrial development
of individual countries.

Regarding a special meeting of the United Nations Indus-
trial Development Organization, the Board requested the
Executive Director to consult Governments partici-
pating in the work of UNIDO to stully the possibility
of convening a special meeting of the member countries
of UNIDO, within the framework of the twenty-fifth
regular session of the General Assembly of the United
Nations in 1970 (the ycar in which the twenty-fifth
anniversary of the United Nations will be celebrated),
in order to comwsider the long-term participation of
UNIDO in industrial development in the developing
countries and, in particular, its participation in
achieving the objectives of the Second Development
Decade. The Board requested the Executive Director
to report the results to the twenty-fourth session of the
General Assembly, together with the report of the
third session of the Industrial Development Board.

In the resolution regarding financiel questions relating
to the UNIDO Reguiar Programme of Technical Assistance,
the Board noted that the Governing Council of UNDP
had recommended changes in the programming and
budgeting procedures of the Regular Programme of
Technical Assistance, under which a separate section
of the United Nations budget was devoted to technical
assistance for industrial development. The resolution
goes on to state that the present procedure “has con-
siderably expedited assistance” to developing countries
and stresses the need for “advance planning in the
field of industrial development” as well as “for having
specific resources available for this purpose”.

A Tresolution adopted by the Board concerning
UNIDO and the Second United Nations Development Decode
stated that the work of UNIDO in respect to the
Development Decade, in accelerating industrial de-
velopment in the developing countries, should receive
high priority. It also decided that the contribution of
UNIDO should be based on the concepts that:

® Developed and developing countries are partners
in world economy where both have interde pendent
roles to perform;

@ Present economic conditions have to be improved
to make them conducive to the growth of both partners
S0 as to enable the developing countries to secure a
larger share of world production and trade that will
provide their peoples with a reasonable standard of
living and permit their economies to expand with a
substantial increase in the industrial portion of the gross
national product;

@ It is desirable to give assistance to industrial
development and such assistance should provide the
opportunity for a substantial increase in the level and
quality of industrial production in developing coun-
tries. This will require a co-ordinated effort by both
developed and developing countries;
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@ While amistance is being extended to developing

cowntrics to accclerate their industrial development,

and concerted action should be taken by

the international community to give the products of

developing countries greater access to world markets
under better terms of trade;

® The contribution of UNIDO to the Decade must
be developed within its terms of reference and co-
ordinated with the UNCTAD proposals and contribu-
tion to the Decade. The resolution asks the Executive
Director to submit a report to the Board at its fourth
sesion on the proposed contribution to the Decade,
specifying the policy measures by sectors to be imple-
mented on the national, regional and international
levehs.

The last resolution adopted by the Board dealt with
indernational co-operation in ihe Jield of industrial develop-
ment. It stated that while the main responsibility for
economic and social development rested on  the
developing countries themselves, ‘‘complementary
international cc-operation” was important and should
be attuned to the conditions and policies of those
countries. It recommended that the industrialized
countries and the developing countries should co-
operate increasingly in the industrialization plans of
developing countries; such co-operation should be free
from political, economic and other pressures,

Conslusions and recommendanticns

The Board reached a number of conclusions and
made recommendations relating to both the field
activities and the supporting activities of the Organ-
ization.

With regard to field activities, the Board expressed
the view that UN1DO should assume responsibility for

an increased number of Technical Asslstance  and
Special Fund projects financed by the United Nations
Development Programme (UNDP),

The Board also recommended that UNIDO should
maintain close contact with governnients of bhaoth
developed and developing countries, with UNTDO
national committees and with the regional cconomic
commissions of the United Nations. The role of the
industrial field advisers in this respect should be defined
and developed and their numbers increased, thus
enabling them to serve as a channcl of communication
between UNIDO headquarters and the field.

Turning to the question of supporting activities, the
Board expressed the view that these should be increas-
ingly related to field projects. It suggested areas that
might receive concentrated attention.

With regard to industrial information the Board
“asigned high prionity to the expansion of the Inform-
ation Clearing-house with the n~cessary strengthen-
ing of the local transter facilities in developing coun-
tries”. It also recommended that UNIDO, in close
co-operation with the United Nations Conference on
Trade and Development (UNCTAD) and the General
Agreement on Tariffs and Trade (GATT), contribute

to the expansion of rade of the developing countries
in 1970,

The Board requested UNIDO to keep in mind the
promotional aspects of the mandate given it by the
General Assembly. One of the purposes of its promo-
tional activities, it was noted, should be to help mobil-
izeinternal and external know-how, taking into account
the results of work already doue in this field,

Finally, the Board stressed the central role of UNIDO
in co-ordinating the industrial development activities
of the United Nations family.

Rise in Industrial Production in Last Quarter of 1968

An increase in industrial production was recorded
for the principal regions of the world in the last quarter
of 1968 over the comparable figure for 1967, according
t the latest United Nations statistics,

Taking the year 1963 as a base (100), industrial pro-
duction in the Soviet Union and castern Europe rose
from 137 in the last quarter of 1967, to0 148 in the las
quarter of 1968. For the developed market economies
& a group, the comparable figure in 1968 was 141,
In the developing countrics as a whole the index
reached 145 in the last quarter of 1968,

In the developing countrics taken as a group, the
highest production figures for the finst quarter of 1969
were registered for clectricity and gas (171); crude
petroleum and natural gas (165); chemicals, petroleum
and coal products (153); and heavy manufacturing
(149).

Index numbers of world industrial production by
branches of industry and by regions appear as a special
feature in the August issue of the Monthly Bulletin of
Stetistics. Prepared by the Statistical Office of the
United Nations, the Bulletin also includes a special
table on world production of certain raw materials
and electricity, which shows the volume of production
and index numbers for coal, petroleum, cement, pig-
iron, crude steel, copper, zinc, lead, tin, aluminium,
natural rubber and electricity.

The Monthly Bulletin of Statistics is a bilingual printed
publication with texts in English and French and may
be ordered from the Sales Section, United Nations,
New York or Geneva or through hooksellers, price
US $2.00. It provides monthly statistics on some
70 subjects from more than 180 countries and terri-
tories, together with special tables illustrating important
features of world economic developments.
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Tn UNIDO InpustriaL PromotioN Seavice par-
ticipated in the Budapest International Trade
Fair ’69, 16 —26 May, and will take part in the Second
Asian International Trade Fair, Tehran, 5 —24 Oc-
tober, in a further effort to promote contacts between
industrial and business leaders from developing and
industrially advanced countries.

At Budapest the Service concentrated on three major
activities: arranging meetings between potential sup-
pliers and consumers of technical know-how and fi-
nancial and technical assistance; conducting Industry
Days for the instrument and glass industries and
reviewing the exhibits of developing countries.

As a result, negotiations are underway for joint
ventures between developing and industrialized coun-
tries in the construction and operation of glass, medi-
cal instrument and microscope factories and in the esta-
blishment of a repair and maintenance workshop for
medical instruments in developing countries. One de-
veloping country reached an agreement with an insti-
tute in an industrialized country for the provision of
five one-year fellowships for engineers,

The Industry Days for instruments, 1921 May,
and glass, 22 —23 May, were organized by UNIDO in
co-operation with the Hungarian Chamber of Com-
merce and the Federation of Technical and Scientific
Societies of Hungary (MTESZ). Some 25 participants
held round-table and small-group discussions, visited
factories and had preliminary talks on possible joint
ventures. Among the main topics were repair and
maintenance problems in developing countries, invest-
ment incentives offered by these countries and recent
technical developments and assistance available through
UNIDO and the industrialized countries represented.

UNIDO staff members interviewed visitors and
exhibitors to ascertain the types of products being sought
by potential consumers and the nature of the problems,
such as questions of packaging, standardization and
product design, that confront manufacturers in the
promotion and export of products.

The Industrial Promotion Service (IPS) at the
Second Asian International Trade Fair in Tehran will
feature presentations and discussions on needs and
technical developments affecting specific industries
such as the manufacture of fertilizers, petrochemicals,
and building and construction materials.

The Service will be an information and referral
service, staffed by UNIDO experts with the assistance
of the Ministry of Economy, Tehran, and is open to
all Asian Trade Fair *69 exhibitors and visitors who are
directly concerned with industrial promotion. Potential
consumers and suppliers of financial and/or technical
assistance to developing industry may list their special
Project interests, their needs and/or terms and the type
of counterparts they would like to meet,

IPS will identify and bring together participants
who have complementary interests. An IPS service will
arrange for the participants to meet so that they can

pursue their own private discussions or negotiations and
explore the possibilities of joint ventures, the supply of
technical know-how and “the provision of financial
assistance,

In addition, IPS plans to offer the following services
to persons registering:

® Daily IPS Bulletins containing the names of
persons newly registered, the organizations they repre-
sent and their addresses;

@ IPS Bulletin Board for the posting of business
notices and other investment-promotion information
by IPS participants;

@ IPS Display Counter where persons who have
registered may leave relevant literature;

® Assistance in scheduling and publicizing indus-
trial promotion presentations and nectings, which may
include the showing of industrial films in the sponsor's
own exhibit area or in various halls in the Fair grounds;

® IPS paging service to assist in locating partici-
pants and to provide assistance in arranging meetings
between them in the IPS lounge;

® Informal advice and help by UNIDO experts,
within the limits of the staff and time available, on
problems of industrial promotion.

United Nations Secretary-General U Thant has made
the following statement conceming the Trade Fair:

“The purpose of the Second Asian International
Trade Fair is to promote trade among developing
countries, especially those of Asia, and between these
countries and the rest of the world. This is a highly
desirable and practical objective which I strongly
support.

“Participants in the First Asian Trade Fair, which
was organized in 1966 by the Government of Thai-
land with the support of the United Nations, were
successful in finding new markets for their products
and in strengthening their existing trade links. The
great success of the First Asian Fair showed that both
developing and economically developed conntries
have much to gain by exhibiting their products at
international events such as the Second Asian Iuter-
national Trade Fair, which the Government of Iran
will organize in Tehran in October, 1969,

“I welcome the plan to hold seminars on trade
promotion during the period of the Fair. These
conferences will enable traders from developing
countries to discuss with leading businessmen from
the main trading centers of the world practical means
of developing trade with economies of different kinds.

“I warmly commend the Second Asian Internatio-
nal Trade Fair to all member governments of the
United Nations. I hope they will take part in the
Fair and will encourage comurercial organizations
in their countries to participate also. This Fair is an
example of international co-operation which will
benefit all who participate in it.”




"7 The Auther: Fermand Picard, an
engineer (Ecole Nationale Supérieure
d’Arts et Métiers, Lille ), has been work-
ing in the automobile industry for more
than 40 years. He is now a special adviser
to Renault where he has held several
positions, including that of Director of
Studies and Research. He has received
numerous national and international honours and has been an
officer of several professional organizations, including the
Fédération Internationale des Sociétés d’Ingénieurs des Tech-
niques de I’ Automobile. He has rwritten many papers for pre-
Senlation to professional groups and publication n  their
Journals.

The Automotive

Il IT wist for a developing country to devote a large
proportion of its means to creating an automotive
industry when vehicles of every kind can be supplied
more cheaply by industrialized countries? Is this the
best use of human and financial resources? These
questions must be carefully considered when examining
the possibility of establishing an automotive industry
in a developing country.

The devclopment of such an integrated industry
brings with it other basic industries and enriches the
economy of a country. Large supplies of raw materials
and manufactured goods, such as steel, castings, light
alloys, plate glass, textiles, paint, chemical products
and electrical apparatus, are required. To obtain these
supplies, miues must be dug, new processes adopted and
factories butlt,

As the industry needs trained men, the question of
the provision of technical and teacher training colleges
has to be examined.

Moreover, the standards required by automotive
manufacturing are quality combined with quantity.
Quality in production is difficult to achjeve and harder
to maintain, for it requires a strict mental and physical
discipline. This new mental attitude, once acquired,
is likely to spread beyond the factory to the home. Such
beneficial effects are particularly apparent in the
automobile industry, with its strict requirements, com-
Plexity of manufacturing processes and the popularity
of its products.

It is, in addition, a promotional industry, fully
Justifying the high priority given to it in a nuniber of
countries,
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Conditions for autometive
ostablishing an

Before the creation of an automotive industry in a
developing country, many Questions must be carefully
considered. An evaluation must be made of the avail-
able resources of the country, and the prospects of
medium and long-term economic development must
be assessed in order to ascertain the market for the
product. Capital must be procured to finance the
industry, qualified staff have to be found to manage and
develop it and the supply of raw materials has to be
assured.

Market. Every developing country should have a
co-ordinated transport system for moving passengers
and goods cheaply. A study of the potential market
should, therefore, include transport requirements.

Much depends on the geographical characteristics of
the country, the distribution of natural resources and
of population. It is essential, therefore, to project the
evolution of these factors for a period of from ten to
fiteen years by an exploratory survcy that should
include, for example, such considerations as the de-
crease in the rural population in proportion to the
increase in the industrial population.

The study should determine whether the existing
systems of transport (seaports, railways, roads, water-
ways and airports) can be developed sufficiently to
meet future requirements. It should also define the
contribution of road transport, cither long-haul (heavy
trucks with semi-trailers) or delivery and cargo-transfer
vehicles.

The level of passenger transport depends on general
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economic development, and in the initial Phase there Namber of vehisies por 1,000 pepulnsion in relncion to
is always an increase in collective passenger transport,  =atlenal per caplta inceme.

Smaller buses suitable for shorter distances have the :‘3""'1’:2.. of Vehicles

advantage of being adaptable to traffic increases during  “housend inhatkants

transitional periods, of not requiring a heavy invest- :gg D N s a
ment in infrastructure and of being immediately ser- ol St o

viceable. Coach-building is economical and requires e
skills similar to those used in the building of horse- 200f: s
drawn vehicles, _

Collective passenger transport is a transitional phase T
pending the development of private transport, It may
be asumed that the vehicles can be manufactured
quickly in sufficient quantity and that, thereafter,
manufacture will be for replacement only, that is to
say, 10 per cent of the pool a year. This percentage
should be borne in mind when contemplating the con-
struction of automotive factories. REIRRY

Interesting studies have been made on the growth of 0t
national pools of private vehicles. One such, made in
1960 by Henri Hondermarcq, Director General of "
Roads and Bridges in the Belgian Ministry of Public 0F: 5
Works, showed that in 1960 the vehicle densities per :
thousand head of population iu relation to the por capita
income of the countries selected were distributed in
logarithmic co-ordinates more or less along a straight
line (see figure 1). Another statistician concluded that
the number of vehicles per thousand inhabitants varies
proportionally with the exponent 1.8 of the national
por capita income. (Number of vehicles per thousand
inhabitants = per capita income 1.8.)
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be taken as a rough guide and must be interpreted in Netienat per capite income in US §




accordance with the relevant social and political struc-
ture,

It must be borne in mind that these figures refer to
private cars as single units, regardless of sizc. Moreover,
i certain developing conntries, the structure of the
vehicle-owner population is different from that found
m conntries where there is a trend towards a homo-

geneons private car structire made up ol vehicles of

simikar dimensions and characteristies, as i the United
States of America.

For a country with, fur example. ten nilhon inhabit-
auts and an anmmaal gross nadional product per capita
of abont USSH00, it would be wnreasonable to plan on

the basis of 500,000 privatc vehicles, as the Honder-
marcq graph indicates only seventeen cavs per thousand
inhabitants, that is a total of 300,000 vehicles. These
considerations shonld make it possivle to plan a pro-
gramme for ten years, forecasting (on the basis of the
anticipated growth in the number of inhabitants and
gross national product: the annual increase in the
mmber of coaches buses, ntility vehicles and pri-
vate cars on the road. Fhe annual maintenance and
renewal of the existing vehicle fleet necessitates the
production of a number of vehicles ronghly equal 10
one tenth of the existing population,

Itis for the Government o decide the proportion of

total vehicle reqnivements to be met by impovts and by
domestic produetion, and it mnst adapt the legislative
and customs regulations accordingly. 1t domestic manu-
factnre is to be enconriged, the Governnient, in order
to attract private euterprise, most decide the number
of vehicle inanulacturers permitted to set up operations
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and the number of models that they will be able to
manufacture,

Road system. A national system of roads s essential,
It must be surveyed to ascertain whether it consists of
paved or dirt highways; the proportions of each type
of road; whether the roads become dusty or muddy
according to the season; the maximum gradients in
hilly country; the number and type of ancillary facili-
ties, such as bridges and lferries; whether urban roads
are paved or metalled and their condition. These facts
must be known in order to be able to make a judicious
choice of vehicles (uttlity, bus, coach or private car)
suttable for use in the country in question and to decide
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how they can be made as ef ficiently and inexpensively
as possible.

If motor production is to be encouraged, the Govern-
ment should have parallel plans for the financing and
developiment of the road systen. If a progressive policy
is followed, it may be possible to envisage a more rapid
development of the motor vehicle construction pro-
gramme and it may be easier to obtain both domestic
and foreign aid.

Ancillary industries. 1f it is intended to create a local
automotive manulacturing industry capable of satisfy-
ing average needs, the industries required to supply
the basic materials such as steel and petroleum, must
be established. Their establishment can be timed to
suit the country’s development plan, provided this is
taken into account in tixing schedules for the incor-
poration of locally produced materials.

The steel industry must be designed to produce high-
quality steel, as the manufacture of motor vehjcles calls
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for considerable quantities of high standard carbon and
alloy steels containing alloying agents such as nickel,
chromium or manganese that have to mect strict speci-
fications. Priority must be established for the delivery
of these stcels by the local steel works in order that
deliveries can fit in with the plans for the use of locally
produced components. Highly specialized steels such
as valve and stainless steels, which are used in small
quantities, can be imported for several years without a
serious effect on cost. The use of thin-sheet stecl for
the manufacture of car bodic; necessitates the employ-
ment of skilled technicians; specialized installations
should be imported, until the amount of thin-sheet
steel requircd is sufficient to warrant the full use of
such installations and to amortize their cost.

The petroleum industry is connected with fuel and
lubricant requirements and the question of the estab-
lishment of domestic refincries reyuires careful study. It
is essential that luel specifications meet international
standards.

Apart from primary materials, almost a (uarter ol
the cost of a motor car is in the purchase of particular
parts produced by specialized indnstries. Most coun-
trics today produce the glass and textiles they need, but
an inventory of the production capacities of such
industries should e made 1o discover whether they
will be able to meet the quality and quantity require-
ments of a local motor industry. The establishment of
factories to manufacture accessorics such as fuel inject-
ion pumps and windshield wipers, should be foreseen.

Technical staff. “The problem of the labour force is
one of the most difficult to solve. Once a firm is
established it can organize an apprentice school to
train mechanics and provide advanced instruction for
skilled workers. A technical and professional training
system must be developed at several levels to provide
the industry with the necessary technical staff. This is
& government responsibility, and an early decision to
set up technical schools, to secure assistance in working
out programmes, and to obtain experienced teachers
will stimulate industrialization. The lack of qualified
personnel is perhaps the most difficult obstacle to
overcome.

If the country already has universities providing
scientific training, technical schools could be estab-
lished within their framework. Adult training pro-
grammes should also be set up for the teaching of
general mathematical and scientific knowledge necess-
ary for the assimilation of foreign techniques. The
engineers seconded from the co-opera ting manufacturer
can participate in this programme and such collabor-

ation will also have a favourable sychological effeer
on co-operation within the enterprise,

Selection of equipment.  After the type of motor vehicle
(utility or private car) has heen decided upon, together
with its price level, a choice must Iy made from all
the vehicles produced of this particular type. T'he first
factor in making a selection is he country of the co-
operating manufacturer. The choice will obvionsty Iy
influenced by ties of common lainguage and interest, It
two languages are mvolved, basic documentation mnst
be translated and units of m asurewent mav have (o
be converted, for example, from the English American
system, to the mnetric systen. Connmmity of interest is
also a fundamental consideration. Monctary zones,
trade agreements, political svstenss and intermational
relations are all factors 1o be taken into consideration,

Once the co-operating  manufactirer las  been
chosen, it remains to select the vehicke 1o be [oduced,
Financial considerations, particutarly the question of
the most favourable credit terms, may resnlt in the
selection of a vehicle that may seem o be technically
less suitable. The next task is (o adapt the vehiele (o
the climate, the terrain and the habits of the customers,
The key staff of the licensee's trading, sales and serviec
departments must take part in the work of moditieation
so that they becone acquainted with the product and
are able to market it competently.,

Financing. Financing may assume widely varied
forms depending on the degree of financial collabora-
tion between the local and the co-operating mannfac-
turers. The question of finance must be examined at
the first stage of the planning of the project and must
take into account all items in the investment and
operating budgets.

A scrutiny should include the tollowing points:

@ The financial plan must cover several vears and
should specify precisely the amount and timing of the
various costs and ways of meeting theni. The rate of
integration of local industry must he in accordance with
the means available for financing the investments need-
ed to bring local industry into operation,

@ Attable of manufacturing costs should be made to
ascertain the reductions expected from the measures
outlined.

No item of expenditure must be overlooked in these
forecasting studies, which should include:
@ Investments in the purchase of land, the con-

struction of factories and the purchase, trausport and
installation of machine tools;




® Obligations concerning shipping and the manu-
facture and storage of parts;

@ Costs for the establishment of sales and service
facilities, particularly stocks of spare parts;

® Large.scale credit both to dealers and customers.

The phases of integration

Establishment of the factory. The choice of the location
of the factory is of the greatest importance, for this
choice affects the entire future of the enterprise. Will
only vehicle assembly be attempted or is complete
manufacture envisaged ?

An assembly plant may be best located in the vicinity
of a port cquipped for handling heavy and cumbersome
crates and in a position to dispatch vehicles throughout
the country with case and cconomy. The establishment
of a free port inay have advantages, if a large number
of the vchicles assembled are to he exported to neigh-
bouring countries. Distribution is always difficult and
costly, particularly in arcas where road and rail com-
Inunications are scarce or unreliable, A port location
also has the advantage of facilitating contact with the
customs administration. Proximity to it may also reduce
the timc required to begin the production of finishcd
vehicles,

In the case of local manufacture, the choice of loca-
tion is more complicated, for in the long run economic
considerations will be the deciding factors. The local
manufacturing plant must be in immedjate proximity
to & mecting point of rail, road and, if possible, river
conununications, so that the raw materials and pro-
ducts purchased abroad or domestically can be trans-
ported cconomically to the factory and the finished
vchicles to their delivery points. The location of the
plant is extremely important and should be preceded
by an operational study taking into consideration such
future necds as the location of the mnain suppliers, the
major customers and the area permitting the most
cconomical distribution of tinished vehicles,

The plant should be located in a large centre of
population with cultural amenities and educational
opportunitics where high-quality labour can bhe casily
recruited. The climate should lye teniperate so that a
large output can be obtained from the labour force
without the necessity of spending considerable sums
on heating or air conditioning. It should also be dry,
since humidity causes oxidation of parts during manu-
facture, necessitating eostly special treatment. The site
should be free from sand-bearing winds, as dust
shortens the working life of machine tools and endan-
gers the painting process. Finally, the site must be
compatible with existing national development plans.
Experience shows that the area of the site should be
from three to ten times the area 1equired for the
initial project.

Seemingly time-saving and casy solutions, such as
the purchase of an old vacant factory, should be
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avoided. Economical high-quality production calls for
a plant designed for a specific purpose.

Phases of integration. There are three principal phases
in the integration process: (a) assembly, when most
of the components are imported; (b) gradual incor-
poration of locally produced items, made with imported
tools until production is wholly local; and (¢ ) national
self-sufficiency in tooling and vehicle rescarch.

The last is the ultimate objective, the time taken
depending more on the over-all development of the
engineering industry and of national education than
on the automotive industry itself.

Assembly.  This phase can be divided into two stages.
The first, known as semi-knocked down (SKD), covers
the final assembly of an imported vehicle. It entails the
body work (a completely welded shell already painted),
the mechanical components supplied in complete units
and the interior trim and fittings ready to be put into
place. This is a satisfactory temporary solution for
small markets as it eliminates costly welding and paint
shops, facilitates the training of a labour force, requires
the establishment of an organization which includes a
quality control department and provides an oppor-
tunity for organizing sales and services, for setting up
spare-part depots and for the training of operatives for
repair and maintenance services,

Once paint shops have been installed bodies can be
imported unpainted. Customers often equate the quality
of a vehicle with the quality of its finish; this operation
should not be undertaken, therefore, until it can be
done well.

The second stage is complete knocked-down (CKD)
which usually entails the importation of such units as:
body work without welding (platform frame, body
panels, dashboards, bonnets and wings); mechanical
parts (motor, transmission, steering gear, front and rear
suspension in complete units) assembled and tested
before dispatch; fittings and trim.

CKD can be subdivided into two stages: the first,
where body items are shipped in the form of units; the
second, where the units are in the form of subassemblies
or sets of pieces that are put together on the spot. This
method facilitates local fabrication of small sheet-
metal items and requires the setting up of welding and
body building shops.

A quality control section for outside supplies must
be set up with the necessary apparatus for checking
incoming articles against specifications. The co-operat-
ing manufacturer must take part in this work, sending
his experts to visit the suppliers, checking the first
deliveries in his own laboratories, making contact with
licensers to securc their assistance so that the local
licensees can achieve the necessary level of quality.
Considerable preparatory work must also be under-
taken at the manufacturer’s home base, such as speci-
fying the nature and the form of items to be forwarded
and gathering them together for packing and shipping.

It is often difficult and expensive to deliver parts
to workshops thousands of miles away in the same
condition that they would arrive at the co-operating




manufacturer’s own asseinbly line. Packing materials
and labour for a Renault 10, for instance, cost as much
as asembly of the same car in the manufacturer’s
workshops. This explains the high cost of SKD or
CKD assembly when progressive development of local
integration covering accessories is not part of the plan,
The CKD formula is, however, worthwhile for distant
destinations on account of the saving in freight.

The use of technical expertise during the assembly
phase is very iinportant. Welding and paint shop
specialists are needed to help local management put
the new plant into operation. An engineer must he
seconded by the co-operating manufacturer to insure
technical liaison, supervise the quality of accessories
and equipment hought locally and arrange for the
adaptations that might prove necessary. Similarly, a
servicc technician should be seconded to set up the
stocks of spare parts in co-operation with the local
management of the undertaking and to train mechanics
in repair and maintenance.

Incorporation of locally manufactured articles, Locally
manufactured articles must he incorporated gradually
to insure that vehicles assembled away from the fact-
ories of the co-operating manufacturer meet the same
quality requirements at the lowest possiblc net cost.

The replacement of parts from the original manu-
facturer by locally manufactured parts will be necessary
for various reasons:

® Parts may be difficult to transport or may
deteriorate during the journey;

@ Parts of large diinensions involve freight costs
that considerably increase the price;

® Tariffs may protect local supplies by the im-
position of a surcharge on iinported parts;

® Certain parts may be cheaper to manufacture
locally than to import;

® The maximum amount of local labour should
be employed in skilled work.

Also to be taken into consideration are the financial
relations between the licensee and local industrial
groups or policies requiring a certain percentage of
national production in the final product.

The selection of parts to be made locally and the
moment for their incorporation call for detailed exam-
ination. Studies for the planniug of local manufacture
must be carried out either by the co-operating manu-
facturer or by a qualified engineering company. Loc-
ally manufactured parts will gradually be incorporated
into production when they are of a sufficiently high
quality. Facilities for producing blanks of advanced
design, involving pressure casting in light alloys and
foundry precision work with ferrous metals, will not
be immediately available, and if it is impossible to
import them, special designs will have to be made for
the mechanical parts involved.

High-quality steels arc required in vehicle construct-
ion. Importation of these steels will have to be allowed

until the quality of the local Product can be fully
guaranteed. During this phase the role of the test
laboratory and of its quality control facilities wilf be
vital. Usually it will have to be under the direction
of an engineer seconded by the co-operating many-
facturer, and his Judgement must be final. His findings
will have to be confirmed by the technical departments
of the co-operating manufacturer iy the case of afl the
vital parts of the vehicle and of those affecting its
safety. The local quality control section will have (o
guarantee that series production conforms strictiv to
the samples provided. '

The manufacturing of the body work demands heavy
capital investment. Amortization of the equipment over
a reasonable period needs large scries production. As
the sheet metal of the quality required is difficult to
obtain locally, local production of the pressings should
not be considered in most cases. A more attractive
financial proposition is to continue to import them and
complete the shell and sub-units locally with tooling
supplied by the co-operating mannfacturcr,

Self-sufficiency in tooling and vehicle research. “I'he phase
concerning national selfsufficicney  in tooling and
vehicle research is very difficult to foresce as it depends
on a number of circumstances such as expansion aund
general prosperity. It will extend over a long period,
arising at the beginning of the first assenibly phase anr
becoming more prouounced during the phase of iucor-
poration.,

There is also the question of machine tools and
equipment. The management should make Provision in
its investment budget for the purchases needed to
expand facilities for the production of tooling and
inspection equipment. Training for skilled workers in
the industry niust then be undertaken.

At first the rescarch office will simply be a classifying
and nomenclature registry. Later it will handle niodifi-
cations and suggest improvements suitable to the tastes
of customers. The local office will soon also be able to
offer solutions to problems simultancously with the
co-operating manufacturer’s research of fice, and the
merits of the solutions can be discussed.

Current situation

Since 1946 the principal American and European
manufacturers have been collaborating with the coun-
tries interested in promoting the development of auto-
motive industries in their territories. In 1965 important
automotive manufacturing countries controlled, either
completely or technically, more than 395 factories or
assembly lines in 55 countries. There are, however,
fairly wide differences in the status of these establish-
ments. They may be classified in three main groups;

® Subsidiaries, in which the company’s holding is
nore than 50 per cent;

@ Establishments in which the co-operating manu-
facturer has a minority financial interest; and
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@ Establishments wholly dependent financially on
domestic companies undertaking assembly or manu-
facture with the technical co-operation of a foreign
manufacturer.

The establishment of these local manufacturing or
assembly units has been made necessary primarily
because of customs dutics and taxes imposed on im-
ported vehicles. Some countrics, such as Argentina,
Brazil, Mexico and Spain, have progressively reached
the stage of manufacturing 95 per cent of various
models and, in some cases, the entire car.

Establishing an automotive industry in a developing
country demands substantial resources in the form of
competent staff, good organization and c¢xecution.
Patience and tiine are ueeded because financial resour-
ces are limited. The most difficult task, however, is

training, especially of the managerial and supervisory
staff. In addition to being educated and skilled in their
speciality, they must also be experienced, and experi-
ence takes time to acquire.

The methods outlined will enable a satisfactory result
to be achieved, but the stages cannot be rushed.

A government can do a great deal to help thc manu-
facturer, a prime necessity being consistency of policy.
The programme must be feasible, and the production
capacity should not be over-cstimated.

Finally, it is essential to protect a developing industry
with customs duty on finished imported vehicles to
insure reasonable profitability for national investment
and to offset the higher net cost due to the modest
scale of production and the need to train manpower.

WMMMM“M
Causing Defects

A fundamental relationship between the strength of
plastics and the liquids that cause them to crack and
break has been discovered which makes it possible to
predict the susceptibility of any plastic to the forma-
tion of small structural defects when it comes in contact
with certain liquids. These defects, called crazes, are
weakened arcas that form in plassy polyiuers (non-
rubbery plastics) and evenwally break apart to form
cracks and then fractures.

It is believed that the new understanding of the
resistance of polymers to liguids will help design
engineers to sclect accuratcly the most appropriate
type of plastic to meet product requirements. Know-
ledge of the relationship will also permit engineers to
design greater strength into plastic products.
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During the research it was shown that crazes are
neither solid polymer nor true cracks, even though
they arc shaped like cracks and reflect light.

Through the use of analytical techniques, including
electron microscopy, it was shown that the feathery
crazes that form when a piece of plastic is bent or stretch-
ed are, in fact, tiny regions interlaced with millions of
submicroscopic holes. Because of this sponge-like
texture, crazes become weak points at which cracks
and fractures may be generated.

The case with which these minute holes form in a
craze is dependent upon certain properties of liquids
that are placed in contact with the plastic when it is
stretched or bent. One of these liquid properties is the
ability of the liquid to “wet” the polymer or spread
over its surface, the other is the tendency for the liquid
to be absorbed by the plastic. The most destructive
liquids are those that both wet the surface of the plastic
and are absorbed by it.

It is estimated that crazes produced in plastics dur-
ing contact with liquids such as oils, gasolines, alcohols,
lacquers, dry cleaning fluids and various houschold
vapours are responsible for the crazing and eventual
failure of transparent containers, airplane windows,
eyeglass frames, hairbrushes and numerous opaque
plastic articles in which the crazes are not visible.

Adapted from “General Electric Research and Development
Center Public Information” (United States of America),
29 November 1968.
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, Capital Is Not Enough

IN MANY DEVELOPING countries, the activities of commercial banks in the establishment and I
expansion of industrial ventures could be complemented. In response to this need, a special |
kind of bank, which may be called a corporation or an agency, has been evolved to give medium-
term and long-term loans at low interest rates and to provide technical assistance and advisory
services,

The Industrial Research and Development News is carrying a series of articles showing how these
institutions operate in various countries. On the following pages are profiles of the Industrial
Development Corporation of the Dominican Republic, which has helped finance and provide
technical assistance for a wide variety of industrial ventures, including such major projects as
an industrial estate and the Medium Industry Bank of Korea, which concentrates its efforts on
financing small industries, partly through a credit guarantee reserve fund.

With varying degrees of success, these and other development institutions are helping their
countries attract capital, develop managerial skills, identify feasible industrial projects, establish
and operate industrial ventures, conduct applied research, provide technical assistance and, in
general, accelerate industrial development.

Dominicen Republic Finenciel and

Technical Assistance from
. Development Bank
By José Andrés Agbar Casloliance

The Industrial Development Corporation (Corpor-
‘ acion de Fomento Industrial, CFI), an autonomous

The Auther: José Aw’_“”" Castellanos has f State organization having its own resources, was
’ been the Director General of the | established in May 1962 to promote the industrial
Corporacion de Fomento Industrial | development of the Dominican Republic in close co-

. Since 1966. Prior to this he held such positions as = operation with private enterprise.

, Secrelary of State for Finance and Alderman of the city Incorporating the lessons learned by financial insti-
of Santo Domingo. He has represented his Government tutions for development in other countries, (}l"l is
ot international meetings, including the Conference of empoyvcrcd to provide sgpplcn'ncmary linapcing l.or th(-
the International Monetary Fund and the Inter-Ameri- | establishment or expansion of any e¢conomically justiti-

can Commiltee on the Alliance for Progress (ICAP) fzfl;?c‘:‘,‘s::;;'t::;""a"'"" and (o offer it the necessary

Aeld in Wc‘uhmglon, DC " 199‘4’ o wfll as the The activities of the Corporation include preparation
Inter-American Economic and Social Council Confer- of projects for industrial ventures, establishment of
ence held in Lima, Peru, in that same year. pilot plants, supervision of the use of loans, awarding

of scholarships for specialized studies at home and
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abroad, and construction and maintenance of estab-
lishments for accelerated vocational training.

Besides the national resources at its disposal, CF1
receives financial assistance from leading international
organizations. This allows it to grant medium and
long-term loans at low intcrest rates, to make capital
awards and to promote the implementation of projects
that are valuable to the Dominican economy, joining
forces with private investors in order to bring about an
efficient process of national industrialization.

Industrial priorities

To facilitate the performance of its specific tasks,
CFI has adopted the following general policies:

@ To promote and finance the establishment and
expansion of industries that will help to meet the needs
of domestic consumption, substitute for imports and
cncourage exports;

® To promote the industrial treatment of agri-
cultural products, the development of mineral resources
and the use of a higher proportion of indigenous raw
materials;

® To promote the full use of industrial capacity,
improve productivity and incrcase employment;;

® To raise the standard of living generally, increase
the purchasing power of the population and, in con-
sequence, the domestic market for agricultural and
industrial products;

® To attract unproductive savings to activities that
are in the interests of economic and social development,
and to foster a capital market that will facilitate
partnership between Dominican and foreign investors,

Lean pelicy

Whenever favourablc market conditions exist for the
articles produced or likely to be produced without an
increase being made in the prevailing protective tariff
rates, CFI can grant long, medium or short-term
developnient loans. Long-term loans, repayable in from
three to ten years, are intended for the financing of
the establishment of new industrial enterprises or for the
expansion of existiug plants when the technical, econo-
mic and financial analysis of the requests confirms the
desirability of granting such loans.

Medium-term loans are rcpayable in from one to
three years. These arc to finance the purchase of
machinery and plant for the modernization of indus-
tries with prospects for development, and/or for the
purchase of raw matcrials and intermediate goods by
enterprises in which the cycle of processing and sale is
such as to provide cconomic Justification for this type
of loan. Short-term loans, repayable within one year,
are intended to finance seasonal and emergency work-
ing capital requirements when this type of financing
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can speed the productive process and permit the
optimum use of installed capacity. The applicants
must show that they have exhausted all other possi-
bilities of obtaining funds.

Within the periods mentioned, the recipient of the
loan will be granted an adequate period of grace,
during which he will pay only the interest due.

Operating precedures

CFI recently adopted procedures making its opera-
tion as a development bank more efficient, particul-
arly in dealing promptly with requests submitted.

An applicant first approaches the Financial Division.
Its Evaluation Section interviews him, assesses the
project proposed and offers guidance regarding the
programme on which he wishes to embark. If the
investment requested is consistent with the industrial
policy of the Corporation, the applicant is helped to
complete a form for a loan request or to prepare the
necessary project.

It is important that applicants supply all the in-
formation requested by CFI, consent to inspection
arrangements, offer adequate guarantees for the loans
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they request, use them in the manner decided upon and
insure the repayment of capital and interest to the
Corporation within the agreed period.

Techmical assistance

The Corporation has a well-equipped Promotion
vision that offers industrial entrepreneurs economic,
financial and industrial engineering assistance. Enter.
prises financed by CFI receive technical assistance free,
and other enterprises requesting  assistance pay
moderate fees.

Since the beginning of ity lending operations in
October 1962, CFI has inade 601 loans amounting
to a total of 7,608,996.44 pesos.! Of these, 186 loans
totalling 897,569.69 pesos were returned voluntarily
or by court order or were impossible to recover, heing
mainly loans granted during 1963 and 1964 u.der a
programme of loans to crafts and small industries, over
60 per cent of which never operated satisfactorily. Thus
a balance of 415 loans, for a total amount of 6,711,426.75
pesos, remained.

These 415 loans are helping Dominican industry to
an increase in industrial production of 20,134,000
pesos. It is estimated that 2,340 direct employment
opportunities will be created, representing earnings of
approximately 3,510,000 pesos, and that 7,020 indirect
employment opportunities will be created, with ap-
proximate earnings of 7,020,000 pesos.

The 415 loans have been distributed among the
following types of activity:

Type of entorprice Peses
Baborles .......................... . 2000
Battordes . ....... . .00ttt 36,000.00
Bullding meaterials ... . .. 986,7¢7.08
Qlothlng ... ... 00 l”.”l..
Communications ........ . ... """ 100.00
w ......................... 133,000.35
Yood produwets ... gqgeanen
Fostwear. ........ ... 130,479.93
Geala mill produets .. ... 94,319.00
Botodo . ... .. . oo 15,000.00
m-' ............................ 53,463.99
ol rwiRl L LLIIIILITPIPRERPPPRS 21”1:::3
Leachor lndwmeery .|| pigiages
Mo‘qﬁkym ....... 447,702.4
Masufacture ofice ............ . . . 171,953.50
Manufacture of toxtlles .. .. . . m
Moat and ment proparations ... .. . 77490000
menefsetures .. || 217,002.2

Paper and cardbeard preducts .. . 73029798
mumm 511,00.72
Primtlng. ................. oo 12,000.00
Rubberproducts ............. 75,000.00
;ch sevated drinks .......... . .. 87,4873.00
w-lu-.uy.’..IZIIIZIIZIIIIIIIZII lm'__
6,711,420.73

' US$ 1.00 = 1 peso.

On the basis of the experience of the last three years,
with improved ipecialization of staff and an increased
demand for loans for sound industrial products, it is
hoped to grant loans amounting to 2 million pesos in
1969 and 2.5 million pesos in 1970).

Herrvera ladustrial Zone

In an effort to promote industrial development, the
Corporation seeks to use the best methods for facilitat-
ing the establishment of industrial enterprises by
national investors. One of the most effective steps in
this direction has been the acquisition of land in the
Herrera district for the establishment of an industrial
zone. Up to the present time, approximately 74,800
pesos have been invested by the State, as follows :

mmhllnml-d-udﬂlm Peoses

Studics andpleaning ........ .. . 5,000

l&-nnndolt-.tﬂdty-” ....... - ’ﬁ’z

Land dennted) 18,900 m? o poses .

Area aliotied 10 streets (about IS%‘ ...... ll~ ‘
L, ¥

mammm,uwnu-&m.
Number of leane

8 4

R
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These investments in the Herrera Industrial Zone
have stimulated investments by the private sector in
fixed capital assets to a value of 839,635 pesos, as
shown below:

Investment by the sector in the Poses
Aves seld en S-yeur term

23,144.3 m? at 2.63 peses (averange
value

This mobilization of domestic savings has resulted
in the economic and social effects described below,
thus strengthening the zone and encouraging a steady
increase in investment by the private sector.

Employment created: 152 posts Poses
90 shilled werkers; annual wage . ... ... .. 130,000
ﬂmm;-—-dnp ...... 31,%0
20 administrative emnployses .. .... . . .
Seclal wellare paymeonts, 23°, .. ... .. m

Tetal 353,123

These investments required intermediate inputs of
280,000 pesos, as set out below:

Intermediste inguts Posee
mdm,g'“g
ode. ... 20000
Production sad other materinlds . ... . l’, 7
Tecal 200,000

Six plants are at the manufacturing stage at the
present time, and six more are planned to begin pro-
duction this year.

Breabhdown of investmont ia the Value %
Zeone in poses
TheSete .................. .
The privatenester ....... _l,.”,” 9.1
1,527,500 1009

Now in operation in the Zone are: a clothing factory,
sodium hypochlorite chemical works, sock manufac-
turer, carpet factory, plastics factory, and a small-scale
metallurgical project.

One of the most significant projects undertaken in
the last decade is the Dominican Metallurgical Com.
plex (METALDOM), financed Jointly by the Agency
for International Development (AID), Camer Inter-
national de Espana and CF1; it was opened in Decem-
ber 1968 and is expected to have a positive impact on
the economic and social development of the country,
More than 600 employees are working at the Complex
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at the present time, and the monthly pay roll exceeds
100,000.00 pesos.

The total capital cost of this project is 12 million
pesos. The principal lines of production will be rolled
products, iron tubes and pipes, galvanization, rods for
use in construction, metal structures, carts and carriages,
locks and furniture.

With the establishment of this industrial complex, it
is hoped that the outflow of foreign currency reserves
for imports of similar products will be reduced by
approximately 3 million pesos annually.

Oﬁnmndmm

CFI, anxious to develop industries in the indus-
trially underdeveloped regions of the Dominican
Republic and to take advantage of areas that are rich
in agricultural resources, such as the Samani region,
has decided to establish a coconut industry there. The
region at present exports copra without benefit to the
country owing to the low prices obtained and to the
small quantity that can be exported. In addition, there
is a shortage of edible oils.

In establishing this industry, CF1 is contributing to
the economic and social development of the region and
insuring a supply of copra that can be used by the
industry as a raw material for the extraction of crude
oil. The industrial project is at the final stages of
installation and is expected to be in operation soon, Its
total capital cost is about 556,000 pesos and it will
give employment to 35 people; it will also help to
reduce the outfiow of foreign currency.

Studies have been carried out on specific projects
to determine their feasibility. Studies on the following
Projects are now available to interested investors:

Activicy Total cagltal sone
in poses

Um'nblumh-m

cams hagaeee ...... .. .. . 2,700.000
Wood hillers (horbleides) ......... 1,500.000
Caustic soda sad shierine ....... 2400000
Caccava floue for haherles .. ... 117000
Preduction of ferage frem

plantaia and/or folinge and

salhs ... ... T U 300,000
Corn flour for human and aaimal

ssncumptien ............ ... ..., 220000

In keeping with its over-all objectives, the Corpora-
tion has participated actively in working groups of
officials representing public and private bodies ap-
pointed to prepare various preliminary drafts for
legislation on industrial protection and incentives;
these efforts have led to the Industrial Incentives and
Protection Law, No. 299, dated 23 April 1968,




The development of small industry in Korea, as in
other developing countries, is a most important factor
in the economic, social and political aims of the country
in view of the predominant part small industry plays
in the over-all economy.

According to the Mining and Manufacturing Census
for 1966, conducted by the Korean Reconstruction
Bank, there were 24,264 mining and manufacturing
establishments in Korea that employed more than five
workers, including 23,854 establishments with up to
199 workers in the manufacturing industry and with
up to 299 workers in the mining industry, The census

indicated that small mining and manufacturing
firms accounted for 58.4 per cent of total employment
figures and 44.8 per cent of the total value of produc-
tion,

Little attention, however, had been given to the
development of this sector of industry, It was only in
1961 that small industry began to receive more Govern-
ment support. The most significant measure in this
respect was the enactment of the Medium Industry
Bank Act, dated 1 July 1961, designed to lay the
foundation for financial support for the growth of
small industry. A month later, the Medium Industry
Bank (MIB) came into existence as the first financial
institution specializing in financing small industry in

The purpose of the Bank is to promote the indepen-
dent economic activities of small industry and to help
develop its economic position by providing financing

Apart from normal lending activities, the Bank’s
functions include the organization of foreign loans,

The Author: Pan Young lee is chief
of the Economics Section of the Research
Depariment of the Medium Industry
Bank and a lecturer at Seoul Vational
University in Seoul, Republic of Korea.
He holds an advanced degree in econ-
omics and has attended the Research
Institute _for Management  Science at
Delft, the Netherlands.

credit guarantees, extension services and research
activities,




The head office of the Bauk is in Seoul and there
arc 41 branches in principal cities throughout the
country. In December 1968, the Bank had 2,269 em-

ployees.

Lending activities for small industry

Various factors obstruct thc establishment and growth
of small industry. These include inadequate production
facilities, inferior management and production tech-
niques and limited markets.

After small industry began to be treated as a separate
economic category in 1952, the Government attempted
to strengthen financial support for it by encouraging
commercial banks to enter this field of finance and by
providing fiscal funds to small industry on a preferential
basis. Such efforts, however, did not prove very
effective. Loans to small industry by commercial banks
remained insignificant, largelv because commercial
banks in gencral were reluctant to handle this type of
financing because of the greater risks involved. Even
Government loans to small industry did not yield
striking results,

As the only financial institution specializing in small
industry in Korca, the MIB has been playing a leading
role in improving the financial situation of this indus-
try, although financing still seems to be far from satis-
factory. As of 31 October 1968, loans to small industry
by the Bank accounted for 22,910 million won (about
US $90 million) or 24.2 per cent of small industry loans
outstanding to all Korcan banks.

In addition to its own capital resources, the MIB
depends mainly on government loans, deposits received
from private investors and foreign loans. At the initial
stage, most of the Bank’s loans to small industry were
financed from government funds. In view of the
limited availability of these funds, however, the Bank
has made strenuous efforts to mobilize all ts resources
to provide the maximum number of industrialists with
credit. Asaresult, the share of bank loans rose sharply
from 44.3 per cent in December 1961 to 57.3 per cent
in October 1968, whercas that of Government loans
dropped from 55.7 per cent to 31.6 per cent during the
same period.

It is also noteworthy that since 1963 the Bank has
been channelling foreign loan funds to small industry.
‘The importance of the Bank’s participation in this field
cannot be over-estimated in the light of the vital need
for foreign capital to make up for the shortage of
domestic long-term funds required for modernizing
plants and equipment.

The Bank is at present handling three foreign loans:
a loan for repair and maintenance from the Kredit-
anstalt fiir Wiederaufbau of the Federal Republic of
Germany (KFW), a development loan from the Agency
for International Development of the United States
(AID) and a public loan from the Overseas Economic
Co-operation Fund of Japan (OECF). All these were
carmarked for financing the forcign exchange costs of
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installing, expanding, replacing or repairing production
facilities of small industry.

The KFW loan committed the Bank to DM 15 mil-
lion (US$ 3,750,000) following the loan agreement
concluded in September 1965 between the Govem-
ment of the Republic of Korea and KFN. The total
amount of this loan was disbursed to 42 borrowers by
the end of December 1968.

The AID development loan was initially approved
by the AID in Washington in June 1966 for $5 million;
$3 million was added in July 1967, The Bank has also
submitted an application for an additional AID devel-
opment loan of $10 million. By the end of December
1968, 20 small industry units had received $1,539,000 in
sub-loans financed from the AID development loan.

The Bank acts as the handling agency for $90 million
of the public loan from Japan allotted for small and
medium-industry development projects. The loan agree-
ment for $15 million for the first year was signed in
July 1966, and $9,382,000 was loaned again by the
end of December 1968 to 120 new borrowers. The
Bank is currently conducting investigations preparatory
to lending again the $ 15 million public loan from
Japan.

Credit guarastee eperation

The credit guarantee operation is a particular aspect
of the Bank’s activities. Generally speaking, the growth
of enterprises is conditioned by the capital available
to them. The basic solution to the problems facing the
development of small industry can be remedied,
therefore, by supplying the nccessary capital. Unfor-
tunately, however, most small enterprises lack the
security required for bank loans, so that assistance must
be forthcoming from outside. The introduction of the
credit guarantee system was designed to supplement
the credit of industrialists who cxperienced difficulties
in obtaining bank loans owing to the lack of collateral.

The credit guarantee system in Korea dates back to
26 August 1961 when the Board of Policy of the Bank
established the “Regulation Concerning the Operation
of Credit Guarantee Reserve Fund” under which the
Bank required its loan recipients to subscribe to the
credit guarantee reserve fund at a fixed rate. The
credit guarantee reserve fund served as the collateral
for those industrialists who lacked security.

Up to 3 March 1967, when the Sinall Industry Credit
Guarantee Act came into cffect, the Bank handled
credit guarantce operations only on a provisional
basis, namely in such a way that the Bank made loans
on the security of the accumulated credit guarantee
reserve funds.

On 1 April 1967 the Bank was designated by the
Government as the administrative agency of the credit
guarantee operation and began to conduct this type
of business on a more organized basis. The Bank issues
guarantees to lending institutions for loans to small
industry up to a maximum amount of 5 million won




(about US$19,600) per borrower or, in the case of
industrial co-operatives, up to ten times the value of
capital subscribed.

By 31 December 1968, the balance of guarantees
made by the Bank reached 3,438 million won (ahout
US $14 million) for 984 loans, comprising 3,306 million
won (about US$13 million), or 916 cases for the
Medium Industry Bank, 13 million won (about
$51,000), or 17 cases for the Citizens National Bank,
and 119 million won (about $467,000), or 51 cases for
commercial banks,

Extension services

In addition to its financial operations, the Bank
conducts a wide range of extension services to help
small enterprises improve productivity and gain an
international competitive position by modernizing
their management and technology. The most re-
markable of these services is the Joint MIB/United
Nations Development Programme (UNDP) Extension
Service undertaken in 1967 with the International
Labour Organisation (ILO) as the executing agency.
A plan of operation was prepared after discussions with
UNDP, UNIDO and the International Bank for
Reconstruction and Development (IBRD). It con-
stituted the formal agreement between the Korean
Government, the UNDP and the ILO which was
signed on |1 August 1967. Under this project, planned
for a period of four years, an international team of
experts working in co-operation with local specialists
provides small industries with consulting services on
such subjects as management development, industrial
and production engineering, cost accounting, manufac-
turing technology and product devclopment.

As part of its own advisory services programme, the
Bank sponsors training courses in management, ac-
counting and technology for exccutives, accountants
and plant managers of small enterprises. Bank specialists
are also available in the offices of the Bank to advise
on problems of banking, management, accounting,
taxation and production. The Bank also issues manage-
ment and technical publications of value to industrial-
ists under the title “Management Guidance Series”,

Rescarch Activities

The Bank carries out a wide range of rescarch and
statistical activities not only for the benefit of its own
financial operations but also to provide economic
information for the Government on small and medium
industry.

These rescarch activities may be divided into three
categorics: statistical survey and analytical research
on domestic small industry, research on overseas small
industry, and the examination of small-industry policy
and asistance in policy-making.

The industrial ccnsus is one of the most importiut
research activities of the Bank. Four of them have been
conducted so far on mining and manufacturing.
transport, manufacturing plant and equipment, and
small industry. In addition the Bank makes sample
surveys on small industrial establishments; it also ana-
lyzes data on small industry in foreign countries for
purposes of reference and publishes leaflets in English
to bring Korean small industry to the attention of the
English-speaking world.

Expert Group Recommends
Foundi of International
Associa

A group of ten experts meeting at UNIDO headquar-
ters, Vienna, 27— 29 May, unanimously recommended
that UNIDO take steps leading to the founding of an
international organization tentatively designated as the
World Association of Industrial and Technological
Research Organizations.

Such an organization had been suggested by the
International Symposium on Industrial Development
held in Athens in 1967,

The primary purpose of the organization would be
to strengthen industrial and technical research pro-
grammes throughout the world and particularly in
developing countries. Copics of a draft constitution
and other papers approved by the expert gioup are
being sent to a selected group of representative insti-
tutes and organizations throughout the world for addi-
tional comments and reccommendations,

70 Attend Investment
Promotion Programme in
Tunisia

Some 70 industrialists, investors and financiers from
sixteen developed countries attended a meeting with
representatives of Tunisian industry in Tunis, 2830
May. They studied opportunities for co-operating in
the development of both the public and private sectors
of Tunisian industry, particularly the chemical, agri-
cultural and food processing, building materials and
textile sectors.

This industrial investment promotion programme
was the first of its kind to be organized at the request of
an individual country.
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This wooden ca has been impregmated with
stic chemicals and then subjected to irradiation.

8 a result the wood has been converted into 8 mew
material which is hard, durable and resistant te fire
and insects. This new technique of treating weed is

actively developed because of the advantages it
:l?h-h' for building purposes and for the manufac-
ture of tools. In some areas where there is a s

of hard wood the mew substitute materials have
already been used for comstruction.

By courtesy of 1AEA] Argensek

The Awther: Haing served as a
Deputy Director General, Department of
Research and Isotopes of the International
Atomic Energy Agency (14EA ) Jor more
than eleven years, Henry Seligman has
recently become a scientific consullant to
the Director General of 14EA. He has

T been working in atomic energy since 1940
when he became a member of the war-time team of the Brit sh
Atomic Energy Project. He also worked with the British
Canadian Atomic Energy Effort and served Srom 1947 — 1958
as director of the Isolope Division of the United Kingdom
Atomic Energy Authonity,
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By Menry Soligmen

Industrial Uses of R:

in Develop

HORTLY AFTER radioisotopes became available in
Sabundancc, owing mainly to the establishment of
atomic reactors after the Second World War, their use
in industry came to be recognized. Among the bene-
fits that atomic energy and its by-products can give to
developing countries, radioisotopes and their applica-
tions play a prominent part, for a number of clear-cut
reasons. Radioisotopes are cheap, their instrumenta-
tion is relatively simple and not too costly, the training
of people to handle them can be cffected through a
comparatively short course, and the maintenance of the
necessary equipment is usually no problem. The most
important fact, however, is that radionucleides (or
radioisotopes), because of the ease with which their
radiations can be detected and measured, can be ap-
Plied in most fields of science, technology and industry.

As carly as 1951 an international conference was held
on the use of radioisotopes in all fields.

The emphasis of the work of the International Atomic
Energy Agency (IAEA) during the first twelve years
of its existence (1957 —1969) was on radioisotope
applications. Although we are at the beginning of an
era when nuclear power reactors will be competitive
with or cheaper than conventional power stations, the
application of radioisotopes will not lose significance




adioisotopes

3ing Countries

DOIIx3

for the developing countries, as there is hardly an in-
dustry that does not use them, or scarcely any product
manufactured that has not been affected by a radio-
isotope during manufacture. It may well be said that
what a computer is to big business, a radioisotope is to
a manufacturing process, with, however, one significant
difference: the computer usually replaces conventional
methods, while many radiosisotope applications are
not only replacing conventional methods, but are in
addition yielding results unobtainable by established
procedures. Nowadays when producing a quality
product, whatever it may be, the control system must
be absolutely rigid in order that the product can be
competitive on the world market. To achieve this end
an instrument using radioisotopes is usually essential.

md’-unrh.nducdvhy

The rapidly increasing use of radioisotopes as an
applied technological tool is partly the result of recently
developed methods of measuring radioactivity. This has
led not only to the making of better instruments with
radioisotopes incorporated in them, but also to the
achievement of greater accuracy in measuring weak
radiation, from tritium, for instance, a radioactive

from the Medi-
radioactivity in the sea and on

By courtevy of LUEA

hydrogen nucleus that is onc of the important nuclei
for the assessment of water resources in arid and semi-
arid areas.

The radiations of bigger sources of rad ioisotopes have
also had their impact on industry both in connexion
with the sterilization of certain products, and with the
creation of new materials by polymerization. These
processes may be of great value to developing arcas.

Another application (which was the subject of an
article in Vol. II1, No. | of this journal) is the irradiation
of food for the purpose of extending its storage life,
Agriculture in general has profited from radioisotopes
throughstudies on fertilization, animal nutrition, genet-
ics, entomology, and particularly the treatment of
parasites. The importance of radioisotopes and radi-
ation in agriculture is rcflected in a United Nations
Development Fund project recently concluded in
Yugoslavia, which resulted in the setting up of a re-
scarch and training institute to deal exclusively with the
application of isotopes and radiation in agriculture. A
similar United Nations Development Fund project has
been started in India.

Apart from the more general applications of radio-
isotopes can be added their use in industrial gauging
and quality control, including gauging thickness,
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mcasuring density and level and industrial radijo-
graphy. For such important industrial applications
radioisotopes are essential in most cases. A normal
thickness gauge works on the principle of measuring
the absorbed radiation when radiation gocs through
the material to be processed: the thicker the material,
the greater the absorption. Another method is to mea-
surc the reflected radiation which depends mainly on
the thickness of the inaterial to be measured. Thonsands
of such gamges are in operation in practically every
industry. Another simple but usetul application is the
determination of the levels of liquids or solids in a
container. In many factories, in order 1o establish the
level of packaged materials, isotopes are used for rou-
tinc checking. The system itself works on the invisible
ray principle, each package being automatically X-
rayed as it passes the moving belt. Instruments for this
purpose are widcely used in a variety of industries. The
coating thickness of materials, often difficult to measurc
during the production process, can also be checked
by these methods.

A number of radioisotopes have been used as sources
for X-rays. The miain advamtage over conventional
X-ray methods is that no cleetricity supply is required ;
the source is sinall, is casily transportable and needs
no maintenance; for example, the checks of weldings
on a site arc usually performed with radioisotopes as
X-ray sources. Many other instrumnents have been
developed incorporating rudioisotopes; pressure gauges
and torquemetres are among then.
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By courtesy of IAEA|Goldberger

Recently an excellent range of instruments for ana-
lysing materials in the field has come on the market.
This is of great importance to prospectors and often
saves sending thousands of samples to distant labora-
tories in order to assess, for instance, a specific metallic
content. These instruments are bascd on the X-ray
fluorescent principle. When the element to be investi-
gated is hit by radiation, it is transformed and sends out
the changed radiation, the intensity of which indicates
the amount of metal content. Thus, there is a perfect
method for a quick, chcap and immediate analysis that
is most valuable for prospectors, a method independent
of sources of electricity and casy to handle.

The list on pages 29 - 30 gives an indication of the
wide application of such radioisotope instruments in
different industries.

Tracer isotopes

Tracer isotopes have been used in a varicty of indus-
tries and have helped in either the production processes
or the checking. It is amazing how widely this method
is used. Examples include the use of tracers in industry
for: leak detection, the measuring of air movement,
mixing efficiency, oil exploration, pollution studies,
material transport, measuring the time liquids re-
main in containers (residence time), volume measure-
ments, solvent extraction, chemical kinetics in solids,
purity control, hydrological research, and many meteor-
ological applications. This list, which is far from com-




plete, should give an idea of the very wide application
of radioactive tracer techniques.

All of the major oil companies, for example, use
radioactive engine parts for testing the cfficiency of
lubricating oils. Industrial flow rates in factories are
controlled in this way because with radioisotopes it is
easy to check what happens to materials used in the
process. Leak dctection by means of radioisotopes is
perhaps one of the simpler tracer applications; radio-
active gases are being used also for this purpose. The
ventilation and checking of air-conditioning require-
ments are other standard uses.

The dispersion of pollutants, such as sewage and
industrial wastes, into the sea has been the subject of
intensive studics carried out by means of radioactive
tracers. With the help of automatic recording systems
and computer programmes developed for the purpose,
this has become one of the most successful tracer tech-
niques in use at present. In addition, airborne pollution
studies arc being conducted with radioactivity and arc
becoming more widespread. The list on pages 30 31
shows applications of radioactive tracers in different
industries,

In recent years radioactive and stable isotopes have
been employed to a large extent in solving hydrological
questions. Formerly, many problems were resolved by
adding radioactivity to the natural environment; now
the tritium existing in the environment can be used,
together with stable isotopes, to solve hydrological
problems that could nt previously have been dealt
with. Some cases in which radioisotopes can be used
to find a solution to a problem are the following:
measurement of the rate of flow or the transit time;
determinations in sedimentology for a study of the sus-
pended load; sediment movements and erosion stud-
ies; determination of the water balance and leakage
from lakes and reservoirs. Measurements of soil mois-
ture and soil density have also benefited over the past

By courtasy of IAEA/Goldberger

few years through the use ol these methods. The new
tools are especially valuable for determining interrela-
tions between water in the atmosphere and surface
water, the evaporation from lakes, the salt water,/ fresh
water relationships and generally for the definition of
water balances,

Solving water problems in developing countries

As a subcontractor lor the Food and Agriculture
Organization (FAQ), the IAEA has solved o number
of water problems in developing countries, Usually the
requirement is the exploration of underwater reservoirs
in order to determine the volume and rate of the wnder-
ground llow. Conclusions can then be drawn about
the possibility of using the underground water for jrn-
gation purposes. Here the  envivonmental isotope
technique has played a revolutionary part by solving
problems with a few accurate measurements, Flow rates
too, have been measured by using tritiutn e rivers.
In a project in sonthern ‘T'urkey, a study was made
on the interconnexion of lakes in the interior ol the
country with some large springs ncar the coast. 'T'he use
of isotope techniques gave a cleav-cut amswer that no
other method could have provided. In addition, the
study had important implications lor the use of water
tesources in the region and prevented major mistakes
which could otherwise hardly have been avoided.

It may be interesting to note that the FAO and 1AEA
are collaborating on nine United Nations Devclopmient
Programme (UNDP) Special Fund (SF) projects, in
which the use of environmental isotopes has given, or
is considered likely to give, valuable results in con-
nexion with hydrological and hydrogeological investi-
gations. Provision for increasing the use of these isotope
techniques is being made in current plans of operation
and in formulating new requests.

Of the current projects, 1wa (“Hvetro-Agricultural
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taking readings of tritinm-labelled water from a borehole sunk in the desert. Tritlum, a

radioactive species ofh en, considerable amounts of w
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during the testing of ¢
and hydroges which are found in all natural waters,
ways of studying water.

Survey of the Senegal River Basin®™ and “"Survey of

the Water Resonrees of the Chad Basin for Develop-
ment Purposes™) concern internatioual river basings
and the remaining seven are more limited.  They
comprise :

® National Resouree Surveys, Agricultural Experi-
entation and Demonstration in the Hodna Region,
Central Algeria;

@ Pilot Development of Groundwater;

® Groundwater Survey of Two Areas of the In-
terior;

® Investigation of the Sandstone Aquiters of Fast
Jorday;

® Hydro-Agricultral Development;

® Irrigation Improvement in the Sous  Valley,
Morocco;

® Hydrogeological lnvestigations in the Guadal-
quivir River Basin, Spain,

lm-.notﬂgndhtio-m

Big radiation sources have also been useful in indus-
try. Masive radiation is applied, usually in order to
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kill bacteria, and much reseacch effort has gone into
the production of chemicals through the use of radia-
tion,

Perhaps the most effective use so far is the steriliza-
tion of medical products, such as, for example, syringes
or catgut. In one industrialized country, all disposable
syringes are prepacked, then sealed and sterilized by
gamma radiation, This climinates any possible infec-
tion throngh the use of syringes and saves the hospital
time and labour,

Another industrial application of big radiation sour-
ces that has been established through the use of gamma
radiation is the curing of paint. In one country a num-
ber of chewnical preparations are claimed to be produced
through the use of gamma radiation, but this is a more
complicated process as a number of side reactions are
possible,

In medicine the use of big Cobalt 60 sources is widely
known for the treatment of cancer, but the use of iso-
topes as tracers for many metabolic studies js of perhaps
much greater significance to the medical profestion.
The following will give an idea of how widely radio-




activity is used in hospitals today for such purposes.
Radioisotopes are used for the study of iron metabolism,
red cell survival, vitamin B-12 behaviour, fat absorp-
tion, liver function, plasma Protein turnover, kidney
function, blood circulation, thyroid function and for
the localization and determining the size of organs and
tumours in the brain, thyroid, heart, lung, hver,
kidneys, splcen and pancreas. In other words, i is 1o
longer possible for a good hospital to be withont an
effective radiation and isotope laboratory. “I'he con-
tribution of radioisotopes to medical diagnosis is hecom-
ing increasingly important as a result of recent improve-
ments in measwement techniggues whereby  simaller
amounts of radioactivity and shorter-lived radioactive
material are used for diagnostic purposes,

Isotopes have benefited the study of biology. They
can be employed as tracers in all living cells and can
also be used for analvtical purposes. Where minate
amounts of materials have to be analysed, the activa-
tion analytical method has been the method sclected.
It is based usually on the uptake of neutrons by the
element to be analysed ; this results in the emission ol a
characteristic radiation, so that the material can be
carefully assessed.

Isotopes have been extensively used in agriculture

as, for example, in the examination of the uptake of

phosphorus and nitrogen in studies of plant nutrition,
The TAEA has concluded successful co-ordinated
research contracts in many developing countrics on
this subject in order to find the optimum conditions
for the fertilization of such crops as rice and maize.

In the genetic field, the use of radiation is giving
beneficial results and co-ordinated rescarch is now
being carried out on a wide scale. Pest control is he-
ginning to bhe exercised through the application of the
sterile male technique where the pest in question is
cultured in the laboratory, the males made sterile by
radiation and then released in the infested area. This
technique is not equally suitable for all types ol pests
and a number of problems remain but good results
have already been achieved. The importance of the
application of isotopes and radiation in agriculture is
so great that special institutes have been set up for that

purpose.
In a survey of this type only the extremely wide

application of radioactivity in many different fields can
be indicated. However, every countrv can benefit
greatly from the use of this relatively new tool, which is
cheap and easily available. The IAEA has played a
prominent part in the work of transplanting many of the
applications to developing countries by granting fellow-
ships, sending experts, giving field advisory services,
technical assistance projects, awarding research con-
tracts and through the work in its own laboratory.
For many vyears to come, radioisotopes in different
forms will be one of the most valuable benefits that
developing countries will obtain through the develop-
ment of atomic energy.

Applications of Radisisotope Inatraments

Seme A cations in Variew
P induernten Varieus

o

Foed and beverages

T Foods in sheer form, snch as dough tor bis-
cuits; cheese and meat prochucts

D Liguid Toods i cvaporators: fat content of

meal food Tor infants: pulp from distillevies :
mass flow ol, for exanmple, sugar

L Package monitors for controlling contenrs of
cans, botiles, packets: coNntg continers
Level gauges on silow, hoppers, storage vessels,
OCCSS vessely

A Moisture content ol lactose, Analysis of fords
Tebacce

D Mor_liloring and controlling 1ohacco packing
n cigarctles
Textiles

T Control of coating and HNPECRIGIon process

i production of cellnlose abrics, tifted car-
'x*ts. leathercloth, ire Tabric, artibicial beather,
inolenm, adhesive and abrasive cloih

D Polymer solutions il syithene vare solntions
before spinning

X Contents ol process s ewcls, L viscose fabric
i dissohvers

Weed and cork

i) Plywood, chipboard, veneers, moisture gl
resin content of woocd

Paper and paper products

T Paper of all qualities and thicknesses : Paprer-
board, pulp: “bone-dry™ weght o paper
when combined  with a4 dielectrie g
studies of paper Tormation, Control of o4 iting
and impreguation processes

D Process thaids, ine biding Lacequer and slurries
of calcium hydroxide, cley ol lime

L Storage and process vessely, g wood chips
in preheaters; pulp and chiorine in bleaching
towers

A Paper leaching
Rubber preducts

T Rubber sheet, foam rbber

D Latex solution used to make foam mblxr

L Products and processcd materials in stovage;

transport and process vesscls

Chemicals and chemical products

T Plastic ilm from extroders: Lnninated pro-
ducts; wall thickness of plastic tbes ol
bottles: wall thickness of pipes il ks
chemical plam

D Many products and process solutions, sneh as
milk of lime, hot brine, organic materials,
acids, alkalis, detergents

L Level gauges on many prodact aml process
materials (c.g. acids, rarlmn-(linxiclv‘ sulphnr

joxide, ammonia, asphall, coal, cemem,
plastics) in storage and process vessels, Package
monitors on such  products as detergents,
aspirins, tuothpaste, cosmetics

T = thickness and maw per unii area; D density; L -
level (including monitors and switches); A analysis and
coating thickness (including moisture); M miscellaneous
(pressure gauges, torquemeters ete. ).
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filled packages.

By courtery of the U nited KNingdom Atomic Energy Authority
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w Seme Applications ia Varieus

A Moisture content of products such as deter-
gents; chloriue content of chlorinated hydro-
carbons: potassium content of fertilizers ;
resin to glass ratio of glass-epoxy matcrials :
concentration of uranium and plutonium in

solution
Preducts of petreleum and coal
T Asphalt impregnated products (roofing paper
and shingles)
b Interface detection i L)ip('lim' pumping
g units; amoum

operations: catalyst in crac

u’" catalyst in oil; flindized catalvtic processes

1. Coke level in continuons cokiug unit; interface
location (cg. kerosene 1o water): level of
butane and propane in cyhnders

A S, Co, Pb, N, O and Cf aud F content and
carbon/hyvdrogen ratio of petrolenm products ;
boron in boron compounds

Nea-metallic mineral products

r Paper and wextiles coated with abrasives; glass
sheet: ghass anedd ashestos fibres:  asbistos-
cement sheet; skie; selection of refractory
bricks

D Sand, lime, cement: asbestos-cement slurries
msed in making pipes and shingles; clay slurries
I coment mamfacture; refractory bricks

L Molten glass in furnaces; silt in’ sily basins;
sand, elay, cemeny
A Glass/restu ratio in fibre glass; boron, potas-

sium, lcad, scleninm, in glasses: boron in a
variety of forms; potassiin in ores

T . thickness and mass per unit arca: D - density; L
level (including monitors and switchesi:; A - analysis and
coating thickness (including moisture); M mi:cr?hneom
(pressure gauges, torquenicters ete. -,
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Applications of Radicactive tracers

- - Vet
Industries B ]

Basic metals

Pipes in ingots; hot and cold-rolied sheet
metal; steel sheet sorting ; wear of furnace walls
Powdered and sturried ores in essing plant
Charge in cupola of blast furnaces; hquid
metal in crucibles and moulds: load level in
electrothermal kilns and furnaces; dust in
clectrostatic precipitators

Elemental composition of metallic ores and
furnace melts; composition of cxhaust gases
from furnaces

Density and temperature of exhaust gases

Metal preducts
Coated and laminated metal products; bolts,
collapsible tubes
*tonating fuse
Alignment of critical parts in ammunition

Sheet material used in machinery; condenser
per, porous rubber sheet and plates for
atteries
Rubber latex; sulphuric acid for batteries
Thickness of coatings or platings on compo-
nents

Construction

Suction dredging; backfilling of trenches:
location of rcinForcing bars; evaluation of
efficiency of concrete vibrators and control
optimum vibration time; inspection of hollow
concrete columns

Filling of wagons and tank cars; sand and
cement in hoppers, mixers, crushers, furnaces
Soil density and moisture gauges in construc-
tion buildings, dams, roads, airficlds

Seme Applications ia V
Industries

Food and

Washing efficiency studies: transfer of con-
taminants und itives from wrappings, tins,
etc..: flow patterns in sugar subsiders
Efficiency of food mixers; distribution of
vitamins, fats, additives and minor constitu-
ents in foodstuffs

Sucrose content of sugar beet: water content
of food pulps

Storage tanks for beer and wine

Factory waste in rivers and seas

Air movement in storage rooms and factories;
air filter testing

Identification of wines by activable tracers

Tebacce

Saucing efficicucy in raw tobacco preparation
Air movement in storage rooms

material transport; M — maxing studies; Vol. -
natinn of volume; LD = Jeak detection; ED = of-
fluent dispersion: V .. ventilation; L - labelling; W =
wear and corrosion.
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D e
Semme Applicnticns in Various
E Industries
Temiles
MT Residence times of fibres and viscose; washing
efficiency studies; flow patterns in process
vemels
M Dye and colour distribution studies; distribu-
tion of lubricants on artificial silk, nylon aud
rayon; distribution of wool fibres during card-.
ing
w Wear of fibres
Weed and cork
MT Impregnation studies with fungicides
M tribution of glue in laminates
w Wear of wood-cutiing tools
MT Flow Drying clomnont selutions of roch
rate of water, cooking liquors, pulp, sostions of of
chemicals, effluent and fibres; movement of spesimens ot the Tﬂ./&rﬁqm Contro.
chips in continuous digesters; concentration ) X
dynamics in bleaching towers; flow patterns By courtery of 1454
in process vemels and on paper machines
M Fibre distribution studies
ED Waste dilution studies
w Abrasivencss of filler and fibrous materials,
e.g. asbestos
Rubber preducts
MT Residence times and flow patterns in extru. e Seme Agplications in Variews
ders; permeability of gases and liquids theough Industrios
tic and vulcanized materiale
M fixing of carbon black, zinc oxide etc. and
distribution in final products by wing auto- L Concrete for particular mix identification
radiography w Grinding balr in cement mills; refrac tory
w Tire wear limings in glass furnaces: corrosion of glass
Chomicals and chomical products Basle metale
Flow rates, flow patterns and retention times MT Movement of charges in blast furnaces; flow
of gases, l'quid', and solids; catalyst Joss, rates and flow patterns of molun inctake:
efficiency and poisoning; carry-over and re. liquid-solid interface studics; origin of -
circulation in process vessels L chasions; decomposition studies of ores; ex-
M M'_’“‘S and blending of gases, liquids and changr reaction studies
, solide L. . M Distribution of alloying components; clement
Vol. Cooling water ; gases and liquids in circulating distribution studics, « . tsten and cobalt
systems in steel
Products of petreloum esal Vol. Slag and metal melts
ot sad S L Special meits
LD Heat exchangers, double-walled ew Ve
sels, underground distribution lines, pres- Metal preducts
wirized containers during storage MT Flow patterns in aluminium castingy; plating
KD Dilution of wastes in rivers and seas studies
‘ L Go-devil location L Josnts in wire drawing
w Corrasion of tanks and process vessels w Corrosion of tanks, cic.
Nea-metaliic mineral produects
3 MT Reten‘ion, distribution, ~re-circulation and MT Rate of build-up of deposit, and combustion
4 patterns _in rotary kiins l'or cement; efficiency in internal combustion engines,
posttion of fuel and in rotary kilns; origin flow rates in cooling systems; filter efficiency
of inclusions in glas; flow pateerns in g for gaees and arrm«“ﬁl
furnaces and tan _ L Machine parts, e.g. turbine blades
M cement concrete and  bituminous w Machine parts, cg. gears, bearings, pistoss,
concrete; additives in concrete dies and cutting tools
— Construction
; MT Distribution of cement and asphalt injections
| M Concrete, sphalt and additives
! LD Water serpage in dums and buiidings; newly
: \ laid water maina
;[ m-mm"‘l;‘(:-hhnﬂi.u,\/d.s L Buried survey stakes
‘ﬁ‘hnd—_dvdl-e, = leak detection; ED = of. w Brick and ficeclay
MM;V-:M;L = lobelling; W --
wear and corrosion.
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and Development

A:Aac REQUIREMENT for any research worker who is
anxious to make a valuable contribution is to be
constantly informed of the work that is being done in
his particular field, so that he can imediately apply
the results of the findings of others. Nowadays this need
is being met by rapidly growing scientific information
services that specialize in different fields of learning in
varying degrees which are more or less attuned to new
developments, depending on whether their antennae
are extended to pick up international or merely national
transmissions.

Tramsfor of experience and documentation

A pre-condition of economic and social development,
in all its aspects, is that experiences should be trans-
mitted from regions or countries which have an abun-
dance of them to those that lack them. This requires,
in other words, the ability 10 detect rapidly the specific
information best suited to a particular necd and to
mobilize it so that it can be passed on rapidly o a given
point.

Bearing in mind that much available information is
to be found in the form of printed texts, books, articles,
expert reports or conference proceedings, we are able
to comprehend the role that can be played by informa-
tion, and specially by the analyzing and abstracting of
documents, in promoting development.

Autematic data processing

In the last few years services specializing in the pro-
cessing of information on economic and social develop-
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ment have been established both in international
organizations, suchas the International Labour Organi-
sation (ILO), the Food and Agriculture Organization
of the United Nations (FAO) and the Organisation for
Economic Co-operation and Development (OECD),
and in national agencies, such as the various ministries
for co-operation, planning bodies and foundations,
like the GGerman Foundation for Developing Countries

in Bonn,

These services very soon found that with the tradi-
tional methods of documentation, based on the use
of bibliographies, card files or catalogues, they could
not cope with the increasing flow of written documents,
or identify the items of information considered most
useful in each of these documents. They needed abun-
dant storage space and a complex system of symbols
for the prompt location of the document sought. Only
an automated information system based on the use of
electronic computers, could fill these needs. Even such
a system, however, would not be without its problems
and each organization had to experiment on its own
before it could agree with others on the basis for co-
operation and a division of labour.

The major problem is that presented by processing
(abstracting and analysing) information designed for
recording on a machine. If, out of a disorganized mass
consisting of thousands of documents, one wishes
to find the text or texts that can provide a pertinent
answer to a given question, one must clearly be able
to analyse the content of the documents in great depth,
This exactness is normally to be found in the language
of the analysis, cither as regards the terms used or the
links one eventually decides to establish between them.,
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Only by retracing the thread of thought and consider-
ing the various combinations of terms which best ex-
press the content of the documents recorded will it be
possible to find the necedsary information. Hence, the
need to devise an information language. It can be either
at the point of input or output of the system and it can
be very close or very far removed from the natural
language; lastly, it is always coded in some way. The
terms it comprises must always be designed to avoid
ambiguity, as far as possible, and each term has a
clearly defined position in respect of the others in the
semantic field. These terms are generally known as
descriptors and are in strict order so that they can be used
for the storage and retrieval of the documents. They
are used to identify data, describe them, or if preferred,
to code them, each item of information entering and
leaving the computer solely on the basis of the co-
ordinates provided by the descriptors.

Obviously the number of descriptors in an informa-
ion, language will depend on the extent and diversity
:foae field in which it is applied. In view of the nature
of the: concepts of economic and social development,
they can only be properly conveyed by the use of a large
number of terms. In fact, if we were now to count the
terms used in the various vocabularies concerned with
development, we would find a total of several thousand
descriptors.

Kotablishment of specialised information
contres

In recent years, a number of international and natio-
nal institutions have found it necessary, in order to
fulfil their functions properly, to set up information
centres which often provide question-and-answer
services on all subjects concerned with economic and
social development. Not all of these centres, however,
can afford equipment for automatic processing of the
data at their disposal, and consequently they are not
yet as efective as they might be.

Of those which already have such facilities, special
mention should be made of the Central Library and
Documentation Branch of the ILO at Geneva and the
Documentation Centre of FAO in Rome. The former
compiled a list of descriptors which was published in
August 1966, with subsequent amendments going up to
July 1968. The list was built up empirically as the docu-
ments produced by the ILO or received at its library
were analyzed, and it now provides an information
language for its team of analysts, enabling them to
publish a weekly bulletin on their findings and to
process their data efficiently by computer. The FAO
Documentation Centre also compiled a list of descrip-
tors in June 1967; this enabled it to keep track of a
large number of documents issued by the organization
up to that time and to make up-to-date analyses of new
studies.

However broad the field covered by these two organi-
zations might be, it cannot stretch to the maximum
possible dimensions of economic and social develop-

ment. The mere fact that the vocabulary they use is
that of a specialized agency of the United Nations
means that a number of sectors are bevond their scope
or are not fully represented in them. The problems of
industrial development, for cxample, are definitely ont-
side the scope of the questions dealt with in the inforna-
tion language of FAO ; apart from the descriptors which
relate to the food or wood industries. very few terms
that have any connexion with the work of UNIDO are
included. Even the language of the 110, although it
can express certain important aspects of indunstrial
development, such as those relating to production,
productivity or manpower, was not directly conceived
with this context in mind and conscquently fails to shed
any light on quite a broad arca of industrial develop-
ment.

If the lists of descriptors compiled by 11.0) and FAO
are taken as basic guidelines, and if proper advantage
is taken of the invaluable experience gained by these
two organizations in antomated information, there will
still be a need for a more comprehensive coverage if the
more successful efforts in the field of information are to
be merged into a single whole,

Aligned List of Descriptors

Being specifically concerned with economic and social
development, the Development Centre of the OECD
scems to have been fully aware of this need as early as
1966. Having a network of correspondents stationed in
its various member countries and being confronted,
through its Development Question-and-Answer Ser-
vice, with requests from developing countries, it natur-
ally had to find a means of mobilizing the inforination
received from sonie countries so as to transmit it to
others as quickly as possible. It had a further inceutive
for this task in that already in 1964 the United Nations
Secretariat had suggested the compilation of an inter-
national information glossary on economic and social
development.

Word-lists were drawn up, culminating in 1966 in
the publication of a first Aligned List of Descriptors,
the main feature of which was to provide some form of
compromise between the existing glossaries (those of the
ILO and FAO and also those of other international or-
ganizationssuch as the International Commitee forSocial
Sciences Documentation, or such national bodies as the
German Foundation for Developing Countries), re-
ducing them to simple elements (uniterms) that could
be used for multiple combinations and providing a
relatively short list easy to use in the preparation of
analyses,

A test of this first list was made in 1967 by the
OECD Development Centre, with help from fourteen
international or national organizations which had been
asociated with the venture since 1965 and from the
Statistical Division of the OECD, which made avail-
able an IBM 1401 computer and helped with the pro-
gramming. Some 2,500 documents were analysed by
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using the terms on the list, the analysts in the various
centres being allowed considerable latitude to make
combinations lrom these terms or to use new ones.
Once the analyses had been stored, it was possible to
determine the frequency of use of the descriptors, the
proportion of new terms to old, and the type of links
established between uniterms o obtain ecompound
expressions: for cach descriptor used, a network of the
other terms appearing in the same analysis was traced
and a count was made of their frequency. Questions
based on those reecived by the Development Question-
and-Answer Scrvice were fed into the computer and
the relevancy of the replics, in the light of the number
ol documents recorded and the research strategy
employed, was carefully studied. As a result of the
findings, it was decided that the Aligned List should be
revised.,

While the test had shown that the processing of the
documents could be decentralized using a single glos-
sary, the same analytical procedures and uniform
cataloguing rules for computer storage and retrieval,
it was also clear that the compilation of the glossary
required greater rigour and preeision. If analysts were
left to compose their own descriptors on the basis of

a list of uniterms and no one maintained control of
the vocabulary that was really useful for retrieval,
countless ambiguities could arise, making access to the
various memories in the network very difficult.

The compilation of the new Aligned List, which
began at the end of 1967 and continued through 1968,
was undertaken in a spirit of strict adherence to exist-
ing usage in international organizations. The task this
time was not to draw up a list of key-words so as to be
able to cover the other glossaries by means of an arbi-
trarily seleeted common denominator, but to incorpo-
rate all current vocabularies into a single and unified
whole, with the organizations responsible making the
adjustments they considered necessary by common
agreement. The foundations were thus laid for genuine
international co-operation in the ficld of information.

It is remarkable that this co-operation was main-
tained throughout the entire period of compilation,
with contributions from the ILO, the FAO, the Inter-
national Committee for Social Sciences Documenta-
tion, the Gerinan Foundation for Developing Countries
and the Development Centre of the OECD. It has
now resulted in the publication, in three languages
(English, French and German), of the new Aligned List

USE OF DESCRIPTORS IN UNIDO

Descriptors are standardized terms that can be
applied to the indexing of recorded information.
Their standardization facilitates computerization
of information storage and retrieval. Through the
wse of descriptors, the UNIDO scrvices described
below will be completely interrelated and will be
able to respond quickly to the requests received.

Industrial Documentation U'nit. Descriptors will be
used to describe the contents of information material
such as documents, cconomic development plans,
technical assistance reports, periodical articles,
pamphlets and books,

j Industrial Inquiry Service. As inquiries are answer-
- ed, deseriptors will be assigned to them so that they
can be used to help answer future inquiries,

Advisory Service on the Supply of Industrial Equipment.
. Descriptors will provide a subject approach to
| sources of information on the many types of equip-
ment about which inquirics are received.

Roster of Consultants. With the help of deseriptors,
the Roster can be searched to find the best combina-
tion of skills for a particular job.
| Industrial  Promotion Service. The matching of

sources of assistance and potential users of such
| amistance will be facilitated through the use of
descriptors assigned in accordance with subject
interests,

Below are examples of descriptor lists for two
articles in this publication. The words between
diagonal markings are descriptors. Each descriptor
has a code number which is fed into the computer
for storage and retrieval purposes. The descriptors |
also serve as subject headings when manual retrieval
methods are being used.

Picard, Fernand L., “The Automotive Industry in
Developing Countries”, Industrial Research and
Development News, Vol. 1V, No. 2 (September
1969), pp. 10-—16.

Deals with fautomobile industry/ in /developing
countryfs projecting [passenger transport needs/,
need for back-up [steel industry/ and /pctroleum
industry/, and problems of ftransfer of industrial
technology/, flocation of industry}, [transportation/
of components and finished products, findustrial
research/. |

Seligman, H., “Industrial Uses of Radioisotopes in
Developing Countries”, Industrial Research and
Development News, Vol. 1V, No. 2 (September |
1969), pp. 24 —31.

[Radioisotopes/ in [developing countryfs have
[industrial applications/ such as in [food preserva-
tion/, [chemical asay/, [radio tracer/, /pollution
control/, fhydrology/ and [pest control/.
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of Descriptors, which was adopted by thc Secretariat
and various specialized agencies of the United Nations
Inter-Agency Working Group on Indexing at UNESCO
on 28 —29 November 1968, as the instrumcnt for their
exchange of information,

Use of the Aligned List

In its present form, the Aligned List of Descriptors
should greatly facilitate a co-ordination of effort in
the processing of uscful data on economic and social
development. Using a single vocabulary for their
storage and retrieval operations, the various informa-
tion centres will be able to exchange magnetic tapes —
s0 long as they have computers of similar design -
and each will be able to benefit from the work accomp-
lished by the others; it should be possible to envisage
a genuine division of labour.

In addition to the agencies which participated di-
rectly in the compilation of the Aligned List of Descrip-
tors, other organizations are already thinking of devis-
ing vocabularies dealing with their special spheres.

This is the case with UNIDO, General Agreement on
Tariffs and Trade (GATT) and also IUNESCO).

The Aligned List thus constitutes a sort of nucleus
which, if carefully handled by the group of agencies
using it, can be expected to grow in three different
directions. First it will expand by the inclusion of new
terms found necessary as a result of analyses prepared
or as new vocabularies arise. 1t will also grow in depth
as new definitions are provided for its terins or as certain
relations Letween descriptors are more clearly defined,
Lastly it will discard a number of terms for which no
use has been found or which prove 1o ambiguous for
efficient retrieval,

Ultimately it is the actual application of the Migned
List, even more than its compilation, that will provide
the touchstone lor international co-operation  that,
even now, can be viewed as an aid to development,
Perhaps the best basis for development is a dissemina-
tion of information; after all, the exchange of inforina-
tion is often crucial to economic advancernent and may
be even more profitable than the exchange of goods.

Expert Group Sets Guidelines for Food Preservation

At the invitation of UNIDO, an expert group met
on problems of preservation and refrigeration of food
in developing countries 24 —27 February in Vienna.
Johann Kuprianoff, Director of the Federal Research
Institute for Food Preservation, Karlsruhe, Federal
Republic of Germany, acted as chairman of the group,
which was composed of food technologists from eight
countries and the United Nations Economic Com-
mission for Asia and the Far East (ECAFE).

The expert group recommended that developing
countrics use the simpler techniques of food preserva-
tion in the production of low-cost food and reserve
the use of more sophisticated methods, such as deep
{reezing and freeze drying, for special circumstances,
for example, preserving high cost commodities intended
for export. 1

The need for flexibility in the approach to fruit
and vegetable processing and storage in the tropics was
also emphasized. Developing countries were urged to
grow for export only vegetables, such as mushiooms,
which are widely acceptable and competitive in pro-
duction costs.

There was general agreement on the need for im-
proved refrigeration services and modern cold storage
facilities in many meat producing areas. For local
comumption by low-income groups in developing
countries, the experts reccommended techniques of
simple chilling, drying, smoking or salting.

The expert group was of the view that the industriali-

zation of fish fermentation processes shonld be encour-
aged as they have wide potential applications. It noted,
however, that much research is still necessary in this
field and that long-term planming of tishing industries
should be considered.

With regard to the dairy industry, the group recom-
mended the introduction by developing countries of
sterilization techniques, possibly combined with modern
plastic packaging.

In the view of the expert group, it wonld be prema-
ture to recommend food irradiation as a method of
preservation in developing countrics, but a need exists
for more intensive research on factors contiolling the
quality of tropical foods and the economies of process-
ing. UNIDO, it was felt. should pay special attention
to the industrialization of traditional staple foods such
as soya sauce, fish paste, wheat tlour substitutes, coco-
nut products and rice. The group also suggested that
UNIDO should co-operate with other agencies and
scientific and industrial organizations in building up
and disseminating information on new processes for
the production of proteins and amino acids.

Throughout the discussions members of the group
emphasized the inter-relation of all aspects of food
production, processing, storage and supply, and express-
ed the hope that UNIDO and other United Nations
agencies would work closely together on all food projects,
as well as in supporting additional research.
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Research Projects

Use of Polyethylene Sheets

Increases Agricultural Production

Sheets of polyethyvlene are now being used in the
Republic of China to conserve water in sandy loam
soil, to protect plants from the cold and inseets and to
package bananas for marketing.

Rescarch into the nse of polyethylene to conserve
water began hecause western Taiwan had some 100,000
hectares of sandy loam with poor drainage. As fertilizers
washed away and top soil substitution was prohibitively
expensive, a water conser ation layer of asphalt was
put down and covered with 30 centimeters of soil,
This layer prevented the water from running off and a
good rice crop was grown where no rice had been cul-
tivated previously. Subsequent experimentation showed
that sheets of polyethylene are considerably more
effective than the asphalt.

Taiwan farmers also use polyethylene sheeting to
cover young rice plants during the cold season and to
shroud banana trees in order to protect them from cold
and insects. It has heen found that bananas shipped in
plastic bags have a storage life ranging from seven to
ten days longer than those packed in bamboo baskets
with cardboard liners.

A newly opened plant at Kaohsiung produces the
polycthylene from ethylene prepared by a local petro-
leum corporation.

Adapted from *Plastics Help to Grow Rice in Sandy Land”,
Asian  Productivity Monthly Bulletin  (Japen),
5 January 1969, pp. 7 8.

Alr-Cushion Support of Ceramics During Firing

The Hoverkiln, a small cross section high-speed kiln
for the ceramic industry, introduces the use of air-
cushion support of a load during firing. Developed
during a five-year research programme, the Hoverkiln
is available in two versions: a low temperature electric-
ally heated kiln with a maximum temperature of 950" C
and a high temperature gas heated kiln for firing up
to 1300 C.

Basically, the low temperature Hoverkiln consists of
a passage two and a half feet wide and six inches high
through which two strcams of ware move in opposite
directions. Fans create the cushion of air by forcing
air upwards through perforated hearths which form
two parallel channels. Only a small force is needed to
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transport ware through the chamber, as there is little
friction when the load is supported on an air cushion.
Air is blown through heating elements placed above
the two channels, drawn down through the centre of the
kiln to the fan and forced upwards again through the
perforated hearth. The air serves as both 2 support and
a heating medium; the airflow has been designed to
utilize heat from the first ware to preheat in-going
ware.

In the high temperature kiln, the load moves in one
direction and a reverse flow of gas recuperates heat from
the cooling zone.

The ceramic ware is transported through the cham-
ber by one of two methods. In one, unglazed flat tiles




are supported on the air cushion and pass through the
kiln as a continuous strcam. These tiles are fired in
the high temperature gas-fired kiln where the hearth
is slightly sloped to assist forward propulsion of the load
through the kiln. The speed of flow is regulated by the
output conveyor, aud a gravity roller input conveyor
may be used.

In the other method, tableware and other non-flat
items as well as tiles with glazed edges are supported
on refractory pallets or bats which are carried on the
air cushion. In the clectric kiln, an input conveyor with
a low-torque slipping clutch drive and a matched
output conveyor control the speed of the bats through
the kiln. In the high temperature gas kiln the bats
are handled on a sloping hearth in the same manner as
tiles,

In the low temperature electric kiln, the air cushion
acts as the direct heating medium for the underside of
the objects or carrier bats. It promotes about 100 air
changes a minute in the upper chamber of the kiln,
and this assists greatly in the rapid, even heating of the
load. The same heat transfer medium operates through
the cooling cycle of the load.

The extremely high rate of circulation around a
small section load is considered one of the major factors
in attaining the rapid firing cycles. Most rapid firing
kilns have relied almost entirely on radiant heat trans-
fer, which may cause differential heating because of
shadowing and geometrical effects. Also, dark-coloured
portions of ware may be heated faster than light-
coloured ones,

Decorated cups on trays about to enter the kiln.

The kiln is divided into a nnmber of sections, cach
litted with its own air-cushion fan, heating and tem-
perature control systems. The sections are monnted
on flanged wheels which rnu in tracks in the floor.
The sections are compressed together during operation
but can be quickly taken apart for internal inspection
and maintenance.

Among the uses envisaged for the low temperature
electrically heated Hoverkiln arc:

® Firing on-glaze decoration on china, porcelain
and earthenware;

® Hardening-on of prints before glazing;

The first or bisque firing of felspathic porcelain;
Biscuit and glost firing of tiles:

The annealing and decoration of glass;

Metallizing of electrical porcelain insutators; and

Vitreous enamelling.

Some of the uses envisaged for the high temperature
gas heated kiln are:

Biscuit and glost firing of carthenware and tiles;
Glost firing of bone china;
Firing pressed electrical porcelain insulators;

Firing of electronic and special ceramics; and
® Firing of grinding wheels,

The Hoverkiln is designed to operate for as many
shifts or hours as the management requires and it
reduces considerably the handling of goods.

The National Research Development Corporation
of the United Kingdom has given the Hoveikiln project
financial backing from an early stage. The development
programme, which is being carried out by Shelley
Furnaces Limited, Stoke-on-Trent, England, is con-
tinuing with emphasis in the ficlds of special ceramics,
metal heating and the processing of composite materi-

als.

Adapted from Inventions for Industry, NVational Research
Development Corporation ('nited Aimgdom ), January
1969, pp. 15— 16.
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Buiiding a House in a Day

The shells of houses, factories, warehouses and other
buildings can now be constructed quickly and economi-
cally through a new technique resembling that used by
a spider in spinning its web. With a few drums of epoxy
resin as the raw material and a specially adapted truck
as equipment, the walls, roof and floor for a house can
be “‘spun” on site in a lew hours.

The truck transports bhoth the erector machine and
all the material required for a one-family house to the
site in one trip. The erector is an articulated boom
mounted on the truck. A mould, consisting of two
parallel fiat steel plates, is at the end of the boom. The
resin and a foaming agent, both in liquid form, are
led along the hoom abpd nctered together into the
mould.

The liquid rexin is heated to about 957 C and reacts
in the mould to give a rigid-cell foam with a density
ol about six pounds cubic feet within ten seconds.
The steel plates are cooled, and as the expanding mass
is forced against the sides of the mould, a dense skin
fornis on the foam. The skin has high tensile strengtls,
chemical stability and resistance to weathering.

The mould plates are covered with continuous belts

Bcom system
»
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of plastic mylar which does not stick 1o the resin. The
belts rotate as the mould moves along a wall section
depositing the formed resin slab continuously. The
mylar can be embossed to give the walls a suitable
pattern or texture,

The material forms as a sandwich three to four inches
thick composed of tough outer skins of compressed and
rapidly cured resin, and an internal rigid foam which is
light in weight and an extremely effective insulator,
Along any run of the moulding head the slab is con-
tinuous and good adhesion is attained between one slab
layer and the next.

Talc or clay fillers can be added to the liquid resin
wlien it arrives on site to increase its durability and
rigidity, and also to make the material extremely
resistant to fire, more than half the bulk of the foam
could consist of these low-cost fillers. Flammability
has been reduced in some formulations to the point
where the oxidizing part of a Bunsen flame will only
cause the skin to char.

The small dead weight of the foam sandwich means
that extensive foundations are unnecessary, even for
several-storey buildings. An adequate foundation is

Meteriat toamee
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simply an arca of flattened carth. A fibrous mat is
spread on the earth and the moulding machine starts
layering the walls, leavings gaps for doors and windows.
Before the first floor or roof is put on, a layer of earth
is spread inside the base walls and flooded with liquid
epoxy, which binds the cart'! nd produces a suitable
smooth floor. Earth is also l..aped against the outside
walls to anchor them firmly so that concrete is com-
pletely unnecessary. The foundations are, in fact,
mainly required to anchor the buildings on to the
ground as a protection against storms and hurricanes.
The foam is not only cheaper to lay and buy than con-
crete, but it can also be laid all the year round. The
foam cures as it leaves the moulding heads, and so
spans and curves can be cast without formers.

Filling the house with basic services — electricity,
water and plumbing — can be accomplished quickly
enough using factory built modules. One plastic-
encased module containing wiring, piping and ducting
with the necessary entry and exit points can be set in
the floor as it is laid and connected to other complete
units as the house is finished.

Finishing inevitably becoines less amenable to mass
production as the house nears completion, but with
walls, roofs, floors and basic service requirciments com-
pleted by two men in one working day, the svstem will
certainly cut both labour and watcrials costs by appreci-
able amounts. The cost of experimental houses with
ground areas of about 1000 squave feet was about
US § 3.8 per square foot, which compares very well
with § 16 to $ 20 for a conventionally built house and
$ 10 for the most advanced modular building svstems
heing used. Future schemes to reduce costs include
numerical control of the building mould by tape from
designs transcribed by computer, so that a contractor
will be able to buy a building programme along with
the basic materials.

The new building technique was developed mainly
by Midwest Applied Science Corporation, an industrial
enterprise associated with Purdue University, Lafay-
ette, Indiana, United States of America.

Adapted from “*Cocoons for the Millions’”, New Scicntist
( United Kingdom ), 27 June 1968, pp. 675 -676.

Laser Beom Cuts Diffusion Masks

New techniques developed in part from grants wp-
plied by the Ministry of Technology in the United
Kingdom under its Advanced Computer Technology
Project have enabled Standard Telecommunication
Laboratories (S.T.L.), Harlow, to reduce the time
taken to make a set of six diffusion masks for semi-
conductor integrated circuits from four weeks to about
two days.

The chief components of the techniques are: the use
of plastic tiles for building a model circuit layout;
processing circuit data by computer into punched paper
tape; and the automatic production of the mask by
laser beam machinery using the paper tape as input.

These elements replace the conventional drawing
and photographic reduction processes. The masks, ten
times larger than the actual circuit, are used for final
reduction and repetition for the production of micro-
circuit wafers.

The plastic tiles are arranged on a co-ordinate-grid
layout table and their interconncxions are drawn and

taped on to a transparent, gridded overlay. The main
co-ordinates are transferred to punched cards and are
the input of the computer.

The process is regarded by S.T.L. as an interim
measure to be replaced eventually by entirely computer-
aided circuit design that will produce automatically
controlled tapes without manual aid.

The laser beam is focused on a spot of between five
and fifty microns diameter. The mask blank is a glass
substratum coated with film which is exposed to the
beam. The blank is carried on a co-ordinate table
moving by punched-tape directions, which also switch
the laser on and off. The time taken to machiue each
mask is about 30 minutes. The pulsed helium-neon
laser was developed at the Services Electronics Re-
scarch Laboratories, Baldock, Hertfordshire, Eugland.

Adapted from The Times, London, 10 Jenuary 1969,
page 21,




Answers to Industrial Inquiries

Hew to aveid casting spots in the sanitary coramic indvetry

The UNIDO Industrial Inguiry Service receives requests for
possible solutions to a wide variely of industrial problems.
Each issue of the lndustrial Research and Development
News, beginning with Vol. IV, No. 1, carries a selected list
of questions recently auswered by the Service so that readers
with similar problems may seud for copies of the answers. The
column also publishes replies to questions concerning problems
likely to be encountercd th a number of developing countries.

The topics and identification numbers of several questions
and the names of the organizatious submitiing them are given
below.

Techno-cconomic information on a plant for producing
nrca tfromn natural gas (213)
Centro Nacional Boliviano de Documentacion Cientifica y
Tecmica, 1.a Pa;

Recent trends in pabin oil prices, production, consump-
tion and trade throughout the world (217)
Banco Central de Costa Rica, San José

The provision of technical know-how for the establish-
ment of a monowsodium glutamate factory (219)
Yugosiav Enterprise

The identification and collection of United Nations
publications and othes mmaterial relevant to economic
development policy in Africa in general and the
Congo in particular (239)

Ofpce Nutional de la Recherche et du Développement,
A'inshasa, Congo

Storage, warchousing and industrial processing of
potatoes (251).
The Scientific and Techmical Research Council of Turkey,
Ankara

Information on the beneficiation of magnesite for re-
fractories production and on the beneficiation of
chrome ore for refractories as well as on ferro-alloys
production (252)

UN Adviser, Lahore, Pakistan
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Promotion of export-oriented industries and the encour-
agement of existing industries to expand their export
promation efforts (255)

Federal Industrial Development Authorily, Auala Lumpur,
Malaysia

Methods and cquipment for brazing of joints and tubes
of bicycle frames. Production methods for the pro-
duction of bicycle frame joints (257)

United Nations Development Programme, Cairo

Quantitative comparisons on level and rate of industrial
development, by main indicators and branches (291)
Economic Planming Authority, Jerusalem, Israel

Tanning and dyeing of goat skins (293)
Greek Productivity Center, Athens

Aveidiag casting spets

A UNIDO expert on duty in Ceylon supplied the
following answer to a question recently sent in by the
Israel Ceramic and Silicate Institute in Haifa on how

to avoid casting spots in the sanitary ceramic industry
(256).

Casting spots are vitreous annular rings which will
not take a glaze properly. According to the technical
literature they are due to incorrect compounding of
the body, unsuitable deflocculants, wrong viscosity,
haphazard methods of filling the moulds and badly
made or dried moulds.

Incorrect compounding of the body. The ratio between
plastic and non-plastic plays an important role. If
the percentage of plastic is lower, the casting spots
decrease. If the raw materials contain mica, this fault
occurs. In that case it is difficult to keep the homogenei-
ty of the body because mica tends to separate out
as an upper layer. If the same body does not contain
mica, the casting spots cease. The plasticity of the clays



used is also very important. If the plasticity is higher,
the casting spots are higher too.

Unsuitable deflocculants (electrolytes ). These play a very
important role in casting spots. Specially sodium sili-
cate allows the development of casting spots. The
addition of deflocculants must be as low as possible.
Sometimes it helps to replace sodium silicate with
sodium and barium carbonate. Experts attribute this
to the separation of the different body constituents
brought on by the electrochemical properties of the
divided deflocculated clay colloids.

ng uiscosity. The wrong viscosity contributes to
mica separating and becoming the upper layer.

Haphazard methods of ﬁllmg the moulds and badly made
or dried moulds. The casting spots occur very often at
the contact area between the stream of casting slip and
the empty plaster mould, and again on the sides if
there is any splashing. It sometimes helps to paint
with thin slurry or cover with body powder the area of
first contact of the plaster mould with the slurry.
Casting spots can be reduced by bringing the outlet
of the slurry as near the bottom of the mould as pos-
sible. When the ceramic is casted, the greater the ab-
sorbing power of the plaster mould, the worse the fault.
In over-dried moulds casting spots increase.

From my experience it is evident that casting spots
are excessively fused places on the cast body. Higher
fusing may occur because the content of fusible material
is higher in those places where casting spots will be
developed after firing. When we analyse the casting

slip, we see that the followmg fusible materials may be
found there: fusible impurities in raw materiak, such
as mica and dolomite, and deflocculants, such as so-
dium silicate or sodium carbonate.

To avoid the casting spots the raw materials which
contam mica (mica is most dangerons heciuse its
specific gravity allows the mica particles to separate
from the body) shounld be removed and as little sodinm
silicate as possible should be ised as a deflocenlant; or,
if possible, the sodium silicate should be removed and
replaced by other deflocenlants, 1t the sonrees of raw
materials are limited or if it is not possible for other
reasons to follow the above advice, the whole dry sani-
tary body must be scraped before glazing o remove the
thin skin where the content ol fusible materials miglu
be higher. After being scraped and sponged, the body
must be glazed. This is the method factories nse 10
avoid the occurrence of casting spots,

For a full description of the Industrial Inquiry
Service, see “UNIDO Provides Answers to Industrial
Inquiries”, Industrial Research and Development News,
Vol. 111, No. 1, pp. 22-23.

Questions or requests for lurther information should

be addressed to:

Industrial Inguiry Service

United Nations Industrial Development Organi:ation
P.O. Box 707

A-1011 Vienna, Austria

Expert Group Meeting on Agricultural Machinery industry

Approximatrly 25 participants and observers from
developed and developing countries, industry and
specialized agencies attended the Expert Group
Mecting on the Agricultural Machinery Industry in
Developing Countries, 18 -22 August, in Vienna.
Among the questions for discussion were the fol-

@ How can existing facilities not fully utilized be
adapted to agricultural machinery production?

@ What is the current status of the design and tech-

nical capability for agricultural machinery in the coun-
tries represented at the meeting?

® Can existing facilities be utilized adequately
to produce spare parts economically?

@ What is the status of agricultural machinery us-
age today?

@ What possibilities of changes in farming will
influence agricultural equipment ?

A report of the meeting will be published and dis-
tributed 1o the developing countries.
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UNIDO Establishing Roster
of Industrial Consultants

Recognizing that the role played by consultants in
the transfer of technology to developing countries is
& most significant one, these countries are making
increasing use of consulting and engineering services
in implemcnting their industrialization programines,

Such services, ranging from the preparation of pre-
investnient and leasibility studies to the construction
and installation of plants, are provided by a growing
uumber of specialist organizations located, for the most
part, in the industrialized countries.

As a result of this rapid expausion in both supply
and demand, developing countries are often confronted
with probleins in connexion with the selection of suit-
able consultants for a specific project and the sub-
scquent procurement of their services. These problems
are usually attributable to the limited availability
of relevant information on consulting organizations
in gencral.

Iu response to a reconmendation made at the first
United Nations International Symposiuni on [ndustrial
Development in Athens in 1967, and as a follow-up
to the publication in 1968 of the Manual on the Use of
Industrial Consultants in Developing Countries, UNIDO
has recently established a Roster of Industrial Con-
sultants as onc of the components of its Industrial
Information Service. In complementing the Manual,
the purpose of the Roster is to enable uubiased data
on consulting organizations registered with UNIDO
to be furnished in response to requests from developing
countries for information on the availability of specific
skills and services. The Roster data also constitutes a
comprehensive reference source for iuternal use in
connexion with the procurement of contractual ser-
vices for projeets for which UNIDO is the executing
agency.

The UNIDO Roster currently contains data on
approximutely 1,500 firms and organizations located
throughout the world, while the aggregate consulting
and technical services recorded cover every aspect
of industrial development.

Prior to registration with UNIDO, a consulting firm
(or individua! consultant) submits detailed information
on such matters as the services it is able to provide,
its professional personnel and details of its past experi-
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ence in the industrial sector. UNIDO obtains this data
by requesting potentially relevant consulting firms to
complete a questionnaire, which thus constitutes the
primary source of information for the comparative
assessment of available skills and disciplines required
for a given project. It should be stressed that, in the
sclection and listing of consultants, particular regard is
paid to the qualitative evaluation of the capabilities
of individual organizations within the framework of
the project in question.

The handling of Roster information will be carried
out, to an increasing extent, with the assistance of
electronic data processing facilities. Computerization
of the Roster will ensure not only that the service is
more rapid but also that a higher degree of objectivity
in the information provided by UNIDO can be at-
tained. Moreover, the flexibility which is aflorded by
computer operation, with particular regard to the
retrieval of Roster data, will facilitate the supply by
UNIDO of significantly more comprehensive informa-
tion on consulting organizations in response to requests
of a generalized or specific nature.

UNIDO initiates Country
Survey Missions

UNIDO has recently initiated a new service through
which a country may request an industrial survey team
to survey the industrial structure of the country and
collect the relevant information that would enable it :
to amess the resources and market availabilities for
industrialization, to identify and evaluate new invest-
ment opportunities in the manufacturing sector, to
assist in revising industrial policies and programmes
and to cvaluate further tcchnical assistance require-
ments. It 15 hoped that such missions, through the
training of national counterparts, will play an impor-
tant role in erhancing the capacity of the developing
countries to carry out their own industrial surveys,

These broad terms of reference vary from one country
to another and in drawing them up the specific situa-
tion of the country is taken into consideration. The
composition and duration of these missions are deter-
mined in the case of each individual country in the
light of circumstances.

Preparations for survey missions to two countries,
Ecuador and Kenya, are already in an advanced
stage. Survey missions to other countries are also being
planned.




USA Spending Estimated $28.9 Biltion on R & D in 1969

Total 1969 expenditures for research and develop-
ment in the United States of America are expected to
reach US § 25.9 billion, according to th annual re-
search and development forecast by the Columbus La-
boratories of Battelle Memorial Institute, Columbus,
Ohio, USA.

Source of ressarch and deveiepment funds

Colieges ane Other ren- nati
Un i . profit institulions

This is an increase of 3.6 per cent over estimated
1968 expenditures of § 25 billion, but represents a dis-
tinctly slower rate of growth than in any year since
1933 when expenditure figures were first compiled.
The growth rate from 1967 to 1968, for example, was an
estimated 3 per cent, and from 1966 to 1967, it was
7.1 per cent.

The modest increase predicted in total 1969 expendi-
tures is likely to result largely from additional funds
provided by industry and by colleges, universities, and
other non-profit institutions. Federal support of re-
search and development in 1969 is expected to remain at
about the same level as in 1964,

Breaking down the expenditure estimate for 1969
by source of funds, it is expected that Federal Govern-
ment spending will total § 15.6 billion; industry,
about § 9 billion; colleges and universities, about
$ 938 million; and other non-profit institutions, about
$ 293 million. Thus, the Federal Government will be
the source of about 60 per cent of all research and
development funds; industry, about 35 per cent; col-
leges and univenities, about 3.6 per cent; and other
non-profiit institutions, about 1.1 per cent.

The funding by industry would represent an inere e
of 8 725 million, or 8.7 per cent; that by colleges and
universities, § 98 million or 11.7 per cent; and that by
other non-profit institutions, $ 25 million, or 9.3 per
cent.

The declining growth rate ol Federal expemditures
represents the continuation ol a trend. Over the past
ten years, Federal expenditures on research and deve-
lopment grew at a compound rate of W per cent per
vear. The growth rate over the last four vears, how-
ever, has slowed to about 6 per cent per year,

Although the Federal Government is the dominant
source of research funds, industry perforins about 70
per cent of all research and is, in its own right, a sub-
stantial and growing source of finance for research and
development.

Non-profit institutions such as colleges, universities,
and independent organizations, both fund research
and conduct research supported by Federal agencies
and by industrial firms. In 1969, the non-profit institu-
tions are expected to provide 4.8 per cent of all funding,
reflecting, in part, money received from foundations
and state and local governments. ‘They are expected,
however, to perform about 17 per cent of research and
development. By way of comparison, in 1953 non-
profit institutions provided 4.2 per cent of research
and development funds, while performing about 11
per cent of the total research.

Bedigs carrying oul resesrch and develepment

Other nen-prefit institutions
37%

Federal

Colleges and Government
UM?{HM 14%
)

Industry
(1 MY

Adapted from “News from Battols Memorial Instiinis
Columbus Laberatories” (United Siates of America),
13 December 1968.
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For Your Information...

The following publications may be purchased from United
Netions sales distributors, through local book dealers, or
divectly from: Sales Section, Uniled Nations, New York or
Geneva. Prices are given in US dollars but payment may be
made tn other currencies.

Chemical Fertiliser Projects: Thele Crention,
Evalustion and 52 pages (Sales
No.: E.6311.B.17; § 0.75).

The population explosion and the rising standards
of living of the developing countries have combined
to cause a scrious shortage of food, a situation that is
becoming increasingly acute in the world today. How
to enlarge food supplies effectively and quickly is, there-
fore, a critical problem confronting mankind.

As explained in the foreword to this monograph,
the first in a scries on the fertilizer industry, onc of the
methods of increasing agricultural production is by
an expansion of the fertilizer industry, particularly in
developing countries. The aim of the series is to help
developing countries establish and,or expand a fertil-
izer industry by making available up-to-date techinical
and economic data in this field.

Maonograph No. | outlines the steps to be taken from
the inception of 4 project to its operation and post
projpect appraisal, suggests procedures that should be
followed In those wishing to establish chemical fertil-
izer projects in developing conntries and lists the basic
information required on sch aspects as the projected
marker, product data, raw materials, management
and labour, and finance. A project evaluation list is
aboy included.

Other monographs in the series deal with the build-
ing of an ammonia lertilizer complex, the reduction
of sulphur p-vds in the manufacture of fertilizer, the
anunonium  aloride and soda ash dual manufacturing
process in Japan and the production of phosphatic
tertilizer using hvdrochloric aad.

4

This series of monographs is intended to provide a
source of reliable information that will prove highly
valuable to those in developing countries who are con-
cerned with the question of fertilizers, their production,
development and application.

Estimation of Managerial aad Techaieal Por-
sennel Regquirements in Selested
250 pages (Sales No.: E.68.11.B.16; $ 2.50).

Employment and manpower problems beseiting the
developing countries, particularly at the level of in-
dustry, are examined in this new UNIDO publication,

One of the most critical hurdles faced by many
developing countries on the road to industrialization
is the shortage of qualified personnel at all levels and
in key posts in industry. Although raising the general
educational level of the industrial labour force is a
long-term task, a great deal can be accomplished on
a short-term basis by organizing practical training
prograrumes designed to bring occupational skills up
to the required levels.

Much of the success of such a programme depends on
accurate forecasts of manpower requirements in cases
where plans are being drawn up for the construction
of specific industrial plants in developing countries.
It would thus seem essential for information on the
occupational requirements in specific production pro-
cesses to be much more widely available than is the
case at present. The purpose of this volume, thercfore,
is to provide information that will help to narrow the
gaps in cssential data, as well as to improve short-
term manpower planning methods,

The study deals with the problem of estimating
managerial and technical personnel requirements in
particular industries including cement, fertilizers, pulp
and paper, sugar, leather, glass and metal procesing.
(Early drafis of these studies formed the basis of one
of the main discussion documents presented at the



International Symposium on Industrial Development
in Athens in 1967. Although the various industry stud-
ies differ in approach and emphasis, most of them use
the same basic method for arriving at manpower esti-
mates, that of “international analogy”’ based on com-
parable industries in the industrialized nations.
While this type of information can be very useful,
the study points ont that its limitations should not be
ignored. The book does not claim to do more than
provide “a rough sort of guidance for occupational
staffing patterns. It lists a number of tentative conclu-
sions concerning the formation of skills for industry,
suggesting that additional research along similar paths
may be warranted. These conclusions relate to the ap-
plicability of data from developed economies to con-
ditions in newly industrializing nations, the relative
value of different approaches to forecasting manpower
requirements, and the problem of identifying the various
factors that determine the type of skills needed.

A limited number of copies of the following publication may
be obtained free on reguest from: Industrial Documentation
Unit, UNIDO, Vienna.

mmmnm

This handbook defines succinctly under nine head-
ings : the purpose of UNIDO; UNIDO programmes of
technical assistance; Special Industrial Services; long-
term pre-investment projects (Special Fund); seminars
and workshops, in-plant training and expert group
meetings; how to request assistance under UNIDO
programmes; field representation; the organizational
structure of UNIDO; and its fields of activity.

The opening pages describe the purpose of UNIDO
and outline its main objectives, which include survey-
ing industrial development possibilities, advising on
projects at various stages of implementation, and pro-
viding assistance in, for instance: making efficient use
of new and existing industrial capacity; developing
techniques of marketing and distribution; technical
and management training; the dissemination of in-
formation on technological innovations and know-how;
promoting domestic and external financing for specific
projects; and establishing or strengthening institutions
dealing with such aspects of industrial development
as planning, project evaluation, applied research,
standardization and quality control.

These activities are supported by action-oriented
studies and research.

Charts demonstrate the growth of the Special Indus-
trial Services programme since its inception in March
1966 and the value of UNIDO technical asistance in
field projects in Africa, Asia/Far East, the Americas
and Europe/Middle East.

A highly important part of the pamphlet is “How
to request assistance under UNIDO programmes’.
It gives eight criteria that are common to all reguests
and indicates that the United Nations Development
Programme resident representative will advise Govern-
ments on procedures which vary with each programme.

The handbook includes a chart of the structure of
the Organization.

For reforence. ..

Below are short reviews of three of the vecent books on in-
dustrialization which serve as reference books in the UNIDO
Industrial Documentation Unit,

Analyse du Seus-Développement en Afrique Neoir)
I'Enemaple de 'Econemie du Cameroun, by Philippe
Hugon, Presses Universitaires de France, Paris, 1968,

325 pages, F 22,

“Using Cameroon as an example we intend to
construct a model which can be generalized for the
other African economies; through its geographic,
ethnic and historical position, Cameroon constitutes a
synthesis of all other African countries” states Philippe
Hugon in the foreword of his book about the former
French colony. While Hugon’s book is a standard work
on the social and political problems of the developinent
of French-speaking Afiica, his thesis does not seem to be
equally applicable to the former British possessions in
East Africa. Yet the book is one of the most comprehen-
sive studies of a developing country, and one from which
valuable lessons can be learned by everyone interested
in the struggle of the developing nations to improve
their economic situation and raise their standards of
living.

After a brief survey of the economy of the Federal
Republic of Cameroon, the author discusses in the
fint part the social, cultural and economic barriers
to development, dealing with the psychological, socio-
political, socio-juridical and economic roadblocks that
hinder the transformation of an ancient and mainly
agricultural society into a modern state. Turning to
economic problems, Mr. Hugon stresses the disintegra-
tion of the domestic economy into separate sectors,
those of traditional subsistence, indigenous agriculture
and modern, predominantly foreign, enterprise. He
emphasizes the dependency of Cameroon on the
export of a few agricultural commodities and the
effect on the balance of trade and international pay-
ments in addition to the unilateral orientation towards
France. In the second part, the disequilibria of growth
are examined; among these, subjects rclated to the
demographic explosion, such as budgetary pressures,
inflationist tensions and the unequal distribution of
income, are of major importance. The third part,
entitled *“The Strategy of Growth”, describes the ex-
perience of planning in Cameroon with a proposal for
& new strategy.
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Industrialization has made great progress in Came-
roon; the sales of manufactured products have increased
by 30 per cent between 1960 and 1965. The share of
industry in the Gross National Product has risen in this
period by 56 per cent, an average annual rate of 14
per cent. Private industrial investment more than doub-
led between 1959 and 1964, and industrial exports
represent almost a quarter of total exports, an impres-
sive performance for a newly independent counuy in
Africa. Nevertheless, the problems common to devel-
oping countries faced with industrialization are to be
found. Although labour is abundant, existing industrial
enterprises owned and managed by foreigners use
mostly modern labour-saving techniques and hardly
affect the labour market or appreciably increase the
total wage bill. While availability of cheap labour
is advantageous in building up an indigenous industry,
even though the labour force would have to be trained,
it is much more difficult to remedy the situation when
there is a complete absence of local entreprencurship
and a shortage of domestic capital. Another obstacle
to industrialization is the smallness of the domestic
market; 80 per cent of the population are still on the
subsistence level and have a very limited purchasing
power, Export possibilities exist only in industries with
indigenous raw materialy or those operating under
specially favourable conditions.

In spite of the difficulties, new industries, mostly
producing non-durable consumer goods as a substitute
for imported ones, mark the beginning of a really
integrated industrialization which, however, needs a
new orientation in order to guarantee the continuing
growth of the economy. The most important elements
of such an orientation are a strong government able
to settle tribal rivalries, widespread vocational training
of the local labour force in technologies adapted
to indigenous conditions, a change of attitudes
through education, the building up of an indigenous
class of entrepreneurs, research on new uses for local
raw materials and industrial processes, and assigning
priority to industries that absorb a maximum of the
underemployed labour force.

While domestic capital could be better mobilized
and could help in financing small industries geared to
an expanding local market, foreign private capital ought
to be encouraged to invest in up-to-date industries
for export. In addition, foreign financial and tech-
nical aid is necessary to accelerate the transformation
of the economic and social structure and to make
Cameroon a viable modern industrial society.

Industrial Research in Bricain (6th edition), 1968,
Advisory Editor, 1. D. L. Ball, Harrap Rescarch Pub-
lications, 182 High Holborn, London, W.C. 1., 923
page, £ 8 8s. net.

An entirely revised and substantially enlarged sixth
edition of this standard work of reference concerning
aspects of industrial research in Britain has just been
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published. It contains not only a complete listing of
industrial research facilities, both private and public,
in Britain and of the leading personalities associated
with them, but also a section on the principal inter-
national organizations concerned entirely or partly
with industrial research, with their addresses. Unfortu-
nately, UNIDO is not included among the organs of
the United Nations system that appear in this section.
Each entry for the organizations and institutions in
Great Britain gives information about the main officers
and lines of activity. Besides official bodies engaged
in industrial research, names are supplied in this
extensive directory of industrial firms, trade and
development associations, consulting scientists, uni-
versities, technical colleges, professional and learned
societics, libraries etc. A bibliography of British
periodicals and abstracts covering industrial research
completes the wealth of information contained in the
volume. A comprehensive list comprising three indexes
of names, organizations and subject matter provirdes
easily traceable references to information on industrial
research in Great Britain,

Towards a Strategy for Economic Developmeont,
Wich Reforence te Asla, by H. B
Chenery, F. Baade, J. Kaufmann, 1. M. D. Little, L.
H. Klaassen, ]J. Tinbergen, Rotterdam University
Press, 1967, 104 pages, US§ 4.

In 1966, the Netherlands Economic Institute organ-
ized a Conference on Asian Development, the report of
which was published a year later. The booklet contains
the full text of the lectures and short summaries of the
discussions together with introductory and concluding
remarks by J. Tinbergen.

In speaking about ‘“The Effectiveness of Foreign

Assistance’’, H. B. Chenery stresses that the aid provided
in the last ten to fifteen years has made a great differ-
ence in some developing countries, but goes on to make
a strong case for doubling the rate of increase of such
aid and suggests abolishing a number of controls exer-
cised by donor countries while asking recipient coun-
tries to follow sounder policies in their domestic econo-
mies.
“The Agricultural Problems of Turkey, Pakistan
and India” are, according to F. Baade, very grave.
But while the food deficit in Turkey may be overcome
in about ten years by implementing an eight-point
agricultural development programme recommended by
a team from the Food and Agriculture Organization
(FAQO) under Mr. Baade’s leadership, the situation in
India and Pakistan is much more serious. Even if these
two countries agreec to work closely together on such
schemes as damming the Brahmaputra River and
reduce their expenditures on armaments in favour of
cducation, it would still be necessary to continue im-
porting food and other aid at a much higher scale than
heretofore.

Of particular interest to UNIDO are some of the




“provocative propositions” put forward by J. Kauf-
mann in his lecture on “Trade Policies for Developing
Countries”. These include re-structuring world in-
dustrial production in the sense that the industrialized
countries concentrate on specialized production lines
as, for example, electronics and chemicals, while the
developing countries could concentrate on less special-
ized sometimes more labour-intensive industries. In
order to promote exports of manufactured and semi-
manufactured products from developing countries,
tariff preferences which, in most cases, discriminate
against finished products ought to be modified. A third
proposition to limit the use and production of synthetics
encountered strong opposition from many discussion
speakers,

I. M. D. Liutle discussed the advantagces and dis-
advantages of different kinds of aid programmes,

especially the various conditions imposed with the
acceptance of aid, and L. H. Klaassen reported on**Some
Experiences in Transportation Planning in the Repub-
lic of Korea”, A final chapter summarizes the dis-
cussion, at a special session of the Conference devoted
to “Factors in Economic Growth”, of some eccono-
metric growth models in different countries.

The Conference wanted 10 appeal to Western Favo-
pean public opinion, with the help of the latest scien-
tific findings obtained by cconomic rescarch, for greater
assistance to the developing conntries. Whether *not
the least important part of (this) activity .. . consists
in publishing, in concisc form, the lectures given and
the summary of the dcbate” remains, however, doubt-
ful, because understanding thc lectures and the dis-
cussions requires a profound knowledge of modern
economics and of the problems of development aid.

Business Opportunities Service Established

A service designed to provide firms in the United
States of America with access to information about new

business opportunities has been established by a com-

m, which holds a large portfolio of unexpired patents.
is Business Opportunities Service offers subscribers
the opportunity of acquiring through license agree-
ments, rights to certain products, processes, machines,
tools and instruments that have been carefully evalu-
ated for business potential.

In January 1969, the Service began to issue a bi-
monthly publication listing at least ten new business
opportunities in a number of fields, such as those of
clectrical machinery, scientific instruments, metal
proceming and manufacture, plastics, construction
equipment, and chemicals and allied products and pro-
cewes.

A major obstacle to obtaining patent rights in the
United States, particularly for small businesses, is the
enormous effort and expense required to screen
and evaluate thousands of patents for technical feasibil-
ity and market potential. In the new Service, such
screening is performed in advance by professionals.

The Business Opportunities Service is unique be-
cause it provides technical information and know-how
with the product or process to be licensed.

The bi-monthly publication will, for example, des-
cribe a product or proces, state its advantages or bene-

fits, suggest possible uses, provide a scrutiny of the
potential market, outline the scope and amount of
additional information available, and state the terms
regarding availability for licensing.

If a subscriber is interested in exploring further any
of the business opportunities described in the publica-
tion, he will be able to obtain additional information
of a non-confidential nature. This will cover topics
such as manufacturing capabilities necded, the stage
of engineering development reached, projections for
the nature and size of the potential market, an analysis
of cost factors, and a summary of the know-how that
will be made available as part of a licensing programme.

The Business Opportunities Service is designed to
handle a two-way flow of information on pateuts, A
subscriber will be able to list his own issued US patents
with the Patent and Technology Marketing Operation.
Without additional charge, the availability of these
patents will be made known to 170 operating compo-
nents of the parent company, each of which functions
ewentially as an individual business.

The service, a subscription to which will cost US$ 150
per year, will be administered by the Business Opportu-
nities Service, Patent and Technology Marketing, New
Businesses Development Operations, General Electric
Company, One River Road, Schenectady, New York
12301.
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Calendar

SFRJ
lavia.
Foundry Technical Asociations with an
International Foundry Exhibition,

intosnstional Congress on Motallls Cor-
roslon

Amsterdam, 7— 14 September. P.O.B.
52, Shoemakerstraat 97, Delft, Nether-

intormational Councll of Seecisties of
ndusivial Dosign (ICSID) Congress

London, 10— 12 September. ICSID 69
Congress Secretariat, 12 Carlton House
Terrace, London, S.W.1., United King-
dom.

Rome, 15— 17 September. Dr. Edwin
Harder, Westinghouse Electric Corp.,
1204 Milton Avenue, Pittsburgh, Penn-
sylvania 15218, United States of
America.
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Pundomenis! Ressarsh Sympesium on
Papormahing Systomes and thelr Contrel

Oxford, United Kingdom, 21 —26 Sep-
tember. Technical Section, British Pa-

& Board Makers’ Association, Inc.,
E"Hough Place, Fetter Lane, London,
E.C.4., United Kingdom.

Zakopane, Poland, 24 — 27 September,
Pro‘cuorj Oderfeld, Organizing Com-
mittee, Al. Niepodleglosci 222, War-
saw 10, Poland. Polish Society of Me-
chanical Engineers and Techniciam;
Warsaw Technical University, Chair of
Theory of Machines and Mechanisms.

intornational Synthetic Rubber Sympe-
slum and Exhibition

London, 30 September —2 October.
Mary Taylor, c/o Rubber and Tech-
nical Press Ltd., 25 Lloyd Baker Street,
London, W.C..1., United Kingdom.

Conforense on Automation of Bmall and
Medium Boish Produstion in Mashine

Bullding

Esztergom, Hungary, 68 October.

Scientific Socie Mechanical En-
ineers, Szabadsag tér 17, Budapest V,
ungary.

intornationsl Conloronse on Ouellly
Contrel

Tokyo, 21 —24 Ociober. Union of Ja-
panese Scientists and 3 5-10,
Sendagaya, Shibuyaku, Tokyo, Japen.

Glostronic ond Acrespase Systoms
Conveniion (EASCON)

Washington, D.C., 27 - 29 October. The
Institute of Electrical and Electronics
Engineers, Inc.,, Technical Activities
Hoard, 345 East 47th Street, New York,
N.Y. 10017, United States of America.
Exhibits.

Gnginessing end inspostion and Quallly
Cunivel Gxhibition and Conforense

London, |- 13 November. Buwsinem
Conferences and Exhibitions Lid., Mer-
cury House, Waterloo Road, Londom,
S.E.1., United Kingdom.

Awsirsiosion Convention o Peounddy
inotihutes

Auckiand, 4 -8 November. A. W, Sham,
Secretary, P.O.R. 2215, Auchland, New
Zealand.

Conloronce of Plastice In NMoshinery
:wmm.

Budapest, 10— 15 November. Lasslo
Prockl, ty General-Secretary, Ge-
pipari T esulet, Seabad-

yos
sag Ter 17, Budapest 3, Hungary.

Toshnicsl Conlerense on T

Banghok, 18 -22 November. M. C.
Piriyadis Diskul, c/o Dept. of Mineral
Resources, Rama VI Road, 3
Thailand. W. Fox, Interna Tin
Council, Haymarket House, 28 Hay-

market, , S.W.1,, United King-
dom, .
Relisdhility Physies Sympoesium

Washi , D.C., 2—4 December.
Adcif Bell

Laberatories, Muera
07971, United States of America

Miami Beach, Florida, 4 —6 December.
B. Kinariwala, Univenity of Hawaii,
Honolulu, Hawaii 96822.
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Readers are invited to participate in establishing the News as a world-wide forum
Jor the discussion of industrial research and development activities by contributing relevant
malerial for review and publication. Views on questions related to research administration
and policies, reports o research projects, profiles of research and industrial development
institutions, news of industrial projects carried out by both the public and private seclors,
and contributions on industrial problems in the field of research and development are wel-
comed for consideration by the Editorial Board.

Contributions accepied by the Board will be printed with the usual due ackmowledge-
ment to the author.

Roaders are also invited to comment on the topics discussed in the magazine and to
suggest subjects they wonld like to see raised. A readers’ column wsll be introduced for this

purpose.
Contributions, suggestions and questions showuld be addressed to:

Industrial Rescarch and Development Nows
UNIDO
Rathausplatz 2
A-1010 Vienna, Austria.

Printed in Austrie Price: §U.S. 1.00 United Nations ication
9. 1458 — Scpromber 1960 — 4,800 (or equivalent in other currencin) SolaNo‘zl'..-?.ll.l.as









