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Summaries of Feature Articles 

Development    Board 
session   24   April   in 

Hatta Taira 

The    Industrial 
began   its   third   .._ pl„   „ 
\ ienna. During its three-week session, 
the Board reviewed the work of L MIX ) 
in 1968 anfl discussed future activities. 
A subsidiary of the 45-mernher Board^ 
the Working (¿roup on Programme and 
Co-ordination, met 8    22 April. 

by Fintami L. Picard 

In deciding whether to establish an 
automotive industry, a developing coun- 
try must consider such questions as the 
|H>lential market, the national road 
system, the feasibility of ancillary in- 
dustries and the availability of tech- 
nical staff. The automotive industry in 
most developing countries will probably 
Ko through three phases: assembly, with 
most of the components imported- 
gradual incorporation of locally pro- 
duced items; and national self-sufficiency 
in tooling and vehicle research. 

rwri..i i- MTt r«,Wi, 

Many developing countries have set up 
financial institutions which not only 
give the medium-term and long-term 
loans needed by fledgling industrial 
ventures, but also provide technical 
assistance and advisory servios The 
two institutions described the Indus- 
trial Development Coi pora t ion of the 
Doniuucan kepublic and the Medium 
Industry Bank of the Republic of Korea 
- serve ,,*•< iti, national development 

needs. 

4««*rM «1MM M 

La troisième session du Conseil du dé- 
veloppement industriel s'est ouverte à 
Vienne le 24 avril. Au cours de cette 
session de trois semaines, les partici- 
pants ont fait le point des activités de 
'ONT DI en 1968 et ont procédé à 

1 examen de ses activités futures. I,e 
Croupe de travail du programme et 
de la coordination, organe subsidiaire 
du Conseil qui comprend 45 membres 
s est réuni du 8 au 22 avril. 

ta-    La 

LlaáMtft» 
pay« • M% •ta»*« 
par Fernand L. Picard 

Pour décider i'il doit ou non créer une 
industrie automobile, un pays en voie de 
déve oppement doit commencer par étu- 
dier les possibilités du marché, lVtat de 
son réseau routier, la viabilité d'indus- 
tries ancillaires et ses ressources en 
personnel technique. Dans la plupart 
des pays en voie de développement, 
I industrie de l'automobile passera pro- 
bablement par trois étapes successives: 
assemblage, la plupart dei pièce» et 
éléments étant importés; incorporation 
progressive de pièces et éléments de 
fabrication locale et, enfin, auto- 
approvisionnement en matière d'outil- 
lage et de recherche dans le domaine 
automobile. 

LM nattas» M Mat MM iwt 
Un grand nombre de pays en voie de 
développement ont créé des institutions 
financières qui n'accordent pas seule- 
ment aux entreprises naissantes les prêts 
à moyen et à long terme dont elles ont 
besoin, mais leur fournissent aussi une 
assistance technique et des services con- 
sultatifs. Les deux institutions dé- 
crites - l'Office du développement 
industriel en République Dominicaine, 
et la Manque de la moyenne industrie 
en République de Corée répondent 
a des besoins précis du développement 
national. 

La Junta de Desarrollo Industrial inició 
su tercer |wríodo de sesiones, cuya 
duración fué de tres «manas, el 24 de 
abril, en V iena. Durante el período, la 
.Junta examinó las actividades de la 
ONT DI en 1ÍI68 y estudió sus futuras 
actividades. El Crupo de Trabajo 
encargado del Programa y de la Co- 
ordinación, órgano auxiliar de la Junta 
compuesto de 45 miembros, se reunió 
del 8 al 22 de abril. 

tea    La 

por Fernand L. Picard 

Al decidir el establecimiento de una 
industria automotriz, los países 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 mayoría de los países 
en desarrollo la industria automotriz 
atravesará probablemente tres etapas: 
montaje de piezas importadas en su 
mayor parte, introducción gradual de 
piezas fabricadas localmente y auto- 
suficiencia nacional en la producción de 
herramientas y en las investigaciones 
sobre vehículos. 

El 

Muchos países en desarrollo han estable- 
cido instituciones financieras que no 
sólo proporcionan los préstamos a plazo 
mediano y largo necesarios para las 
empresas industriales incipientes, sino 
que también prestan asistencia técnica 
y servicios consultivos. Cada una de las 
instituciones descritas - la Corporación 
de romento Industrial de la República 
Dominicana y el Banco de la Industria 
Mediana de la República de Corea - 
satisface necesidades nacional« concre- 
tas del desarrollo. 
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bHtmyStligmm 
Moat ¡ndiMtrie* use radioisotopes and 
most manufactured product» are sub- 
jected to radioisotope radiation. Devel- 
oping countries can use radioiaotopei 
in many way», including the assessment 
of water resource! in arid regioni, the 
irradiation of food, quality control, the 
control of induitrial flow ratet, sterili- 
sation of medical products and pest 
control. 

MWMtMil 

hjtm Virt 

Tradkkmal methods of documentation 
arc becoming less and less effective for 
national and international develop- 
ment agencies, which must identify 
quickly the items of information most 
ut*lul to them. In the last few years 
much work has been done on develop- 
ing an automated system of documen- 
Uiïî?iJnvolving me u*c <* descriptors. 
UNIDO is now indexing by subject its 
documentation by means of a list of 
descriptors on industrialization. 

par Htmy Stiigmm 

La plupart des industries utilisent dei 
radioisotopes et la plupart des articles 
manufactures sont soumis à une irradia- 
tion par radioisotopes. Les pays en 
voie de développement peuvent utiliser 
es radioisotopes à des fins multiples 
telles aue l'évaluation des ressources 
hydrauliques des régions arides, l'ir- 
radiation des produits alimentaires, le 
contrôle de la qualité, le contrôle de 
la production industrielle, la stérilisa- 
tion des produits médicaux et la lutte 
contre les parasites. 

i M éVhwfaMwmmt 
Pmjtm Yiit 

Les méthodes traditionnelles de docu- 
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 dernières années, 
un effort important a été fait pour 
mettre au point un système automatisé 
de documentation utilisant les services 
de descripteurs. L'ONUDI s'emploie 
actuellement à classer sa documenution 
P»r *U«* F*ce à une liste de descrip- 
teurs sur l'industrialisation. 

por Htnry Stligmm 

La mayor parte de las industrias utilizan 
radioisótopos y en la produce ion de la 
mayoría de los artículos manufacturado« 
interviene la irradiación con radio- 
isótopos. Los pafses en desarrollo pueden 
utilizar los radioisótopos para muchos 
¡mes: determinación de ¡os recursos 
hidráulico« en las regiones irida«, 
lrr»diación de alimentos, control de 
Cí_J ' con,ro1 del movimiento de 
producto« en la industria, esterilización 
de productos médicos y lucha anti- 
parasitaria. 

y «la—r fila 
t*" Jtm Viet 

Los métodos tradicionales de docu- 
mentación son cada vez menos eficaces 
para las actividades de los organismos 
nacionales e internacionales que se 
ocupan del desarrollo y que deben 
identificar rápidamente la información 
que les es más valiosa. En los últimos 
años se ha hecho mucho para establecer 
un sistema automatizado de documenta- 
nte, ,n5di,,nte el uso de descriptores. La 
ONUDI está preparando los índices de 
su documentación mediante una lista 
de descriptores sobre industrialización. 
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Industrial Development Board 
'X'HE THIIID SESSION of the Industrial Development 
A 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, 
tarlai Ortiz de Ro/as (Argentina); Vice Presidents: 
lenii Petmv (Bulgaria), Dikoko Quan (Cameroon) 
and Knver Murad (Pakistan); Rapporteur: Borie 
Billner (Sweden). J 

WorkiagGroapoa Programm«aadTi umaillia 

The session of the Board was preceded by a two- 
week meeting of the Working Group on Programme 

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, «stesi 
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 abo decided to maintain the Working Group 
°". ^oframme and Coordination M a permanent 
subsidiary organ open to all members of the Board. 

In addition to consideration of the report of the 
Working Group on Programme and Co-ordination, 
the fifteen-point agenda of the Board included a review 
of the c<M>rdinating 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 matten and 
questions relating to intergovernmental and non- 
governmental organizations. 

AMfltatiMM adaptad hy ta» Banni 

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 Assembly take 
budgetary action for the implementation of the pro- 
gramme proposals by appropriati.ig 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 UMIDO in co- 

gramme has increased at a rate that may lead to an 
early depletion of the resources available for new pro- 
J7*u «S*"1 ,,reMed the importance of the activai« 
ot 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 
MS programme at a level consistent with past develop- 
ment and commensurate with future needs. 

Another resolution adopted was on industrial develop, 
ment field advisers, whose number the Board found to 
be "limited and insufficient to provide adequate 
coverage and service to the developing countries". The 
Board urged the further working out of arrangements, 
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-ontnted 
industries, the Board considered the need to avoid 
dispersal of effort tetween 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 

Holds Third 
«réùmtmg the activities of the United Motions system in the 
fitte 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 Commission for Africa (EGA), the Econo- 
mic Commission for Europe (ECE).rtie 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 assistance under the SIS pro- 

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

The Board, in a resolution relating to the recruitment 
of experts, 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 recruitment 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 utilization 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* 

tfätiüMiiai MUM •Hk «M. 



puters and computer technique» for development and 
invited the Executive Director to assist the United 
Nations Secretary-Cleneral 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\IDO Pledging Conference held on 
4 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 
requested the Executive Director, in consultation with 
die 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 
ol individual countries. 

Regarding a special meeting of the United .Valions Indus- 
trial Development Organization, the Board requested the 
Executive Director to consult Governments partici- 
pating in the work of UNIDO to study the possibility 

Í i^¡rí?g a ,pecial meetinK of the member countries 
ol LNIDO, within the framework of the twenty-fifth 
regular session of the Onerai Assembly of the United 
Nations m 1«'7() (the year in which the twenty-fifth 
anniversary of the United Nations will be celebrated) 
Í'ÍVMÍÍ 

l0 .consider 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. I he Board requested the Executive Director 
to report the results to the twenty-fourth session of the 
louerai Assembly, together with the report of the 
third session of the Industrial Development Board 

, Î? íevt^^ll!,0O "«»""ng >»*»/ futstums reUtmg 
to tki U.YIDO topU*r Programe of Ttcknkal AuistmJ, 
the Board noted that the Governing Council of UNDP 
had recommended changes in the programming and 
budgeting procedures of the Regular Programme of 
I echnical 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 
held of industrial development" as well as "for having 
specific resources available for this purpose" 

f'£,r.r£0,U.tT ad°Pted bV »h« Board concerning 
IMDO and the Second United Valions Development Dtcmk 
stated that the work of UNIDO in respect to the 
Development Decade, in accelerating industrial de- 
velopment in the developing countries, should receive 

fT,S1i»^0rity-,,t aUo decided that thc contribution of 
UIMIOO should be based on the concepts that: 

• Developed and developing countries are partners 
in world economy where both have interdependent 
roles to perform ; 

• Present economic conditions have to be improved 
to make them conducive to the growth of both partners 
so 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 Thu will require a co-ordinated effort by both 
developed and developing countries; 

ilaJ faillit* 



• ,Wllí,e »»«»tance it being extended to developing 
cowttria to accelerate their industri«! development, 
•WMMUneoui 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 
session on the proposed contribution to the Decade, 
specifying the policy measures by sectors to be imple- 
mented on the national, regional and international 
levels. 

The last resolution adopted by the Board dealt with 
»Hirmmtíanal co-operation in the field of industrial develop. 
mimi. It stated that while the main responsibility for 
economic and social development rested on the 
developing countries themselves, "complementary 
international co-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. 

IWMI káVrtii 

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

With regard to held activities, the Board expressed 
the view that UNIDO should assume resporaibdity for 

an increased number of Technical Assistance and 
^laJFund projects financed by the United Nations 
Uevelopmcnt Programme (UNDP). 

The Board also recommended that UNIDO should 
maintain close contact with governments of both 
developed and developing countries, with UNIIX) 
national committees and with the regional economic 
commissions of the United Nations. The role of the 
industrial field advisers in this respect should IR- defined 
and developed and their numln-rs increased, thus 
enabling them to serve as a channel 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- 
mgly related to field projects. It suggested areas that 
might receive concentrated attention. 

With regard to industrial information the Board 
assigned high priority to the expansion of the Inform- 

ation Clearing-house with the n-cessary strengthen- 
ing of the local transfer 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 Tariff, and Trade (GAIT), contribute 
to the expansion of trade 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 ¡is promo- 
tional activities, it was noted, should be to help mobil. 
IM internal and external know-how, taking into account 
the results of work already done in this field. 

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

MM in Industrial Production in Last Quarter of 1968 
An increase in industrial production was recorded 

*f** Principal regions of the world in the last quarter 
« 1968 over the comparable figure for 1967, according 
•o the latest United Nations statistics. 

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

In the developing countries taken as a group, the 
highest production figures for the first quarter of 1969 
*«/* reghtered for electricity and gas (171); crude 
petroleum and natural gas (165) ; chemicals, petroleum 
•ad coal products (153); and heavy manufacturing 
(149). 

Index numbers of world industrial production by 
branchea of industry and by regions appear as a special 
feature in the August issue of the Monthly Bulletin of 
Statistici. 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 iieneva or through booksellers, 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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THE UNIDO INDUSTRIAL PROMOTION SERVICE par- 
tkipated 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 betw een 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 instrumenta 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, 19-21 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 
mch as the manufacture of fertilizers, petrochemicals, 
and building and construction materials. 

The Service will be an information and referral 
tcrvke, 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 interesa. 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 plan« to offer the following services 
to persons registering: 

• Daily IPS Bulletins containing the nanus of 
persons newly registered, the organizations thev 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 meetings, 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 concerning 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 countries 
have much to gain by exhibiting their products at 
international events such as the Second Asian Inter- 
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 commercial organizations 
in their countries to participate also. This Fair is an 
example of international co-operation which will 
benefit all who participate in it." 



Ä~" Tfc« AmAmri Fernand Picard, an 
engineer (Ecole Nationale Supérieure 
d'Arts et Métiers, Lille), has been work- 
ing in the automobile industry for mort 
than 40years. 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 l'Automobile. He has written many papers for pre- 
sentation to professional groups and publication in their 
journals. 

The Automotive 

Ts IT wire for a developing country to devote a Urge 
.•.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 development 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, mines must be dug, new processes adopted and 
factories built. 

As the industry needs trained men, the question of 
the provision of technical and teacher training colleKes 
has to be examined. 5 

Moreover, the standards required by automotive 
manufacturing are quality combined with quantity 
Quality m production is difficult to achieve 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 
beneficiai effects are particularly apparent in the 
automobile industry, with ¡ts strict requirements, com- 
plexity of manufacturing processes and the popularity 
of its products. 7 

. !* ?' in add"i°n» a promotional industry, fully 
justilying the high priority given to it in a number of 
countries. 
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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 
snould, 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 
htteen years by an exploratory survey 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, wateiv 
ways and airports) can be developed sufficiently to 
meet future requirements. It should also define the 
contribution of road transport, either 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 
u always an increase in collective passenger transport. 
Smaller buses suitable for shorter distances have the 
advantage of being adaptable to traffic increases during 
transitional periods, of not requiring a heavy invest- 
ment in infrastructure and of being immediately ser- 
viceable. Coach-building is economical and requires 
skill« similar to those used in the building of horse- 
drawn vehicles. 

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

Interesting studies have been made on the growth of 
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 
Works, showed that in 1960 the vehicle densities per 
thousand head of population in relation to the ptr capila 
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 
P* capita income. (Number of vehicles per thousand 
inhabitants = per capita income 1.8.) 

The maximum vehicle ownership that can be ex- 
pected and its growth in proportion to the growth of 
p*r capita income can easily be calculated from these 
•tudies. The figures thus obtained, however, can only 
be taken as a rough guide and must be interpreted in 

Numbtr  o« WNcltf 
Pir Thousand ktfwMUnt« 

us* 

Natlanai   Mr upHa incom«  in US | 
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accordance with the relevant social and political struc- 
ture. 

It musi l>e lióme in mind that these figures refer to 
private cars as single units, regardless of size. Moreover, 
in certain developing countries, the structure of the 
vehicle-owner population is différent from that found 
m countries where there is a (rend towards a homo- 
geneous private car structure made up of vehicles of 
similar dimensions and characteristics, as in the United 
States of America. 

I'm a coimtr> with, for example, ten nillion inhabit- 
ants and an animal LJIOSS national product per capita 
"fallout l SS KM), ii would I,,- unreasonable to plan on 

and the number of models that they will be able to 
manufacture. 

Road system. A national system oí roads is essential 
It must be surveyed to ascertain whether it consists of 
paved or dirt highways; the proportions of each tvpe 
of road; whether the roads become dusty or muddy 
according to the season; the maximum gradients in 
hilly country; the number and type of anrillarv facili- 
ties, such as bridges and ferries; 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 (utility, bus, coach or private car) 
suitable for use in the country in question and to decide 

the basis of 500,1100 private vehicles, as the Honder- 
marcq graph indicates only seventeen cars per thousand 
inhabitants, that is a total of 300,000 vehicles These 
considerations should make it possible 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 
numlH-i of cache* and buses, „tilitv vehicles and pri- 
vate cars ,,„,!„. ,,,.„,. Th(. annual'maintenance and 
renewal of tlw .-xisiinir vehicle fleet necessitates the 
production of a number of vehicles roughly «mal t., 
one tenth of the existing population. 

It is (or the (ioveriimeni to decid«- the proportion of 
total vehicle mpnrements ,„ |„. ,„,., |)v jnu)()lts and ,)y 

domestic production, and it must adapt the legislative 
and customs regulations arcordinglv. Ifdomestic manu- 
lacture is to be encouraged, the Government, in »niel- 
li» attract private enterprise, must decide the number 
"I vehicle manufacturers permitted to set up operations 
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how they can be made as efficiently and inexpensive^ 
as possible. 

If motor production is to be encouraged, the Govern- 
ment should have parallel plans for the financing and 
development of the road system. 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 IK- easier to obtain both domestic 
and foreign aid. 

Ancillary industries. If it is intended to create a local 
automotive manufacturing 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 lie timed to 
suit the country's development plan, provided this is 
taken into account in fixing 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 vehicles calls 



for considerable quantities of hiKli standard carbon and 
alloy steels containing alloying agents such as nickel, 
chromium or manganese that have to meet strict speci- 
fications. Priority must be established for the delivery 
of these steels by the local steel works in order that 
deliveries can lit 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 lor several years without a 
serious effect on cost. The use „f thin-sheet steel for 
the manufacture of car bodie, necessitates the employ- 
ment of skilled technicians; specialized installations 
should be imported, until the amount of thin-sheet 
steel required 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 refineries requires careful study. It 
is essential that fuel specifications meet international 
standards. 

Apart from primary materials, almost a quarter of 
the cost of a motor car is in the purchase of particular 
parts produced by specialized industries. Most coun- 
tries today produce the glass and textiles they need, but 
an  inventory  of the  production  capacities  of such 
industries should  IK- made to 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 accessories such as fuel inject- 
ion pumps and windshield wipers, should be foreseen. 

Technical staff.    The problem of the lalx>ur 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 
a 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-operating manufacturer 
can participate in this programme and such collabor- 

ation will also have a favourable psychological effect 
on co-operatton within the enterprise 

Sektion of equipment.    After the type of motor vehicle 
(utility or private car) has been decid«! ..pon, together 
with its pr.ee level, a choice must be made from all 
the vehicles produced ol this particular type. The first 
factor in making ¡, selection is the country «r the co- 
operating manufacturer. The choice will obviously be 
influenced by ties of common language and interest   If 
two languages arc involved, basic documentation must 
be translated and units ol measmement may have to 
be converted, for example, from the Knglish American 
system, to the metric system. Conununitv of interest is 
also a  fundamental consideration.   Monetary   /ones 
trade agreements, political systems and international 
relations are all factors to be taken into consideration 

Once   the   co-operating   manufacturer   has   Ix-cn 
chosen, it remains to select the velli« Ic to I,,- ¡  oduccd 
financial considerations, particularly the question of 
the most favourable credit terms, may result in the 
selection ol a vehicle that may seem to be technically 
less suitable. The next task is to adapt the vehicle to 
the climate, the terrain and the habits ol the customers 
Ihe key staff of the licensee's trading, sales and service 
departments must take part in the work of modification 
so that they become 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 manufac- 
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 following points: 

• The financial plan must cover several years and 
should specify precisely the amount and timing of the 
various costs and ways of meeting them. The rate ol 
integration or local industry must lie in accordance with 
the means available for financing the investments need- 
ed to bring local industry into operation. 

• A table of manufacturing costs should lie 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, iransjxirt and 
installation of machine tools ; 

a ywr. 



• 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 l>oth to dealers and customers. 

Tfc« phase* of lategratloa 

Establishment of the factory. The choice of the location 
»I »he 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 equipped for handling heavy and cumbersome 
en, tes and in a position to dispatch vehicles throughout 
the country with ease and economy. The establishment 
of a free port may have advantages, if a large number 
of the vehicles assembled are to l>e exported to neiKh- 
iMmnng countries. Distribution is always difficult and 
costly, particularly in areas where road and rail com- 
inun.cat.ons 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 urne required to begin the production of finished 
vehicles. 

In the case »f l,Kal manufacture, the choice of loca- 
tion is mon- complicated, for in the long run economic 
considerations will be the deciding factors. The local 
manufacturing plant must IK> in immediate proximity 
"' a meeting point „frail, road and, if possible, river 
communications, so that the raw materials and pro- 
due s purchased abroad or domestically can be trans- 
lated economically to the factory and the finished 
vehicles to their delivery points. The location of the 
plant is extremely important and should lx> preceded 
»y an operational study taking into consideration such 

futur«- needs as the location of the main suppliers, the 
»»J««- rust««,.•, and  ,l,e area  permitting the mos" 
economical distribution of finished vehicles 

The plant should IK- located in a large centre of 
population with cultural amenities and educational 
npp».r unities where high-quality labour ran be cas"fy 
«cru.tcd. 11„; climate should be temperate so that a 

large output can be obtained from the labour force 
without the necessity of spending considerable sumí 
on heating o, air conditioning. It should also be dn 
M»< e humidity causes oxidation of parts during manu- 
»a< tu.,, necessitating costly special treatment. The site 
should I*. (,,,. .,,„„ sand-baring winds, as dusï 

£*« Z ' U'7,k'"S «* of "«Aine tools and endan 

comna   .ri" 'rK ,MüCt'SS-  Finall> ' the she «•* be compatible with existing national development plans 

Seemingly time-saving and easy solutions, such as 
the  purchase of  an old  vacant  factory,  should  £ 
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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 
.n the integration process: (a) assembly, when most 
of the components are imported; (b) gradual incor- 
poranon of locally produced items, made with imported 
tool, until production is wholly local; and (c) naüonal 
self-sufficiency in tooling and vehicle research 

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

¿^sembly This phase can be divided into two stages 
1 he hrst, 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 .menor trim and fittings ready to hi put into 

CTiï' L
S
 

,S a. s^sfactorV 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 sen ices, for setting up 
spare-part depots and for the training ol 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 opeVatioi 
should not be undertaken, therefore, until it can bi 
done well. 

'Hie second stage is complete knocked-down (CKD) 
which usually entails the importation of such units as- 

nüSlTiüth?\wc,dinK (Platform frame, body 
panel, dashboards, bonnets and wings); mechanical 
parts (motor, transmission, steering gear, front and rear 
suspension m 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 sell.of pieces that are put together on the spot. This 
method   facilitates   local   fabrication  of smalf sheet- 

^sszlgrthe settin*up °f we,dín* «• 
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, sendin* 
his experts to visit the suppliers, checking the first 
deliveries ,n his own laboratories making contact with 
icensers to secure 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- 
lymg 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 workshop, thousands of miles away in the same 
condition that they would arrive at the ooperating 



manufacturer s own assembly line. Packing materials 
and labour for a Renault 10, for instance, cost as much 
as assembly of the same car in the manufacturer's 
workshops. This explains the high cost of SKD or 
CKD assembly when progressive development of local 
m'eK•»on covering accessorie» is not part of the plan. 
Ine 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 important. Welding and paint shop 
specialists are needed to help local management put 
the new plant into operation. An engineer must be 
seconded by the co-operating manufacturer to insure 
technical liaison, supervise the quality of accessories 
and equipment bought locally and arrange for the 
adaptations that might prove necessary. Similarly a 
service 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 be 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 possible net cost. 

I he replacement of parts from the original manu- 
facturer by locally manufactured parts will be necessary 
lor various reasons : 

• Parts may IK» difficult to transport or may 
deteriorate during the journey; 

• Parts of large dimensions involve freight costs 
that considerably increase the price; 

• Tariffs may protect local supplies by the im- 
position of a surcharge on imported 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 planning of local manufacture 
must be carried out either by the co-operating manu- 
facturer or by a qualified engineering company. Loc- 
ally manufactured parto 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 are 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 phaseV role „   l' 

S Usl.r ,°f -i, r1Ìty COmr,,, ,adliti- «ill ¿ vtal. Usually a will have to be under the direction 

!Launrernannd1r "T^ ''> ^ ""I*•'»* ~ ac urer, and Misjudgement must be final. His findings 
w, I have to be confirmed by the technical dcpa.tn, m 
of the co-operating manufacturer in the case of all the 

safety. The local quality control section will have t„ 
guarantee that series production conforms strirtlv to 
the samples provided. > 

The manufacturing „f the h(tdy work demands heavy 
capital investment. Amortization of the equipment over 
a reasonable per.«,d needs large series production. As 

ob an locally local production of the pressings should 
not be considered in most cases. A more attractive 
nnancial proposition is to continue to import them and 
complete the shell and sub-units locally with tooling 
supplied by the co-operating manufacturer. 

Self-sufficiency in tooling and vehicle research, the »liase 
concerning national self-sufficiency in tooling i(„d 
vehicle research is very difficult to foresee as it depends 
on a number of circumstances such as expansion and 
general prosperity. It will extend over a long period 
arising at the beginning of the first assembly phase and 
becoming more pronounced during the phase of inc... 
Duration. 

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 must then be undertaken. 

At first the research office will simply IR» a classifying 
and nomenclature registry. Later it will handle modifi- 
cations and suggest improvements suitable to the tastes 
of customers. The local office will soon also lie able to 
offer solutions to problems simultaneously with the 
co-operating manufacturer's research office, and the 
merits of the solutions can IK- discussed. 

Camat afewatiM 

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 
more 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 l>een made necessary primarily 
l)ccause of customs duties and taxes imposed on im- 
ported vehicles. Some countries, 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 execution. 
Patience and time are needed 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 the manu- 
facturer, a prime necessity being consistency of policy. 
The programme must be feasible, and the production 
capacity should not be over-estimated. 

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. 

BitoMonoMp ItHMMi tfrsnqth of Hattjpj m* LHuM» 
Causing Defect» 

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 areas that form in glassy polymers (non- 
rubbery plastics) and eventually break apart to form 
cracks and then fractures. 

It is believed that the new understanding of the 
resistance of polymers to liquids will help design 
engineers to select accurately the most appropriate 
type of plastic to meet product requirements. Know- 
ledge ol the relationship will also permit engineers to 
design greater strength into plastic products. 

Tlay       cniM 
Í[row tote vt»> 
U« strakiu 

»pteofpl... 
tic is Immiri 
«d to alcohol. 

During the research it was shown that crazes are 
neither solid polymer nor true cracks, even though 
they are 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 household 
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 ¡968. 



Doim 
Capital la Not Enough 

TN MANY DEVELOPING countries, the activities of commercial banks in the establishment and 
^expansion of industrial ventures could be complemented. In response to this need, a special 
kind ot 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 arc profiles of ihr Industrial 
Development Corporation of the Dominican Republic, which has helped finance and provide 
technical assistance for a wide variety of industrial ventures, including sucli 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. ' 

ffka§MM^Al AMì4 

ri José Andrés Ajear Castellanos has 
been the Director General of the 
Corporación de Fomento Industriai 

since 1966. Prior to this he held such positions as 
Secretary of State for Finance and Alderman of the city 
of Santo Domingo. He has represented his Government 
at international meetings, including the Conference of 
the International Monetary Fund and the Inter-Ameri- 
can Committee on the Alliance for Progress (ICAP) 
held in Washington, D.C. in 1964, as well as the 
Inter-American Economic and Social Council Confer- 
ence held in Lima, Peru, in that same year. 

The Industrial Development Corporation (Corpor- 
ación de Fomento Industrial, CFI), an autonomous 
State organization having its own resources, was 
established in May 1962 to promote the industrial 
development of the Dominican Republic in close co- 
operation with private enterprise. 

Incorporating the lessons learned by financial insti- 
tutions for development in other countries, CFI is 
empowered to provide supplementary financing for the 
establishment or expansion of any economically justifi- 
able industrial undertaking and to offer it the necessary 
technical assistance. 

The activities of the Corporation include preparation 
of projects for industrial ventures, establishment of 
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, CFI 
receives financial assistance from leading international 
organizations. This allows it to grant medium and 
long-term loans at low interest rates, to make capital 
awards and to promote the implementation of projects 
that arc valuable to the Dominican economy, joining 
forces with private investors in order to bring about an 
efficient process of national industrialization. 

laámtrial 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 
encourage 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 increase 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 lietwcen Dominican and foreign investors. 

L— y Hey 

Whenever favourable 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 
development loans. Long-term loans, repayable in from 
three to ten years, arc intended for the financing of 
the establishment of new industrial enterprises or for the 
expansion of existing plants when the technical, econo- 
mic and financial analysis of the requests confirms the 
desirability of granting such loans. 

Medium-term loans are repayable in from one to 
three years. These are to finance the purchase of 
machinery and plant for the modernization of indus- 
trie« with prospects for development, and/or for the 
purchase of raw materials and intermediate goods by 
enterprises in which the cycle of processing and sale is 
such as to provide economic 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 

can speed the productive process and permit the 
optimum use of installed capacity. The applicante 
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. 

Opwaüssg prsctdwM 

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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»hey request, UM them in the manner decided upon and 
mure the repayment of capital and intere»» to the 
Corporation within the agreed period. 

The Corporation has a well-equipped Promotion 
»»vision that offers industrial entrepreneurs economic 
financial and industrial engineering assistance. Enter- 
prise« financed by CFI receive technical assistance free 
and other enterprises requesting assistance pay 
moderate fee». *^' 

ni"!!? ÍE;„
beginninK of iu ,endin« operations in 

October 1962, CFI has made 601 loan, amounting 
to a total of 7,608,996.44 pesos.' Of these, 186 loan, 
totalling 897,569.69 pesos were returned voluntarily 
or by court order or were impossible to recover, beinK 

mainly loans granted during 1963 and 1964 under a 
programme of loans to crafts and small industries, over 
Wper cent of which never operated satisfactorily. Thus 
abalanceof4151oans,foratotalamountof6,711 426 75 
pe»os, remained. 

These 415 loans arc helping Dominican industry to 
•n increase in industrial production of 20,134 000 
peioi. 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: 

1>V»«fsat«rawlM 
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On the bas., of the experience of the last three year, 
^¡A^f »pccialiaatkm of staff and an increased 
demand for loan, for „und industrial products, it i, 

VoficT ^ f?"1 ^m amountinK *» 2 million peso, i 
iw* and 2.5 million pesos in 1970. 

in 

In an effort to promote industrial development, the 
Corporate seelu to use the best method, for facilitât- 
ing the establishment of indu,trial enterprises by 
natKmal investors. One of the most effective steps In 
this direction ha, 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: 

i in mf f j.x 
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These investments in the .„ 
have stimulated investments by 
fixed capital assets to a value 
shown below: 

Industrial Zone 
the private sector in 
of 839,635 pesos, as 

•y saw privan HUH in 
Htrm. l*éaatrlal Zm 
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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. 

itcraateth IMnaata 

43 
M 
•acftal watfatv 

IM» 

Tata! JOS,!» 

These investments required intermediate inputs of 
2H0.000 pesos, as set out below: 
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Six plants are at the manufacturing stage at the 
present time, and six more are planned to begin pro- 
duction this year. 
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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 ( M ETALOOM), financed jointly by the Agency 
for International Development (AID), Camer Inter' 

îlat'?îîade ?pana and CF,; " *'» ^"^ in Decem- 
ber 19oH 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 pny 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 5 million pesos annually. 

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 Samana region, 
has decided to establish a coconut industry there. Thè 
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, CFI 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 outflow 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: 

In keeping with its over-alt objectives, the Corpora- 
"SP.V P*"*"!»*«1 actively in working «roups of 
officials representing public and private bodies ap- 
pointed u> 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 
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?î ^ü"**" Pan Í'0«".? ¡et is chief 
o] the Economies Section of the Research 
Department of the Medium Industry 
Bank and a lecturer at Seoul .Vational 
Lnwersity in Seoul, Republic of Korea. 
He holds an advanced decree in econ- 
omics and has attended tf, Research 
Institute for Management Science at 
Delft, the Netherlands. 
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^^f^P"*"' rf "naI1 indmtty in Korea, a. in 
other developing countries, k a most imporUnt factor 

5 H^T?^ •OCI*1 and P01»^»' «• of the country 
in view of the predominant part small industry plays 
m the over-all economy. F   y 

According to the Mining and Manufacturing Census 
for 1966, conducted by the Korean Reconstruction 
Bank there were 24,264 mining and manufacturing 
«UWuhments m Korea that employed more than five 
worker,   including 23,854 establishments with up to 

..r*WSoC" ltt thc manufa«»»ng industry and with 
up to 299 workers in the mining industry. The census 
«Uo indicated that small mining and manufacturing 
firms •ceounted for 58.4 per cent of total employment 
figures and 44.8 per cent of the total value of produc- 

ible attention, however, had  been given to the 
dewloprnent of this sector of industry. It was only in 
1361 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 
¡maU indmtry. A month later, the Medium Industry 
••nk (MIB) came into existence as the first financial 
mstitution 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 
runcuon. include the organisation of foreign loans, 

Skr•*"'ntmüon KTvkr* •nd rewarch 

21 



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

activities for amali imànttry 

Various factors obstruct the 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, largely because commercial 
banks in general 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 Korea, the MIB has l>ecn 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 Korean 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. As a result, the share of bank loans rose sharply 
from 44.3 per cent in December 1961 to 57.3 per cent 
in October 1968, whereas 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 lor 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 Tür 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 Fxonomic 
Co-operation Fund of Japan (OECF). All these were 
earmarked for financing the foreign exchange costs of 

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 Govern- 
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 (he $15 million public loan from 
Japan. 

Credit 

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 necessary 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 experienced 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 Small Industry Credit 
Guarantee Act came into effect, the Bank handled 
credit guarantee 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 
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(about USI 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 (about 
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. 

The industrial census is one of the most important 
research activities of the Bank. Four of them have Iwcn 
conducted so tar 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. 

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 M IB 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 11 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 development. 

As part of its own advisory services programme, the 
Bank sponsors training courses in management, ac- 
counting and technology for executives, 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". 

The Bank carries out a wide range of research 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 research activities may be divided into three 
categories: statistical survey and analytical research 
on domestic small industry, research on overseas small 
industry, and the examination of small-industry policy 
and assistance in policy-making. 

Expart Group Racommanda 
Founding of International 
Association 

A group often 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 IJC 
to strengthen industrial and technical research pro- 
grammes throughout the world and particularly in 
developing countries. Copies of a draft constitution 
and other papers approved by the expert group are 
being sent to a selected group of representative insti- 
tutes and organizations throughout the world for addi- 
tional comments and rrcommendations. 

70 Attand  Invaatmant 
Promotion Programma In 
Tunisia 

Some 70 industrialists, investors and financiers from 
sixteen developed countries attended a meeting with 
representatives of Tunisian industry in Tunis, 28—30 
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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fíy coarten oj IAEA¡Argtnsek 

Tke Airhart Having served as a 
Deputy Director Generai, Department of 
Research and Isotopes of the International 
Atomic finery Agency (IAEA) for more 
than eleven years, Henry Seligman has 
recently become a scientific consultant to 
the Director General of IAEA. He has 
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 from 1947-1958 
as director of the Isotope Division of the United Kingdom 
Atomic Energy Authority. 
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SHORTLY AFTER radioisotopes became available in 
abundance, 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 effected through a 
comparatively short course, and the maintenance of the 
necessary equipment is usually no problem. The most 
important fact, however, is that radionuclides (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 early 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 
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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 radiosisotopc 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. 

MHhiia rfamiriai r—M—cdvity 

The rapidly increasing use of radioisotopes as an 
«ppUedtechnological tool is partly the result of recently 
developed methods of measuring radioactivity. This has 
tad 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 

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

The radiations of bigger sources of radioisotopes have 
also had their impact on industry lx>th 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 areas. 

Another application (which was the subject of an 
article in Vol. Ill, No. I of this journal) is the irradiation 
of food for the purpose of extending its storage life. 
Agriculture in general has profited from radioisotopes 
through studies on fertilization, animal nutrition, genet- 
ici, entomology, and particularly the treatment of 
parasites. The importance of radioisotopes and radi- 
ation in agriculture is reflected in a United Nations 
Development Fund project recently concluded in 
Yugoslavia, which resulted in the setting up of a re- 
search 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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measuring   density   and   level   and   industrial   radio- 
graphy.   For  such   important  industrial  applications 
radioisotopes are  essential in most rases.  A  normal 
thickness gauge works on the principle of measuring 
the absorbed radiation when radiation goes through 
the materia! to be processed: the thicker the material, 
the greater the absorption. Another method is to mea- 
sure the reflected radiation which depends mainly on 
the thickness of the material to be measured. Thousands 
of such gang.s aie in operation in practically every 
industry. Another simple but useful application is the 
determination of the levels of liquids or solids in  a 
container. In many factories, in order to establish the 
level of packaged materials, isotopes  ire used for rou- 
tine checking. The system itself works on the invisible 
ray principle, each  package being automatically X- 
rayed as it passes the moving IK It. Instruments for this 
purpose are widely used in a variety of industries. The 
coating thickness of materials, often difficult to measure 
during the production process, can also be checked 
by these methods. 

A number of radioisotopes have been used as sources 
for X-rays. The main advantage over conventional 
X-ray methods is that no electricity supply is required ; 
the source is small, is easily transportable and needs 
no maintenance; for example, the checks of weldings 
on a site are usually performed with radioisotopes as 
X-ray sources. Many other instruments have been 
developed incorporating radioisotopes; pressure gauges 
and torquemetres are among them. 
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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 based 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, cheap and immediate analysis that 
is most valuable for prospectors, a method independent 
of sources of electricity and easy to handle. 

The list on pages 2«> 30 gives an indication of the 
wide application of such radioisotope instruments in 
different industries. 

Tracer isotopa« 

Tracer isotopes have been used in a variety 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- 
menu, solvent extraction, chemical kinetics in solids, 
purity control, hydrological research, and many meteor- 
ological applications. This list, which is far from com- 



píete, ihould 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 efficiency 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 detection 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 studies carried out by means of radioactive 
tracen. 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 are 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 n t previously have ljeen 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 toil mois- 
ture and soil density have also benefited over the past 

few years through the use of 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. 

Solvistg «rater problem* hi developing comtrka 

As a subcontractor for the Food and Agriculture 
Organization (FAO), the IAKA has solved a number 
of water problems in developing countries. Usually the 
requirement is the exploration ol underwater reservoirs 
in order to determine the volume and rate of the under- 
ground How. Conclusions can then be drawn about 
the possibility of using the underground water lor ii li- 
gation purposes. Here the environmental isotope 
technique has played a revolutionary part In solving 
problems with a few accurate measurements. Flow rates 
tor», have been measured by using tritium in rivers. 
In a project in southern Turkey, a study was made 
on the interconnexion of lakes in the interior of the 
country with some large springs near the cast. The use 
of isotope techniques gave a clear-cut answer that no 
other method could have provided. In addition, the 
study had important implications for the use of water 
resources in the region and prevented major mistakes 
which could otherwise hardly have been avoided. 

It may lie interesting to note that the FAO and IAF.A 
are collaborating on nine United Nations Development 
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 hydrogeologiral 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, two ("Hydro-Agricultural 
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Big radiation source, havt- also Ixen useful in indus- 

try. Mass.ve radiation is applied, usually in order to 
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kill Imcleria, and much research effort has gone into 
the production of chemicals through the use of radia- 

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 bv 
gamma rad.ation. This eliminates any possible infec- 
|»n through ,lu- „.se of syringes and saves the hospital 

time and labour. v 

JT^ ídusl,ial aPP'^ation of big radiation »ur- 
ces that has been established through the use of gamma 
«diation i, the curing of paint. In one country a num- 
ber of chemical 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 

In medicine the use of big Cobalt 60 sources is widely 
known »or the treatment of cancer, but the use of iso- 
topes as tracers for many metabolic studies is of perhapt 
much greater significance to the medical prozio" 
I he following will give an idea of how widely radio- 



activity » used in hospital* today for such purposes 
Radioisotopes arc used for the study of iron metabolism ' 
red cell survival, vitamin B-12 behaviour, Tat absorp- 
tion, liver function, plasma protein turnover, kidney 
Junction blood circulation, thyroid function and lor 
the localization and determining the size of organs and 
tumours in the brain, thyroid, heart, lung liver 
kidneys, spleen and pancreas. In other words! ii is nò 
longer possible for a good hospital to be without an 
effective radiation and isotope laboratory. 1 he con- 
tribution of radioisotopes to medical diagnosis is becom- 
ing increasingly important as a result of recent improve- 
ments in measurement techniques whereby smaller 
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 (ells and can 
also be used for analytical purposes. Where minute 
amounts of materials have to be analysed, the activa- 
tion analytical method has been the method selected 
It » based usually on the uptake of neutrons by the 
element to be analysed; this results in the emission of 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. 
I he IAEA has concluded successful co-ordinated 
research contracts in many developing countries .... 
this subject in order to find the optimum conditions 
lor the fertilization of such crops as rice and maize. 

In the genetic field, the use of radiation is giving 
beneficial results and co-ordinated research is now 
being carried out on a wide scale. Pest control is be- 
ginning to be exercised through the application of the 
sterile male technique where the pest in question is 
cultured in the laboratory, the males made sterile bv 
radiation and then released in the infested area This 
technique is not equally suitable for all types of 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 l)een 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 country 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- 
tracto and through the work in its own laboratory 
hor many years to come, radioisotopes in different 
tornu will be one of the most valuable benefits that 
developing countries will obtain through the develop- 
ment of atomic energy. 
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Package monitors lor controlling contení, ,,| 
can», botile,, packet»: counting container* 
la-vrl gaugeson silos. |,op,,crs. storage vessel». 
process vessels 

Moisture coment «.fia, UH.-. Analysis of foods 

Toawaco 

Monitoring and controlli,,« toba.,,, oackim, 
in cigarettes * 

TratllM 

Control of mating and impregnati,,,, process 
in production of cellulose labri, s. („heil car- 
ets, leathrrcloth. lire fabric, arltlicial leather 
linoleum, adhesive and abrasive ,|„ih 
Polymer solutions and syiithni, Nam solul.o,,, 
netore spinning 

Omtcnts of pro, ess vessels. e.g. us,,,*,- fahr,, 
in dissolver, 

Mimma mmd cork 
Plywood,  chipboard, 
resin content of WINKI 

veneris,  niiiistiirr  and 

Paper of all qualities and thicknesses; papei- 
board,   pulp:   "bone-dry"   *ng|,l   of  paix r 
when   combined   with   a   dielectric    g.,ug< 
studies of pa|ier formation. Conimi of coating 
and impregnation processes 
rWess lluids, in. lud,m; lacquer and slurries 
ol calcium hydroxide, < |i;\ jlnd |jmr 

Storage and process vessels, e.g. wood chips 
in prehraters; pulp and chlorine in bleaching 
towers 
Paper leaching 

llabawr products 
Rubber sheet, loan, rubber 

u*!üX *°'l,n"" U!M"(' '" m«ke loam rubí», i 
Products and processed materials in storage: 
transport and process vessels 

Chamicada aad cawsnlcal products 
Plastic tilm from extruders; laininaled pro- 
ducts; wall thickness of plastic lubes and 
bottles; wall thickness of pi,M-s and tanks in 
chemical plant 
Many products and process solutions, such as 
milk of lime, hoi brine, organic materials, 
acids, alkalis, detergents 
Level gauges on many product and process 
materials (e.g. acids, carbon-dioxide, sulphur 
dioxide, ammonia, asphalt, coal, crmeni, 
plastics) in storage and pro, ess vessels. Package 
monitors on such product» as detergents, 
aspirins, toothpaste, «osmetics 

?  ",  ••"ckneai and mass per unit area; I) density; L 
level (including monitors and switches); A analysis and 
coating thickness (including moisture); M miscellaneous 
(pressure gauges, torquemetrrs etc.). 
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Documentation 
and Development 

A »AMC «EOI HUMENT 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 ran immediately apply 
the results of the findings of others. Nowadays this need 
is being met by rapidly grow in* scientific information 
services thai 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 
transmusions. 

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 to detect rapidly the specific 
information liest suited to a particular need and to 
mobilize it so that it can IK- passed on rapidly to 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. 

In the last few yean 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 German 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 moit 
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, either as regards the terms used or the 
links one eventually decides to establish between them. 



OiUy 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 necessary 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- 
ordinate! provided by the descriptors. 

Obviously the number of descriptors in an informa- 
tion, language will depend on the extent and diversity 
of the 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. 

i—Miiiwi «r 

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 ax effective 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 tluv use is 
that of a specialized agency of the Uniteti Nations 
means that a number of sectors are Iwyond their scope 
or are not fully represented in them. The problems of 
industrial development, lor example, are definitely out- 
side the scope of the questions dealt with in the informa- 
tion language of FAO; apart from the descriptors which 
relate to the food or wood industries, very lew terms 
thai have any connexion with the work of Í MIX) are 
included. Even the language of the ll.O, although it 
can express certain important aspects of industrial 
development, such as those relating to production, 
productivity or manpower, was not directly conceived 
with this context in mind and consequently fails to shed 
any light on quite a broad area of industrial develop- 
ment. 

If the lists of descriptors compiled by ILO and FAO 
are taken as basic guidelines, and if proper advantage 
is taken of the invaluable experience gained by these 
two organizations in automated 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. 

ANgMsl Us* «r DsMcrsptm 

Being specifically concerned with economic and social 
development, the Development Centre of the OECD 
seems 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 information 
received from some countries so as to transmit it to 
others as quickly as possible. It had a further incentive 
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- 
ganizationssuchas the International Commitee for Social 
Sciences Documentation, or such national bodies as the 
German Foundation for Developing Countries), re- 
ducing them to simple elements (unitermsj 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 l!*67 by the 
OECD Development Centre, with help from fourteen 
international or national organizations which had been 
associated 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 from these terms or to use new ones. 
Once the analysts 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 unitcrms to obtain compound 
expressions; for each 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 received by the Development Question- 
and-Answer Service were led into the computer and 
the relevancy ot the replies, in the light of the numl>cr 
of documents recorded and the research strategy 
employed, was carefully studied. As a result of the 
findings, it was decided that the Aligned List should In- 
revised. 

While the test had shown that the processing of the 
documents could l>c 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 precision. If analysts were 
left to compose their own descriptors on the basis of 

a list of unitcrms 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 selected 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 field 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 German 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 

UM OF DMCftlPTOM 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 
use of descriptors, the UNIDO services described 
below will IK» completely interrelated and will be 
able to respond quickly to the requests received. 

Industrial Documentation I 'nil. Descriptors will ho- 
used tf» describe the contents of information material 
such as documents, economi«- development plans, 
technical assistance reports, periodical articles, 
pamphlets and hooks. 

Industrial Inquiry Service. As inquiries are answer- 
ed, descriptors will be assigned to them so that they 
can IK- 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 inquiries are received. 

Roster of Consultants. With the help of descriptors, 
the Roster can IK- searched to find the In-st combina- 
tion of skills for a particular job. 

Industrial Promotion Service. The matching of 
sources of assistance and potential users of such 
assistance 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 arc 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 mi 
Development A'ews, Vol. IV, No. 2 (September 
l%9), pp. 10-16. 

Deals with /automobile industry/ in /developing 
country/s projecting /passenger transport needs/, 
need for back-up /steel industry/ and /petroleum 
industry/, and problems of /transfer of industrial 
technology/, /location of industry/, /transportation/ 
of components and finished products, /industrial 
research/. 

Seligman, H., "Industrial Uses of Radioisotopes in 
Developing Countries", Industrial Research ani 
Development Xcws, Vol. IV, No. 2 (September 
1969), pp. 24-31. 

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

UM 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 useful 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 — 
so 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 IK* 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 UNESCO. 

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

Ultimately it is the actual application of the Aligned 
Ltst, even more than its compilation, that will provide 
the touchstone for 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 informa- 
tion is often crucial to economic advancement and may 
lie even more profitable than the exchange of go«ids. 

Group 

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 aj 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 
countries 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 
freezing 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 mushrooms, 
which are widely acceptable and competitive in pro- 
duction costa. 

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

The expert group was of the view that the industriali- 

zation offish fermentation processes should \w encour- 
aged as they have wide potential applications. It noted, 
however, that much research is still necessary in this 
field and that long-term planning of fishing 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 would IK- prema- 
ture to recommend food irradiation as a method of 
preservation in developing countries, but a need exists 
for more intensive research on factors conti'»Hing the 
quality of tropical foods and the economics 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 flour 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 fixid 
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 

UM of Polythylmn* SkooH 
lncroo*o* Agrkvhvral Production 

Sheets of polyethylene are now l>eing used in the 
Republic of China to conserve water in sandy loam 
soil, to protect plants from the cold and insects and to 
package bananas for marketing. 

Research into the use of polyethylene to conserve 
water began because western Taiwan had some 100,000 
hectares of sanely loam with poor drainage. As fertilizers 
washed away and top soil substitution was prohibitively 
expensive, a water consci .ttion layer of asphalt was 
put clown and covered with ">0 centimeters of soil. 
This layer prevented the water from running off and a 

Hood 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 Iteen found that bananas shipped in 
plastic bags have a storage life ranging from seven to 
ten days longer than those packed in bamboo taskets 
with cardboard liners. 

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

Adapted from "Plastics Help to Grow Mice in Sandy Lmd", 
Asian Productivity Monthly Bulletin (Japan), 
5 January 1969, pp. 7-8. 

Alr-Ctfsfcfofi Support of Ceramics Döring Urino 

The Hoverkiln, a small crow 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 
n 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 V, 

Basically, the low temperature Hoverkiln consists of 
a passage two and a half feet wide and six inches high 
through which two streams 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 

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 a 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, unglaicd flat tiles 
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•re supported on the air cushion and pass through the 
kiln as a continuous stream. 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, and a gravity roller input conveyor 
may be used. 

In the other method, tableware and other non-flat 
items as well as tilts with glazed edges are supported 
on refractory pallets or bats which are carried on the 
air cushion. In the electric 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 alxmt 100 air 
changes a minute in the upper chamber of the kiln, 
and this assists greaily 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 cup* oa tray« about to eater the kiln. 

The kiln is divided into a number of sections, each 
fitted with its own air-cushion fan, healing and tem- 
perature control systems. The sections are mounted 
on flanged wheels which run in tracks in the floor. 
The sections are compressed together during operation 
but can be quickly taken apart for internai 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 Ixfore 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 insulators; and 

• Vitreous enamelling. 

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

• Biscuit and glost firing of earthenware and tiles, 

• Glost firing of bone china ; 

• Firing pressed electrical porcelain insulators; 

• Firing of electronic and special ceramics; ami 

• 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 lieing carried out by Shelley 
Furnaces Limited, Stoke-on-1 rent, England, is con- 
tinuing with emphasis in the fields of special ceramics, 
metal heating and the processing of composite materi- 
als. 

Adapted from Inventions for Industry, .Saturnal Ht st arc k 
Development Corporation (I'nited Kingdom), Janu&y 
1969, pp. 15-16. 
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•iiMlftg o MOVí« 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 few hours. 

The truck transports both the erector machine and 
all the material required for a onc-fainily house lo the 
site in one trip. The erector is an articulated boom 
mounted on the truck. A mould, consisting of two 
parallel flat steel plates, is at the end of the boom. The 
resin and a foaming agent, both in liquid form, are 
fed along the l>oom and metered together into the 
mould. 

The liquid resin is heated to about 95e C and reacts 
in the mould to give a rigid-cell foam with a density 
of 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 
forms on the foam. The skin has high tensile strength, 
chemical stability and resistance to weathering. 

The mould plates are covered with continuous liclts 

of plastic mylar which does not stick to 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 
when 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 
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simply an arca of flattened earth. 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 eart* ind produces a suitable 
smooth floor. Earth is also leaped 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 becomes less amenable to mass 
production as the house near* completion, but with 
walls, roofs, floors and basic service requirements com- 
pleted by two men in one working day, the system will 
certainly cut both labour and materials costs by appreci- 
able amounts. The cost of experimental houses with 
ground areas of about 1000 square feet was al>out 
US f 3.8 per square foot, which compares very well 
with $ 16 to $ 20 for a conventionally built house and 
t 10 for the most advanced modular building systems 
being 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. 

Adapitd from "Cocoons for the Millions", New Scientist 
(United Kingdom), 27 June 1968, pp. 675 -676. 

laser Wmum Cuts DHfyêèon Masks 

New techniques developed in part from grants rap» 
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 photograpiiic 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 interconnexions 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 machine each 
mask is about 30 minutes. The pulsed helium-neon 
laser was developed at the Services Electronics Re- 
search Laboratories, Baldock, Hertfordshire, England. 

Admpud fnm 
Pf2L 
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Answers to Industrial Inquiries 
ftow to «v«M cMtJitg «pots »» fib« tonlfary frmtmk Imémtry 

The I '.\'/l)0 Industrial Inquiry Sfrvice receives requests for 
possible solutions to a wide variety of industrial problems. 
Each issue of the Industrial Research and Development 
New», beginning with Vol. IV, ,\"o. I, carries a selected list 
of questions recently answered by the Service so that readers 
with similar problem* may send for copies oj the answers. The 
column also publishes replies to questions concerning problems 
likely to be encountered in a number of developing countries. 

The topics and identification numbers of several questions 
and the names of the organizations submitting them are given 
below. 

Techno-economic information on a plant lor producing 
urea from natural i(as (213) 
(¡entro Aacional Hol ¡riatto de Documentation Científica y 
Tecnica, La Paz 

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

The provision oí' technical know-how for the establish- 
ment of a monosodium glutamate factory (219) 
Yugoslav Enterprise 

The identification and collection of United Nations 
publications and othei material relevant to economic 
development policy in Africa in general and the 
llongo i» particular (239) 
Office .Saturnal de la  Recherche  el du  Développement, 
Kinshasa, Congo 

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

Information on the liencticiation of magnesite for re- 
fractories production  and  on  the benefkiation of 
chrome ore for refractories as well as on ferro-alloys 
production (252) 
V.V Adviser, Ignore, Pakistan 

Promotion of export-oriented industries and the encour- 
agement of existing industries to expand their export 
promotion efforts (255) 
Federal Industrial Development Authority, Kuala Lumpur, 
Malaysia 

Methods and equipment for brazing of joints and tubes 
of bicycle frames. Production methods for the pro- 
duction of bicycle frame joints (257) 
United .Valions Development Programme, Cairo 

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

Tanning and dyeing of goat skins (295) 
Greek Productivity Center, Athens 

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 s|M)ts 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 deHocculants, wrong viscosity, 
haphazard methods of filling the moulds and badly 
made or dried moulds. 

Incorrect compounding of the My. 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 
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med is abo 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. 

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

Haphazard methods of filling 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 catted, 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 placet where casting spots will be 
developed after firing. When we analyse the catting 

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

To avoid the casting spots the raw materials which 
contain mica (mica is most dangerous Urausc its 
specific gravity allows the mira partii les to separale 
from the body.) should l»e removed ami as little sodium 
silicate as possible should U' used as a dello»«-ulani; or, 
if possible, the sodium silicate should IK- removed and 
replaced by other deflocculants. It the sources nl raw 
materials are limited or it' it is not possible lor other 
reasons to follow the above advice, the w hole <lt v sani- 
tary body must be scraped IM-IOI'C glazing to remove ihr 
thin skin where the content of fusible materials might 
be higher. After being scraped and sponged, the IHXIV 
must be glazed. This is the method faetones use lo 
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. HI, No. 1, pp. 22-23. 

Questions or requests for further information should 
be addressed to : 

Industrial Inquiry Service 
United Nations Industrial Development Organization 
P.O. Box 707 
A-10U Vienna, Austria 

expon uroup MMong on AQnoumrai MMnmswy inoiiwry 

Approximatrly 25 participants and observers from 
developed and developing countries, industry and 
specialised agencies attended the Expert Group 
Meeting on the Agricultural Machinery Industry in 
Developing Countries, 18—22 August, in Vienna. 

Among the questions for discussion were the fol- 
lowing: 

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

• What it the current sutus 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 paru 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 to the developing countries. 
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UNIDO Establishing Rotter 

of Industrial Consultants 

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

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

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

In response to a recommendation made at the first 
United Nations International Symposium on Industrial 
Development in Athens in 1967, and as a follow-up 
to the publication in 1968 of (he Manual on the Use of 
Industrial Consultants in Developing Countries, UNIDO 
has recently established a Roster of Industrial Con- 
sultants as one of the components of its Industrial 
Information Service. In complementing the .Manual, 
the purpose of the Roster is to enable unbiased 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 
comprehensixi- reference source for internal use in 
connexion with the procurement of contractual ser- 
vices for projects lor which UNIDO is the executing 
agency. 

The U.N UK) Roster currently contains data on 
approximately 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 
l'or individual consultant) submits detailed information 
on such matters as the services it is able to provide, 
ito professional personnel and details of its past experi- 

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 
selection 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 afforded by- 
computer operation, with particular regard to the 
retrieval of Roster data, will facilitate the supply by- 
UN IDO of significantly more comprehensive informa- 
tion on consulting organizations in response to requests 
of a generalized or specific nature. 

UNIDO Inittotss 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 assess the resources and market availabilities for 
industrialization, to identify and evaluate new invest- 
ment opportunities in the manufacturing sector, to 
assist in r< \ ¡sing industrial policies and programmes 
and to evaluate further technical assistance require* 
ments. It is hoped that such missions, through the 
training of national counterparts, will play an impor- 
tant role in enhancing 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. 
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USA Spanding Estimated $25.9 BMon on R A D in 1969 

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

»•wff a» rsssarch tr>4 <wsl#nwn fund« 

Other nan-araM matttgt* 
11% 

The funding by industry would represent an inrre isr 
off 725 million, or 11.7 per rent; that t>\ colleges ami 
universities, $ 98 million or 11.7 per cent; and ili.it by 
other non-profit institutions, $ 2"> million, or '». ( per 
cent. 

The declining growth rate of Federal expenditures 
represents the continuation of a trend. Over the past 
ten years, Federal expenditures on research and deve- 
lopment grew at a compound rate of '» per cent per 
year. The growth rate over the last four years, how- 
ever, has slowed to al>out 6 per cent per year. 

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

Non-profit institutions such as colleges, universities, 
and independent organizations, ho» hi fund research 
and conduct research supported by Federal agencies 
and by industrial firms. In 1969, the non-profit institu- 
tion« are expected to provide 4.It 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. 

Thi» is an increase of 3.6 per cent over estimated 
I960 expenditures of $ 25 billion, but represente a dis- 
tinctly slower rate of growth than in any year since 
1953 when expenditure figures were first compiled. 
The growth rate from 1967 to 1968, for example, was an 
estimated 5 per cent, and from 1966 to 1967, it was 
7.1 percent. 

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 1968. 

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 
f 938 million ; and other non-profit institutions, about 
t 295 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- 
lega and universities, about 3.6 per cent; and other 
non-pronit institutions, about 1.1 per cent. 

carrying eut rst«arch mn4 dswlfwnt 

Other nan-aratri institutions 
17% 

CatUfts an« 
univarsttiw 

u% 

Adatte /ram "JVWw from BmttHk Mtwmvml hutihOt 
Ctimmàmt ¿asWafcrtu" (Vmké SUki •/ Amme»), 
13 DKtmètr 196t. 
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For Your Information... 

Tkt faUawing publications may he pmrchmsed frm United 
Nations ¡alts distributors, through locai h—4c dealers, or 
directly from: Seles Section, United Nations, New York or 
Gonevm. Prict! are fiven in US dollars hut payment may ht 

m ethrr currencies. 

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

FsrtiHusr Prsjtctat  Tfeulr 
ma ffsUlslliawisss, 52   pages  (Saks 

No.: E.68.II.B.17; $ 0.75). 

The population explosion and the rising standards 
of living of the developing countries have combined 
to cause a serious 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 series on the fertilizer industry, one oí" 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 technical 
and economic data in this field. 

Monograph No. I outlines the steps to be taken from 
ihr- inception of a project to its operation and post 
proji'ct appraisal, suggests procedures that should be 
followed l>v thm<- wishing to establish chemical fertil- 
izer projects in developing countries and lists the basic 
itiéijrmation required on such aspects as the projected 
market, pnxlu» t »lata, raw materials, management 
and labour, .mil huante. \ project evaluation list is 
aho ¡rtrludnl 

Other monographs in the series deal with the build- 
ing of an ammonia lerlili/ci complex, the reduction 
of sulphur I"TCIS in the manufacture of fertilizer, the 
ammonium nloridc and soda ash dual manufacturing 
proem in Japan ami the production of phosphatic 
fertilizer using hydrochloric ,i<i<i. 

amé T 
<a   la 

250 pages (Sales No.: E.68.II.B.I6; I 2.50) 

Employment and manpower problems besetting the 
developing countries, particularly ai 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 
programmes 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 tip 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, therefore, 
is to provide information that will help to narrow the 
gap» in essential 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 processing. 
(Early drafts of these studies formed the basis of one 
of the main discussion documents presented at the 

M 



International Symposium on Industrial Development 
in Athens in 1967. Although the various industry stud- 
ici differ in approach and emphasis, most of them use 
the tame 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 out 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 attained frit on request from: Industrial Documentation 
Unit, UNIDO, Vunnm. 

(ID/14). 
M pages 

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 assistance 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 INI1K) programmes". 
It gives eight criteria that are common to all requests 
and indicates that the United Nations Drvt-lopment 
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. 

Far 
Below »re short reviews of three of the rei eut books on w- 

dustrialization which serve as reference books in the I '.XIDO 
Industrial Documentation Unit. 

AaarfM «hi 1—-lXwliayn t ea AfriajmNasVi 
Flatapt» •)• Ite—mirdaCasnrrwm, by Philippe 
Hugon, Presses Universitaires de France, Paris, I Will, 
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 development 
of French-speaking Africa, his thesis does not seem to tie 
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 
first 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 disequilibri a of growth 
are examined; among these, subjects related 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 
a 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 I960 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 country 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 lalxmr-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 entrepreneurship 
and a shortage of domestic capital. Another obstacle 
to industrialization is the smallness of the domestic 
market; 80 per cent of the population arc still on the 
subsistence level and have a very limited purchasing 
power. Export possibilities exist only in industries with 
indigenous raw materials 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 l>e 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. 

la •rkaiss (6th edition), 1968, 
Advisory Editor, I. D. L. Ball, Harrap Research Pub- 
lications, 182 High Holborn, London, W.C. 1., 923 
pages, £ 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 

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 
societies, 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 provides 
easily traceable references to information on industrial 
research in Great Britain. 

Wkk lawcfaü 1U§JM— *• Asia, by H. B. 
Chenery, F. Baade, J. Kaufmann, I. M. O. Little, L. 
H. Klaassen, J. Tinbergen, Rotterdam University 
Press, 1967, 104 piges, 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 
(FAO) under Mr. Baade's leadership, the situation in 
India and Pakistan is much more serious. Even if these 
two countries agree to work closely together on such 
schemes as damming the Brahmaputra River and 
reduce their expenditures on armaments in favour of 
education, 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 
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"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. Little discussed the advantages 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 crono- 
metrie growth models in different countries. 

The Conference wanted to appeal to Western Euro- 
pean public opinion, with the help of the latest scien- 
tific findings obtained by economic research, lor greater 
assistance to the developing countries. Whether "not 
the least important part of (this) activity . . consists 
in publishing, in concise form, the lectures given and 
the summary of the debate" remains, however, doubt- 
ful, because understanding the lectures anil the dis- 
cussions requires a profound knowledge of modern 
economics and of the problems of development aid. 

ButlMM OpportunWM Swrvict EatebUshad 

A service designed to provide firms in the United 
Skat« of America with acce» to information about new 
business opportunities has been established by a com- 
pany, which holds a large portfolio of unexpired patents. 
This 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 
electrical machinery, scientific instruments, metal 
processing and manufacture, plastics, construction 
equipment, and chemicals and allied products and pro- 

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 process, 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 needed, 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 patents. A 
subscriber will be able to list his own issued ÙS 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 
essentially as an individual business. 

The service, a subscription to which will cost USf 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, Schenectadv, New York 
12301. 
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Marianske Lézne, Cscrhariovaài*, 15- 
30 September. Czechoslovak Chemical 
Society, P.O.B. 857, Prague 1. 

London,    1 —13   November. 
Conferences and Exhibition Ltd., 
cury Home, Waterloo Road, 
S.E.I., United Kingdom. 

Calendar 
of 
Meetings 

Oxford, United Kingdom, 21 — 26 Sep- 
tember. Technical Section, British Pi- 
per It Board Makers' Association, Inc., 
3 Plough Place, Fetter Lane, London, 
E.C.4., United Kingdom. 

Auckland, 4 § November. A. W. Ska«, 
Secretary, P.O.*. 2225, Auckland, New 
Zealand. 

Tftaary af 

Zakopane, Poland, 24-27 September. 
Professor J. Oderfeld, Organising Com- 
mittee, Al. Niepodleglosci 222, War- 
saw 10, Poland. Polish Society of Me- 
chanical Engineers and Technicians; 
Warsaw Technical University, Chair of 
Theory of Machines and Mechanism!. 

Lapest,   10- 15   November. 
Proemi, Deputy General-Secretary, Ge- 
pipari Tudosnanyos Egyesukt, Ssabad- 
sag Ter 17, Budapest 5, Hungary. 

BHgfade, 7-12 September. Professor 
M. B. Pajevie, Saves Drustava Livaca 
SFRJ Karnegijeva 4, Belgrade, Yugos- 
lavia. International Commiasion of 
Foundry Technical Associations with an 
International Foundry Exhibition. 

Cm- 

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

•f 
(ICMO) 

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

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

Esitergom, Hungary, 6 8 October. 
Scientific Society of Mechanical En- 
gineers, Szabadsag ter 17, Budapest V, 
Hungary. 

Tokyo, 21-24 October. Union of Ja- 
panese Scientists and Engineers, 5—10, 
Sendagaya, Sttibuyaku, Tokyo, Japan. 

(PROUMIAT) 

Rome, 15—17 September. Dr. Edwin 
Harder, Westinghouse Electric Corp., 
1204 Milton Avenue, Pittsburgh, Penn- 
sylvania 15218, United States of 
America. 

W ashington, DC, 27 - 29 October. The 
Institute of Electrical and Electronics 
Engineers, Inc., Technical Activities 
Hoard, 345 East 47th Street, New York, 
N.Y. 10017, United Sutes of America. 
Exhibits. 

Bangkok, IS 22 November. M. C. 
Piriyadis Diskul, c/o Drpt. of Mineral 
Resources, Rama VI Road, Bangkok, 
Thailand. W. Fox, IntemationaT Tin 
Council, Haymarket House, 21 Hay- 
market, London, S.W.I., United King- 
dom. 

2-4 
* fnVMataVaBV 

MKiVsfaiy Hill Wtw Jcwy 
07971, United States of America. 

San Francisco, 2-4 PtctmsMr. WM 
Chancy, Lenkurl Electric Co.. IMS 
County Road, San Caries, Ctliferwit 
94070, United States of America. 

Miami Beach, Florida, 4—6 December. 
B. Kinariwala, University of Hawaii, 
Honolulu, Hawaii 96S22. 
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Renders are invited to particípete in establishing the News as a world-wide forum 

for the discussion 0/ industrial research and development activities by contributing relevant 

material for review and publication. Views on questions related to research administration 

end policies, reports on research projects, profiles of research and industrial development 

institutions, news of industrial projects carried out by both the public and private sectors, 

and contributions on industrial problems in the field of research and development are wel- 

comed for consideration by the Editorial Board. 

Contributions accepted by the Board will be printed with the usual due acknowledge- 

ment to the author. 

Reeders are also invited to comment on the topics discussed in the magazine and to 

suggest subjects they would like to see raised. A readers' column will be introduced for this 

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

UNIDO 
RathauspUtz 2 

A-1010 Vienna, Austria. 
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