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The Founding of ...




Message

from

Dr. M. Shafquat
Husain Siddiqui,
President

of WAITRO

I am delighted that UNIDO's Industrial Research and Development News
(IRD) 1s publishing the following article to introduce the World Association of Indusinal
and Technological Research Organizations (WAITRO).

The concept of WAITRO was propounded in July 1967, when the managers of
industrial research insiitutes in developing countries, meeting in Athens under the
auspices of UNIDO, rccommended the establishinent of such an international association,
This recommendation was subsequently endorsed at the International Symposium for
Industrial Development held in Athens in December 1967, Consequently, UNIDO invited
a group of cxperts to meet in Vienna, to frame the terms of reference for such an
association and to draft a eonstitution for WAI''RQ. The inaugural mecting of WAITRO
was held in Vienna in Qctober 1970,

The creation of a new international association is justifiable only if it caterstoa
need that a majority of countries fecl is not being met by existing organizations, if its
aims and objectives are of sufficient weight and merit and if its operational sct-up is
geared to mect those specific requirements in several vital areas that do not fall within the
province of existing international establishments.

WAITRO has emerged precisely for the above reasons. It aims through mutual
collaboratior. at fulfilling a need to assess industrial research potential and to identify
rescarch programmes of regional and interregiona' interest. It hopes to develop in
emerging countrics an awareness of the need for research by facilitating the establishment
of new rescarch institutes and strengthening thosc in existence.

WAITRO will serve as a common platform for exchange of expericnee and
know-how by organizing gencral mectings and meetings of special-interest groups. It will
act as a clearing-house for information on scientific and technological research for its
members and through pcriodie publications keep its members up to date on current and
proposed projects and the results of rescarch.

It will endcavour to secure international assistance, where feasible, for projects
of national or regional importance, thus enabling co-operation between WAITRO and
other related international agencies. Very closc association is envisaged with UNIDQ, as
the aims and objects of WAITRO complement and dovetail with those of UNIDO. it
similarly complements the activities of several other regional and global organizations, but
does not replace them,

There are many other arcas in which WAITRO will be active. It wishes to
promote rescarch management, optimum organizational arrangements for research
institutes, exchange of experts, specialists and managers, which is generally difficult
owing to paucity of funds. It will seek to identify factors that inhibit the anplication of
the results of scicntific research and those that encourage casing of the “brain drain” of
scientists and engineers from the developing countries.

It is hoped that many industrial and technological research organizations in the
developed countries will join WAITRO e¢ither to promote regional development or to
encourage research opportunities in the developing countries in order to contribute their
pool of scientific knowledge to the uplifting of developing communities and the progress
of man,

An international organization of this type is likely to encounter many
difficulties and to make heavy demands on time, funds and energy. But we are confident
that, with the willing co-operation of the members and the active support of the United
Nations specialized agencies and other international organizations, philanthropic
foundations and government agencies that are interested in promoting industria! and
technological development, WAITRO will become a vital force in not only accelerating
industrial and technological research and economic and social changes, but alse in
bridging the gap between the developed and the developing countries and thus
contributing to social, economic and political stability in the world.

WAITRO is another significant step towards closer co-operation and
collaboration among the countries of the world.



PREFACE

This aruc'e describes UNIDO's role in founding the World Association of Industrial and Technological Research
Organizaions (WAITRO). It examines the need for WAITRO, goes into some of the background that led to its
founding, outlines the main features of its constitution and organization and takes a brief look at its future. The
article also describes in some detail the give and take of the inaugural meeting and provides background information
on leading poronalities who were instrumental in bringing the organization into being and on the research insututions

that they represent.

Address all inquiries regarding WAITRO to:

Dr. P. C. Trussell
Secretary-General
WAITRO

¢/o British Columbia Research Council
3650 Westbreok Crescent

Vancouver 167, B.C.
Canada.

Industrial research is relatively new to the world of
science, being little older than the century. But today
there are literally hundreds of institutes devoted to
research in industry or in its specific sectors, both in
developing and industrialized countries. In the United
Kingdom alone there are over 50 research associations
serving particular sections of industry, from baking to
Rosiery manufacture, from ceramics to packaging.

But there has been no international focal point, no
central organization through which these various
research institutes could exchange ideas, personnel and
information. Previously such exchanges depended upon
the initiative of individual organizations. The research
community has long felt the need for an effective and
systematic means of liaison among its organizations, not
only to avoid the duplication that is inevitable when
scientists work in isolation, but also to help the
industrial community apply the results of research for
industrial development,

In developing countries, industrial and technological
rescarch institutes have been hampered by a chronic
dearth of funds. Pressing problems, such as housing,
education and communications, take priority. Thus
industrizl research in these regions has often had litrie or
no finsncial support compared with the giant institu-
tions of developed countries. Becsuse of the nature of
modern research, requiring costly equipment and highly
skilled personnel, no money often means no significant
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results. There is also the necd to integrate research into
industry, not only to ensure industry's participation in
financing and managing research, but also to make
research a tool of industrial growth.

Although there has been a certain amount of
two-way traffic between rescarch organizations in
industrialized countries and those in developing
countries, it has been haphazard. There has never been a
global clearing-house through which industrial scientists
of developing countries could form productive partner-
ships with those of developed countrics.

For these reasons, WAITRO has been created: to
supply the missing bridge and radial point; to provide a
forum and a meeting ground—a town hall-where
rescarch organizations can join forces to solve their
mutuil problems and meet face to face to discuss other
matters of mutual interest.

In July 1967, in Athens, 19 managers and directors
of industrial rescarch institutes participated in a UNIDO
workshop meeting to discuss ways of increasing the
usefulness of such institutes in developing countries. At
the end of the two-week sesmion, the participants
recommended “that UNIDO be invited to take steps
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towards estahlishment of an internanonal association of
industrial rescarch estahlishments”.

The International Symposium on Industniai De-
vetopment, held also in Athens in Deeember of the same
year, subsequently  endorsed  the  workshop’s  re
commendation. The Symposium  recommended  that
UNIDO, “bLecause of the vital need for exchange of
information and experience’””, consider establishing an
association of research insututes “with the ohjective of
facilitating co-operation in the exchange of expernience,
know-how, and professional expertise”. The Symposium
also recommended that UNIDO *promote internationa!
collaboration between (sie) research organizations™,

Thus mandated, UNIDO arranged for ten execunves
of research orgamzations to meet 1n Vienna in May 1969
10 consider the feasibiity of setting up such an
association.'  UNIDO  prepared a discussion paper,
including a draft constitution, for the consideraton of
the expert group.

After due deliheration, the cxperts sent therr
findings ta the Executive Director of UNIDO. “In the
light of our individual knowlcdge and experience”,
stated thair letter of transmittal, “we tried as thoroughly
as possibie to see whether the proposed aims and
objectives . ., were of sufficient weight and importance
to warrant the estahlishment of a new internat.onal
organization. We took particular cate to  ascertain
whether this would mean duplication of work already
undertaken hy existing organizations. We came to the
conclusion not only that there would be no duplication,
but also that an association of the type proposed could,
in the long term, be of consideralile benefit to the
industrial research organizations currently operating and
envisaged in all parts of the world.”

The expert group, which included participants from
Ausiria, France, Hungary, India, Iran, Kenya, Norway,
the Unired Kingdom, Yugoslavia and Zaire, also
recommended that the new organization he given a trial
period of about five years, after which its performance
could be evaluated.

As a follow-up to this second mandate, UNIDO
contacted organizations concerned with industria!
rescarch in most countries of the world, including
governmental and thkose of a private or semi-public
nature. The report of the expert group, containing a
detailed enumeration of suggested aims and objectives of
the proposed association, was circulated. Correspondents
were asked to offer opinions and to indicate their

'The Industrial Research and Development News (IRDN)
reported on the recommendations of the Expert Group Meeti
in an earier isue. See “World Associstion of Rentr:g
Organizations Recommended”, IRDN (1969). Vol. IV, No. 3,
Pp. 3940 (Sales No.: 69.11.B.40).

interest in becoming founding members. More than 170
orgamzatons from 63 developing and 22 industriahized
countries answered tavourably

This resporse was encouraging and UNIDO started
preparations  tir a  founding  n.oceting. With  the
coroperation ¢f experts and ivgal advisers, and after a
sifing and  culling of numerous suggesions  from
research mstitutes, UNTID) prepared vanous documents,
including  drafts of a  consutution for the new
organization along with a sct of by-laws and rules of
procedure. UNIDO  also proposed an agenda and
schedule for the founding meeting,

A preparatory committee of thirteen convened at
UNIDO headquarters in Octoher 1970, just hefore the
founding mectiag to draft recommendations on several
IMpOrtant questions,

On 28 October 1970, under UNIDO’s sponsorship,
96 officials representing 84 industrial and techno’ sgical
research orgamizations met at the International Congress
Centre in the Hofburg, Vienna, in what proved to be the
founding mecting of WAITRO. Most of the participants
were directors of research institutes. They came from $4
couritrics, both developing and industrialized. Institutes
of developing countries greatly outnumbered those from
industrialized countries. Several organizations that had
expressed interest in WAITRO could not send delegates
but asked to he kept informed. The annex lists all the
avganizations represented at the meeting, including those
that seni observers,

A statement from the Executve Director of
UNIDO, Mr. 1. H. Abdel-Raiiman, opened the conclave.
“Although UNIDO has taken the initiative in establish-
ing WAITRO", he said, “its future lics in the hand of its
members.” Mr. Abdcl-Rahman stressed that the issues to
be decided at the mecting would not only cffect the
future of the Association hut, through it, also the level
of development of iadustrial research in various
countrics. lle also pointed out that today’s constant
rapid developments in technology require more than
ever before co-operation among research organizations
to break dowr national and regional boundaries and to
establish iaternational links.

The officers elected for the meeting represcnted a
wide range of institutes and areas:

Chairman. Dr. W. Bredo, Director of the Inter-
national Development Center of the Stanford
Research Institute at Menlo Park, California, USA.

Vice-Chairman:  Dr. M. Noricga-Morales, Director
of the Instituto Centroamericano de Investigacion y
Technologia Industrial at Guatemala City, Guate-
mala,

Rapporteur:  Mr. E. lartey, Director of the
Industrial Research Institute at Accra, Ghana.




The meeting then  heard  the report of the
preparatory committee, which presented Jdetailed re-
commendations on membership, voung rights, fees,
constitution and hy-laws.

Briefly, the commttee proposed two classes of
membership, regular and associate, with such organiza:
tons as the UN agencies himited to sbserver status,
proposed a careful study of voung nghts to ensure fair
representation and prevent domination by any bloc or
group; recommended that membeiship fees he a
minimum of $U.S. 200 and $ 500 from developing and
developed  countries, respectivelv; made recommenda-
tions ou the membership of the Executive Committee
and the length of term of the Executive Director,
suggested amendments to the draft constitution and
by-laws; and presented a werk programme for 1971

The most important item on the agenda was, of
course, the Assocation’s proposed constitution. Thie
was read to the group, paragraph by paragraph, some of
which, such as that on membership, provoked lengthy
discussion. Indeed, so involved was the dispute on this
paragraph. the mecting appomnted a  special sub-
committee to cxamine the issucs. The recomr mendation
of this subcommittee, which followed the preparatory
committee’s proposa: of two grades of membership, but
substituted technical and sustaining membership for
regular and associatc membership, gained rhe unanimous
approval of the meeting.

The mecting then considered the by-laws, which are
complementary to the constitution but in case of
contradiction subscrvient to 1t.

To study the knotty question of fees, the meeting
set up another subcommittee, which endorsed the
proposal of °he preparatory committee. And with the
addition of Spunish to English and French as official
languages, the bylaws were approved substantially as
proposed.

The meeting agreed upon the following criteria for
the election of the officers und the members of the
Executive Commuttee: the President should be from a
developing country; three members of the Executive
Committee should also he from developing countries;
and of the threc other members of the Executive
Committee one should come from Canada, the United
Kingdoni or the United States; one from Western
Europe: and one from Eastern Europe.

After clecting its officers, the Executive Committee
turned to the crucial election of a Secretary-General.
The committee considered the scope, size, standing and
location of each candidate’s parent organization. Since
the temporary seat of the secretariat would be the
Sccretary-Geueral's home office, the facilities there
would have to be adequare, particularly the potential
supporting services that WAITRO’s secretariat could use
during its early life.

Thus taking onc consideration with another, the
committee unanimously decided to nominate Dr. P, C.
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Trussell of the British Columbia Research Council at
Vancouver, Canada, for Secretary-General. The General
Assembly approved this nomination. As WAITRO's first
Secretary-General, Dr. Trassell will hold office for three
years instead of the normal four. The Secrctary-General
may be reappointed.

With appointment of its Secretary-General and
selection of Vancouver as its provisional seat, WAI'TRO,
the “world’s youngest international organization” was
now 4 going concern,

v

Affectitg as it does so many other issues, finance
was a constant topic of the meeting. Contributions and
tees from its members and whatever small revenue may
come in from sales publications will he WAITRO’s major
source of funds.

The participants realized that memberzhip fees
would not mect the first year’s budget, which al agre::d
had been pared to the bone. It would take 120 members
from industrialized countries or 300 from developing
ones to cover first-year costs Such a large membership
might be achieved in the future, but in the meantime,
WAITRO would need extra funds from other sources.

The complete text of the subcommittee’s re-
commendation is of intercst, for it shows how unanimity
can be reached on a disputed issue:

“Technical :nembership shall be open to organiza-
tions actively engaged in industrial or technical
research. Sustaining membership shall be open to
organizations active in encouraging and promoting
research and desirous of assisting the Association by
financial support or otherwise advancing its aims,
Both types of membership shall only be available to
non-profit organizations. Non-profit organizations
are defined as those which do not distribute profits
to stockholders.

“Representatives of all members in good standing
will have equal voting rights except that a
representative of a sustaining member will not
qualify for the positon of President nor will the
sustaining members be qualificd to have a majority
representation in the Executive Committee or in the
membership of the Association.”

The constitution itself was unanimously adopted on
a rollcall vote. It gives WAITRO a conventional
organization—a secretariat headed by a S=cretary-
General, an "xecutive Committee made up of six
members elected by the General Assembly from among
its membership, giving due regard to geographical
considerations, and a Chairman, who is also President of
the General Assembly. The General Assembly consists of
all members in good standing and is headed by a
President and two Vice-Presidents whc are elected by




majority vote. All officers serve two-year terms except
the Secretary-General, who serves four years. Similarly,
the General Assemhly nermally convenes orly every two
years and the budget is biennwl, though audited
annually.

The tounding meeting set up an eight-member
suhcommittee chared hy Mr. A Sharif, Principal Officer
of the National Council for Scientific Research in Beirut,
Lebanon, speaifically to deat with finance. This gioup
recommended that WAITRO adopt a differential in fees
and that any special tasks it undertuok in connexion
with special committe.s, studics or activities he funded
separately hy grants or special contributions.

The meeting approved the work programme that the
Executive Committee snbmitted to it. The founders
emphasized that a good work programme was most
Important to success in raising money and that 1o survive
WAITRO would have to make a strong impact from the
start. Its work programme would have to attract a
substantial membership and carn the respect and
financial backing of philanthropic and international
organizations interested in industrial and technological
reseirch. With this in mind, the mccting approved a
tentative enumeration of the immediate tasks ahcad.

These were:

e To announce the founding of WAITRO to
Governments, international agencies, private
foundations and potential members;

e To assemble and distribute a repister of
technical and sustaining members;,

e To prepare and distribute to the membecship ali
basic documents pertaining to the organization,
operation and programme of WAITRO;

e To circulate a yuestionnaire to technical
members to dctermine their necds and their
desires;

® To develop a roster of potential me mbership;

® To undertake a vigorous programme for
cxtending the membership;

®  To prepare a quarterly newsletter;

e To prepare projects to promote the aims of
WAITRO and vigorously seek financial support
for these activities from fund-giving agencies;

e To begin acuvities as soon as possible to serve
as an information clearing-house Jor members
on matters within their spheres of interest;

® To maintain a calendar of meetings of interest
to industrial and technological research crgani-
zations.

Major documents are to be issued in the thrce
official languages, a decision that raised some qualms
about finances. However, UNIDO indicated that during
the formative years it may be able to assist in the
translation and reproduction of some of WAITRO's
major docuinents.
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At the end of the roll-call pledging, Dr. Bredo,
Chairman of the mecting, accepted a formal motion that
WAITRO be established as an organization in accordance
with the termns of its constitution. The motion was
unanimously adopted, and WAITRO was born, Fifty-
two of the nrganizations present said they wished to join
WAITRO.

Of necessity the work programme for the first year
was mainly concerned  with solidifying WAITRO's
operational and administrative structure and with
informing the world of its existence, make-up and
functions. The inaugural meeting decided to devote
considerahle time at the 1972 General Assembly to the
actual work of members and the problems encourtered
in industrial research. The constitution and by-laws
provide for the establishment of technicat committees to
consider specific topics ard fields of study.

Contracts for consulting work or special studies will
he accepted by the Secretary-General, who will
distribute them for execution to member institutes or to
technical committees. By increasing rescarch conscious-
ness. WAITRO expects to assist in strengthening existing
research organizations in developing counties and in the
establishment of new ones. With the help of specialist
groups, it will provide lizison between institutes
concerned with parallel projects. Not only can WAITRO
help member institutes to identify fruitful areas of
research, but, because of the range of experience and the
diverse fields that concern its membership, it can draw
from a vast fund of practical knowledge and experience
to solve problems of member organizations.

All  founding members agreed that WAITROQ's
survival and growth would depend on its success in
generating interest and financial co-operation from other
world organizations with mutual interests. It was thus
cncouraging that international organizations sent to the
inaugural meeting observers who expressed their
organizations’ intention of co-operaiing with WAITRO.

Through the region.l and interregional organiza-
tions, WAITRO hopes to promote an exchange of
experts and trainees. There are now bilateral exchanges
of this sort, but a single clearing-house can make them
more effective.

In addition to the many services it has rendered,
UNIDO also agreed to include in its technical assistance
programme projects identified by WAI'TRO; to make its
network of contacts and correspondents, tncluding those
with other UN organizations, available 10 the Associa-
«on, and to give space in its publications to WAITRO's
achievements and projects.

UNIDO  expects 1o co-onerate  closely with
WAITRO. WAITRO could indicate training opportuni-
ties and build up a roster of scientific and management
experts in industrial research whom UNIDO might call
upon for ficld assignments. WAITRO might also act as
adviser to UNIDO on ir.dustrial research.
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OFFICERS OF WAITRO

The following notes give a résumé of the career and
present  functions of the first  officers and  the
Secretary-General of WAITRO and a brief description of
their respective  organizations as well as individual
comments on the role and prospects of the Association

President: Dr. M. Shafquat Husain Siddiqui, Chairman of
the Pakistan Council for Scientific and Industriai
Research’

M. Shafquat  Husair Siddiqui ob-
taimed  his  BSc. and M.Sc in
Chemistry at Osmania Unwersity,
where be also served as a Lecturer in
Chemistry. He then went 1o the
United States, wbhere he earned bis
Ph.D. at the Uriversity of Chicago in
1951.

Returning to Pakistan, Dr. Siddiqui joined the
University of Pesbawir and served there until August
1965, as Professor and Chairman, Department of
Chemistry.,

In 1965, UNESCO appointed Dr. Siddwut co-
director of a project for developing a new method of
teaching chemistry in Asia. He vemained with UNESCO
until February 1966, when tbe Government of Paristan
appointed bim Chairman, Pakistan Council of Scientific
and Ind:strial Research (PCSIR).

Dr. Siddiqui bas mude substantial contributions to
scientific research and education in Pakistan, which be
bas frequently represented at international conferences.
in recognition of bis services in chemistry, the scientific
institutions of several countries bave bonoured bim. e
bas won the Theodor lleuss Medal of the Federal
Republic of Germany; bas been elected a Fellow of the
Royal Institute of Chemistry, London; and is a member
of the American Association for the Advancement of
Science, the American Chemical Society and the
Pakistan Atomic Enevgy Commission.

Dr. Siddiqus was Chairman, Commonwealth Scienti-
fic Committee, London, from 1966 to 1968. He is an
Overseas Member of the Tropical Products Imstitute
Advisory Committee of the Mini-try of Overseas
Development, U.K. He was also Chairman, National
Science Council of Pakistan from 1967 to 1969.

As the Chief Executive of the Pakistan Council of
Scientific and Indusirial Research, Dr. Siddiqui directs

For further information on the Pakistan Council of
Scientific and Indwetrial Research, see K. M. Habib (1968) ‘“The
Way sad the Mesns to Industrial Development™, IRDN, Vol. I,
No. 2, pp. 44—47 (Sales No.: 67.11.B.13).
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and co-ordirates it screntific w vk One of bis more
tmportant functions s to advise the (Government on
matters connected wirh the development of scientific
and mdustrial research.

The Pakistan Council of Scientfic and Industrial
Research was established m 1953 to mitiate, promote
and quide scientific and industral research primaridy
towards development of indigenous raw materals and
mdustries based on them. The most important means to
this end are the national research laboratornes. The
Cowneld bas so fur  establisbed sic multi-functional
laboratories with a toral personnel of 2 500, of whom
over 800 are scientists and engineers. It also operates a
Documentation Centre (Pakistan Natronal S cientific and
Technical Documentation Centre) and a  Precision
Mechanics and Instrumentation Centre,

Work in the Council’s Liboratories gives due
consideration to national problems. Empbasis therefure
15 on such fields as natural rescurces, building matenals,
pesticides, food and nutrition, glass and ceramics, paints
and plastics, fuels and minerals. In all its activities the
Council  constantly  seeks close collaboration and
co-operation with industry.

Dr. Siddiqui’s comments on WAITRO are contained
i bis statement at the beginning of this article.

First Vice-President: Morten Knudsen, Director of the
Technological Institute of Copenhagen

Morten Knudsen, a native of Den-
mark, obtained bis Master of Fo-
restry degree ir 1951, lle then did
scientific work antil 1958 in the
Faculty of Forestry, Veterinary und
Agricultural University, Copenhagen,
with wood technology and forest
planning  bis special interests. In
1959, be joined the Technological Institute of
Copenbagen as llead of the Wood Department. In 1964,
be took over the buiiding section and in 1967 became
Director of Planning. Mr. Knudsen was appoinced
Direct.ur of the Institute in 1970. He is a member of the
Danish Academy of Technical Science as well as of
several scientific and governing committees concerned
with furniture, woodworking, geneval technology and
industrial research and development. He also acts as an
adviser to the Danish I.1ternational Development Agency
on bilateral projects, with particular reference to the
establishment of industrial training centres. Mr. Knud-
sen’s scientific publications bave concentrated om wood
technology, wbile bis more gemeral publications ave
concerned with industrial research and development,
especially as related to the work of the Techmological
Instilute.

The Tecknological Iustitute, Copenbagen, is an
autonomous, mon-profit institute for which tbe Dawish
Government provides two thirds of the budge:. Its
objective is to assist 1m the development of Dawish




mdustrial enterprises through appiied research, docu

mentation, advisory services and education. The range of

work is rather hroud, coveriag assistance 0w materials,
machinery, proces es and products for varivus branches
of industry including building, metalworking, wood-
working and furniture, plastics and leather, and certam
chemo-techmical processes imcluding wasling and clean-
g,

The In.titwte is concerned not only with techmeal
Jields but also with mdustrial management To a great
extent the Institute’s actwitses directly relate to pr.otical
problems encountered by small enterprises that bave few
or no bighly educated employees. The Institute’s
personnel torals 450, of which 125 are engineers and
scientists, 175 tecknicians and craftsmen and the
remainder clerical and supporting stafyf.

Just as its research activities and advisory services
are aimed ar the shop-floor level, the Institute’s
educational work comsists of short courses for skilled
workers, technicians, managers, engineers and othes
engaged in the operation of industrial enterprises. The
Institute bas had a special mterest in belping the
developing coumtries to  improve productivity in
bandicrafts and industry. The Institute bas asisted in
the planning of technological institutes and traiming
cemres in many countries in collaboration with the
Danish International Agency as we:l as international
organizations such as 11.0, UNESCO and UNIDO.

Mr Knudsen has said of WAITRO. ‘I see WAITRO
as a forum for international co-operation between
research and development institutes in the sndustrialized
and developing countries. During the maugural meeting |
bad the opportunity of making many contacts which

will surely prove woluable. The value and usefuiness of

WAITRO will depend on the work done, not only by the
Executtve Commitiee, bhut also by all member
orgamzations. 1 would bope that this Asscciation, in as
far as it consists of bighly respected nstitutes and
organizations, can. through an effeciive secretara,
succeed in creating a rlearing-bowuse for informazion on
the capacities ana needs of dijferent countries Further,
1 trust that it will prove possible for funds to be vaised to
finence somc of the important projects that will be
formulated by the Executive Committs and sltimatcly
by such subcommittees as may be created. | feel sure
that WAITRO will, after an active recruiting campagn,
be able to assume that a large number of research and
development institutes will be interested in participating
in its uctivities, thus enabling the Association to .ct as a
dynamic and flexible centre for industrial and
technological development It is my bope that WAITRO
will, through activities that are characterized by
efficiency and objectivity as well as mwutsuai respect and
confidence. grow to becowe the natural adviser to
UNIDO and other international orgamzations in thei
planning of projects concern.d with assistance in the
field of idustrial research and development.”

Second Vice-President: Dr. Manuel Noriega-Morales.
Director of the Central American Research Institute for
Industry (ICAITD, Guatemala City, Guatemala

Manuel Noriega-Morales 15 a graduate
of the Universidad de San Carlos de
Guatemala, in Guatewala Ciry, where
be eamed the Degree of Public
Accountant and Auditor and a I'b D),
i Fconomics. lLater, he pursued
doctor televel ctudies i economic
development and recewed a Master's
degree iv Public Admimistration from Harvard Uni.
versity. At home, Dr. Noriega-Morales scrved as Minister
of Economy and Labour in [945/1946 and agar in
1949/1950 und was Pressdent for eight < ears of the
Central Bank of Guatemala, whizh be belped found. He
frequently lectures m economics and finance ar the
Universidad de San Carlos de Guatemala,

On the mternational scene, Dr Norsega-Morales bas
represented Guatemala on the Boe.d of Governors of the
International Monctary Fund and the International Bank
for Reconstruc tion and Development, and was a member
of the ‘Committee of Nine’ of the Organization of
American States in Washington, D.C. He bas attended
numerows international conferences, among them the
Umted Nations Monetary and Financial Conference at
Bretton Woods, New liampshire, in 944, the United
Nations Organization Conference, San Francisco, Cali-
fornia_1n 1945 *be United Nations Conferen e on Trade
and Employment beid in Havana, Cuba, in i947/1948
and many others,

During the iast 15 years s interests have contred
on scrence and technology for aevelopment.

Dr. Noriega-Morales served as Deputy Director af
the Central American Research Institute for Industry
(ICAITD) from 1956 t0 1960 and as Director from 1964
to date. He bas attended many intesnational conferences
dealing with mdwstrial veseurch and develcpment.

He bas been a member v} the Group of Experts in
Science and  Technology of the Organization of
Amerscan States. He bas taken active part in formulating
the Regional Programme for Science and Technology of
that organization and is now a member of tie Executive
Committee of the Inter-American Council for Educa-
tion, Science and Cviture.

ICAITI is an independent regional institution
chartered as a mon-pr.fit organization. It was founded in
July 1955 by the Governments of the five Central
American Republics--Costa Rica, El Salvador, Guate-
mala, llonduras and Nicaragua- with the assistance of
the United Nations Technical Assistance Administration.
it began operations in Guatemala City in January 1956.

In its IS years of existence, ICAITI bas made
sgrificunt comtributions to the indystrial develop.nent
of the region. It bas completed many technical-economic
studies and applied-research projects on a wide variety of
matters. ICAITI has pur technological advances at the
disposal of Central American industry and bas assisted
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regional autborities and manufacturers in planning,
expansion and development.

The Institute provides technical assistance through
its consulting and research services. ICAITI is engaged in
general studies and consultations on industrial sectors
and their economic perspectives. It undertakes research
on the region’s natural resources, especially raw

materials for the food industry. on the preservation of

foods: on textile fibres. on leather and skins. on wood.
on agricultural waste marerals and on plastic materials.
1t is concerned with the development of new processes
and products and adaptation of known processes to local
raw  materials and  onditions  existing in Central
America. It carries out feasibility studies or pre-
imvestment studies for the establisbment of wew
industries ov expansion of existing industrial erierprises
as well as studies in the countries of the Central
American Common Market and in other countrics to
determine potential markets for Central America's
exports. It prepares standards for products and industrial
raw materials and for trade commodities within the
Cemtral American Common Marke.. It analyses the
composition and quality of raw materials and industrial
products and issues certificates of quality. It engages in
microbiological studies of fermentation and food
industries; training m research methods, especially in
food technology. and geological and mining studies.
ICAITI has strengthened its capabilities by co-
operative agreements with other scientific and technolo-
gical institutions. At present ICAITI bas established a
relationship with such mstitutions as the University of
California, the Battelle Mewmorial Institute, the Denver
Technological Research Institute, the Nutrition Iustitute
of Cemtral America and Panama, and the national
universities of the five Central American Republics.

Executive Committec Member for Africs: Mr.
Emmanuel Lartey, Director of the Industrisl Research
Institute of Accra, Ghana

Emmanuel Lartey received bis B.Sc.
from London University in [942 and
bis M.S. from Northwestern Univer-
sity, USA, in 1959, Among bis
previous positions, Mr. Lartey was
Engineer-in-Chief of the Public
Works Department of the Ministry of
Works in bis native Ghana as well as
Director of the Building Research Inmstitute. Besides
being mow Director of the Industrial Research Institute,
be also acts as Co-ordsmator of Industrial Research with
the Council for Scientific and Industrial Res. weh. He
became Dvesident of the Gbana Institution of Engu:eers
in 1970 and is Vice-President (Scien.es) of the Ghana
Academy of Arts and Sciences. For services remdered to
bis country the Government c* Ghana awarded bim its
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Grand Medal. Mr. Lartey was the Rapporteur at
UNIDO’s Workshop for Managers of Industrial Research
Institutes i Athens in 1967,

Prevailing ecomomic conditions and the mdustrial
requirements of the country bave necs:sanly mfluenced
the direction of the work of the Gbana Industrial
Research Instiute  To support the Government's
programme  of andustrialization, the  Institute con
centrates ity work tn these major dwisions of mdustrial
research  engineering sciences. physical sciences. and
techno-economic sciences. At present the Institute has
sections dealing with materials, electrical and electronies
technology and industrial chemistry. It 15 developing a
section on techno-economics,

In the planning and programming of the Instituie's
work, the managers have rocognized the broad functions
of industrial research. Services the Institute provides
include feasibility studies, project evaluation and review,
tndustriai consultancy, tvouble-shooting, marker reseavch
and advice on the use of local raw matcrials.

The Institute  undertakes two basic types of
projects. sponsored research, performed on bebalf of a
chent or clients for an agreed fee and the results oy
which are kept strictly confidential, and in-bouse
projects, wmitiated by the Institute and whose results are
generally available to indu: 'ry and government.

Thus, recent research projects bave heen com-
misstoned by both the Capital Investments Board and
the Steelworks Drision of the Ghana Industral Holding
Corporation and as such represent a milestone in the
work and achievements of the Institute.

Executive Commitree Member for Asia: Dr. Pradisth
Cheosakul, Secrerary-General of the Nationsl Research
Counci' and Director-General of the Applied Scientific
Resesrch Comporation of Thailand (ASRCT)?

Pradisth Cheosakul, born in Thailand
in 1913, attend. A Chulalongkorn
Ummersity, Bangkok, and the Univer-
ssty of the Philippines in Manila
where be obtained bis Bachelor's and
Master's degree m Chemistry. Aftera
short period at the Swiss Fedrval
Polytecbnic, Zuvich, be continued bis
posigraduate and research work in
the United States, recetving bis Ph.D. from Cormeli
University in 1944, Dv. Cheosakul remained in the
United States, where be beld various posttions, which
included five years in the Department of Biochemistry at
Albany Medical College im Albany, N.Y., where be
became am assistamt professor amd comsultant in

3For further informetion on ASRCT, see “ASRCT:
Ressarch

Applied to lﬁvmu( in Thailand”, IRDN (19¢9),
Vol. IV, No. 4, pp. 4-11 ( No.: §9.H.8.41).




biochemistry. lle returned to Thailand in 1955, 10ining
the Department of Science as techmcal adviser. lle was
appointed Deputy Secretary-General of the Nanonal
Research Council in 1956 and Secretary-General in
1969. In the same year Dr. Cheosakul also became
Research Director General of the Applied Sciennfic
Resear.b Corporation of Thailand (ASRCT) e is a
member of various societies and orgamzations, including
the American Chemical Society, 1n addition 1o being a
Fellow of the American Association for the Advance-
ment of Science and the Secretary Gemeral of the
Science Society of Thailand.

The functions of the Thai National Research
Council are: to promote and co-ordinate resiarch in the
various branches of science; to advise the Government
on major policy matters concerning research, including
the preparation of the vesearch budget; and to arrange
appropriate facilities for consultations among the leading
scholars of natural and social sciences m Thasland,

The National Research Council was established to
advicc the Government on natnonal policy for the
promotion and support of research in natural and social
sciences. It acts as a registry of scientific and technical
personnel and research equipment and watches over
research projecss carvied out in Thailand. With the
assistance of UNIESCO, the Council established the Thai
Na.ional Documentation Centre, now .ransferred to
ASRCT. It publishes several scientific journals, di-
rectories and reports of research findings. It provides
financial suppor: for research through grants for
scientific projects (75% sf total allotmert); grants to
university staff, and postgraduate fzllowsbips. llowever,
it does mot operate any laboratories or research centres

of its own, as these operations fall within the scope of

ASRCT.

Executive Committee Member for Latin Amurica: Mr.
Carlos M. Adez, Executive Secretary of the National
Council for Scientific and Technologicsl Research
(LONICIT), Los Ruices, Venezuela

Carlns M. ARez graduated as a Civil
Engineer from the Central University
of Veneznela in August 1959 After
three years professional practice in
structural design, bhe attended 4
1963 an advanced course on re-
inforced concrete building ar 1he
Politécnico di Milano m Milan, I1aly.

lle became interested 1n geneval planning while
working at the Central University of Vemewwela on
physical  facilities planning and was awarded a
scholarship for a two-year graduate course on economic
and social demelopment in Caracas. In 1967, be was
called to co-ordinate the studies for the preparation of
Venezuela's third Five-Year Telecommunications Plan

(National Telepbone Company). In August 1969, be was
appointed to bis present position, Executive Secretary’ of
the National Council for Scientific and Technological
Researck (CONICIT) of Venezuela.

I'be Council is the official institution which
jormulates and implements the national icience policy
and works closely with the Central Planning Agency of
the Veneruelan Government. During s first year of
actisties, the Councii dvew up a document entitled
“National Policy for Scientific and Tecpnological
Research” It bas developed a programme of grants for
applied and fundamental research, a fellowship and
educational loan programme for graduate studies and a
science diffusion programme for the mass communica-
tions media. The Council is also studying the natiomal
scientific and techmological potential to fir scientific
a *oities into national plans for economic and social
development. It bas also begun to study the possibilicy
of estoblisbing a national centre for scientific informa-
tion.

Regarding WAITRO, Mr. Afez bas said “As a
member of WAITRO, CONICIT expects to establish
centact  with  sister  orgamizations and thus obtain
information on technological research uctivities that
would serve as orientation for Venezuela’s science policy
programme. Moreover, CONICIT considers very im-
portant the possibility that other Veneznelan industrial
research institutions could derive experience and support
from similar bodies from all over the world, through
their participation in WAITRO as technicai members. in
this particular aspect, CONICIT understands thar its
active participation in WAITRO's initial activities could
be an example that would bring in new members from
Venezuels and other Latin American countries.”

Executive Committee Member for the Eastern European
Group: Dr. Slobodan Risti¢, Director of the Yugoslav
Centre for Industrial Organization and Development

Slobadan Ristic, born in Yugoslavia
i 1928, obtained bis BSc. in
Electrical Engineering from the Uni-
versity of Belgrade. In 1965, be
recewved bis Pb.D. in Economics from
the ! niversity of Zagreb. Besides
being  Darector of the Yugosiw
Centre for Industrial Orgamization
and Development, Dr. Ristic is bead of the production
departraent of an automatic control equipment enter-
prise and Secretary of the Federal Chamber of
Economy. m -vbich capacity be is in charge of research
and development. lle is President of tbe Yugoslav
Commtiee for Electromics and Automation and is a
member of both the Federal Council for the
Co-ordimation of Scientific Activities and the Govemn-
mental Commuittee for New Technology. Dv. Risti¢ also
serves as a professor in graduare programmes at several
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Yugoslav wmversitics in systems theory, information
systems and management science. He bas published
articles as well as reports of international and national
conferences, relatmg to systems theory, management
information systems, transfer of technology and many
other arcas of technology.

The Yugoslav Centre for Industrial Organization and
Development tncorporates 12 Yugosiav institutes and
consulting o ganizations working in manage ment,
computer sciences and operations research. Founders

and members also include the Federal Chamber of

Economy, several mdustrial associations, two banks and
several imdustrial enterprises intevested in promoting and
guiding the Centre's applied research und consulting
activities. The Centre's objectives are- to  provide
practical assistance to enterprises in solving technological
problems of production, to define policy and criteria for
the transfer of technology. to give advice on marketing
and export policy; to kelp in the planning und control of
business operations and expansion including the use of
computer.; and to assist management in research and
development.

The Ceatre implements these objectives through
research cad consultancy and training for bigh-level
executives and specialists. It directs its efforts towards
increasmg  the rate of industrial development by
conducting research on existing and future management
problems relating to engineering and the production and
marketing of processed and manufactured products. The
Government of Yugoslavia submitted a request to the
United Nations Development Programme (UNDP) for
assistance in developing management activities over a
three-year period. UNDP approved the project and it is
currently being implemented. The greater part of this
assistance will provide international experts to belp the
Centre.

Of WAITRO, Dr. Ristic bas said: “As the members
of WAITRO will include leading research institutes and
other organizations concerned with promoting technolo-
gical progress, there is every reason to expect that
WAITRO will make a significant contribution to the
development of technological research as well as to the
practical implementation of the results of such research
and to more extensive international collaboration in this
field. The various means through wbich these aims might
be realized include: joint participation of research

institutes in the implementation of projects that are of

greater significance to technological developrent; more
rapid collaboration in industrial and technological
.-search, exchange of experience in programming and
management for technology and technological research;
training of executive and research personnel; assistance
i the exchange of injormation; and collaboration with
imernational organizations and the United Nations in
the elabovation of over-all plans for technological
progress. | expect that WAITRO will be able to offer
special assistance to developing countries. "
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Executive Committee Member for Canada, the United
States of America and the United Kingdom: Dr. William
Bredo, Director of the International Development
Center of the Stanfozd Research Institute at Menlo Park,
California, USA*

Born in Calgary, Alberta, Canada,
William Bredo attended the Univer-
sity of Alberta, where be obtained a
B.A (magna cum laude) i econo-
mics. Subsequently, be obtained an
M.A_ from lowa State Unrversity and
M.A and Pb.D. degrees in Economics
from Harvard University.

Dr. Bredo is presemily Senior  Fconomist and
Director of the Developmerit Economics and Agro-
industries  Program  of the Economics Division of
Stanford Research Institute (SRI). As Director of the
International  Development  Center, he exercises a
co-ordinating role on institute research and planning
studies in the developing countries. Ilis specialized
professional competence is in social and economic
planning for development, agricultural, agroindustrial,
and general industrial development; industrial estates
and regional development. and issues relating to social
and economic development policies.

Prior to joining SRI in 1952, Dr. Bredo was a
Research Program Director in the Bureau of Agricultural
Economics of the U.S. Department of Agriculture. Fora
period be was Assistant Professor of Agricultural
Economics at the University of New Hampshire and
Executive Secretary of the New England Research
Council on Marketing and Food Supply.

In addition to providing supervision and guidance
on muny studies conducted by the Development
Economics and Agroindustries Program at SRI, Dr.
Bredo bas published numerous articles, papers and
reports on economic development problems, and a book,
Industrial Estates—Tool for Industrialization (1960).

SRI is a non-profit organization performiny contract
research for industry, government and foundations in
the United States and abroad. The staff of about 2,65
includes 1,400 full-time professionals, 350 of whom
bave a Ph.D. or equivalent degree umd 500 otbers
Master’s degrees. Tuwe Institute bas a bighly diversified
competence in the broad fieids of the physical and life
sciences; engineering, mcluding electronics and space
technology. management and social systems: and
economics. About 20 per cent of the Institute's work is
international,

Since its founding in 1946, the Imstitute bas
completed some 7,000 projects valued at over half a
billion dollars. Normally about 800 research projects are
underway at any givem time serving clients throughout
the United Srates and in as many as 30 countries.

*For further information on SRI, see W. F. Harwood (1968)
“Stanford Research Institute: A Worldwide Resource”, IRDN,
Vol. Iit, No. 1, pp. 24— 29 (Ssles No.: 68.11.B.19).




In addition to spacious beadquarters in Menlo Park,
SRI bas a major facility in Irvine, California, and offices
in Washington, D.C.; New York; Chicago; Iuntsville,
Alabama; North Sydney; London; Zirich; Stockholm,
Tokyo and Bangkok. Project offices ave established in
other locations as required. SRI has representatives in
Paric, Milan, Lisbon, Manila and Bangk ok,

Ur. Bredo has said the following about WAITRO: 1
believe that WAITRO could provide an effective link
between development institutions in the developing and
the industrializea countries, by bringing together those
institutions that require assistance and Quidance and
those that are able to meet these needs. Grouping, as it
does, Loth industrial and techmological research and
development organizations in its membership, WAITRO
will cover be whole spectrum of basic and applied
research. Moreover, it will be a means of developing a
stronger linkage and relationship between the members
of WAITRO and aid-giving international or national
organizations with research and development responsi-
bilities in promoting industrial progress in the developing
world.

“WAITRO should provide a useful clearing-bouse for
information on important research being conducted
throughout the world, much of which is not available
through existing communication channels. WAITRO will
be a catalyst ameng these institutions and a mechanism
for developing and strengthening ties between member
institutions that should belp to basten the spread of
technical knowledge between cowumtries.”

Executive Committee Member for Western Europe: Mr.
Jean-Louis Kahn, Engineer, National Association for
Technical Research (ANRT), Paris

Jean-Louis Kabn, born in 1921, is an
engineer at the National Association
for Technical Research (ANRT),
Paris, where be is responsible for the
Department of Industrial /.pplied
Research as well as for the ad-
ministrative departmenmts concersed
with industrial property, the fi-
nancing of research and development and the training of
research workers, His publications cover industrial
standard; and automation as well as the economics of
research and development,

ANRT is a private association officially recogmzed
by toe French Government. Its members comprise
industrial research organizations and, more particularly,
professional tecbnical centres and research centres that
work under contract and onm whose behalf the
Association acts in transactions involving the Govern-
ment. ANRT's primary objective is 10 belp improve the
efficiency of member organizations by: developing or
estabisshing mecessary comtacts; pooling of knowledge
and expertise; excbanging experience; and implemen ting

all types of collective study and action. The work of
ANRT's committees often leads to the creation of
advisory msssions for the construction, equipping and
organization of research centres and centres for scientific
and techuical studies, which in turn promote the flow of
technology and experience to new industrial enterprises,
ANRT assists  developing countries in organizing
conjerences, meetings, exhibitions and study tours.

Secretary-General: Dr. P. C. Trussell, Director of B.C.
Research, Vancouver, Canada’®

P.C. Trussell graduated from the
University of British Columbia and
later received bis M.S. and Ph.D.
degrees in  microbiology and bio- i
chemistry from the University of ¥
Wisconsin. 1le worked in research
and as an adviser to production on
antibiotics for a pharmaceuticai com-
pany in Montreal and was then transferred to B.C.
Research to set up the Division of Applied Biology. 11e
was Heud of the Divison of Applied Biology until 1961
and was responsible for beginning research into
indust~ial control of marine borers, biological leaching of
metal sulphides and water-pollution abatement. In 1961,
Dr. Trussell became Director of B.C. Research. Dr.
Trussell bas produced over 40 scientific publications and
six patents, of which four are being commercially
exploited.

Founded in 1944, B.C. Research is the technical
arm of the British Columbia Research Council. B.C.
Research offers to industry and government technical
services in the fields of applied biology, applied
chemistry, applied physics, engincering, economics,
market research, operations research, industrial en-
gineering and technical information. Qver the pa-t five
years, earned income bas increased at an average rate of
10 per cent per annum and currently is about $1.4
million. In addition, B.C. Research receives from the
government of British Columbia a grant that currently
accounts for about 20 per cent of its oper. 1ing budget.

In us life, B.C. Research bhas occupied three
different quarters, starting with one-storey wooden
shacks. Its current building, completed in April 1969, is
located on the south campus of the University of British
Columbia in Vancouver, Canada.

During 1970, the British Columbia Research
Council set up a separate company, Techwest Fnter-
prises Ltd. Through Techwest some of the new products
and processes coming out of the laboratories will be

SFor more information about B.C. Research Council, see P,
C. Trumsell (1967) ‘“British Columbia Research Council,
Vancouver, Canads”, IRDN, Vol. 11, No. 1, pp. 33-54 (Sales
No.: 67.11.B.4).
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commercialized. In the future, successful divisions of
this company may split from it to become separate
operations under private ownership.

Dr. Trussell's comment on WAITRO: “B.C.
Research looks forward to an expansion of its
acquaintance with other industrial vesearch instituses in
the worla through WAITRO. WAITRO will provide the
opportunity for people in one industrial rvesearch
institute to exchange ideas, problems and experiences
with others engaged in similar operations. The problems
faced by an industrial research institute in one part of

the world with regard to selection of staff with the
appropriate type of training, the choosing of pro-
grammes, that bave not only technical but also

economically sound potennality, the establishment of
effective management methods and the carry-through of

research through development and industrial innovation
are._commaon to institutes in all parts of the world.
Through WAITRO, the contact between institutes will
be direct, and aot through the intermediation of one or
two other agencies. The communication thaus will be
quicker and, bopefully, more effective.”

ANNEX

INSTITUTIONS REPRESENTED AT THE
FOUNDING MEETING BY PARTICIPANTS
AND OBSERVERS

National rescarch organizations

ALGERIA Institut Nationai de Productivité

Centre d’Etudes Industrielles et Tech-
nologiques

Bureau du PNUD i Alger (observer)
ARGENTINA  Consejo Nacional de Investigaciones
Cientificas y Técnicas

Instituto Nacional de Tecnologia In-

dustrial

AUSTRIA Forschungsforderungsfonds  der  ge-
werolichen Wirtschaft Osterreichs
Vereinigung der  Kooperativen For-
schungsinstitute  der gewerblichen
Wirtschaft Osterreichs
Osterreichisches  Institut  fir  Bau-
forschung

BELGIUM Institut pour I'Encouragement de la
Recherche  Scientifique dans [I'ln
dustric et I'Agriculture (IRSIA)

BRAZIL Instituto Nacional de Tecnologia
Education and Documentation Divi-
sion
Ministério de Indistria ¢ do Comeércio

CANADA British Columbia Resesrch Council

Research Council of New Brunswick

CEYLON Ceylon Institute of Scientific and
Industrial Research

CHILE Instituto de Investigacion Tecnologica
University of Concepcion
Comision Nacional de Investigacion
Cientificay Tecnologica

CHINA Mining Research and Service Organiza-

(TAIWAN) tion

Union Industrial Rescarch Institute
Ministry of Economic Affairs

COLOMBIA Instituto de Investigaciones Tecnolagi-
cas

DAHOMEY Institut de Recherches Appliquées

DENMARK Technological Instiute

DOMINICAN  Corporacion de Fomento Industriul

REPUBLIC Promotion Division

ECUADOR Instiruto Investigaciones Tecnologicas
Fscuela Politecnica Nacional

EGYPT National Research Centre

FRANCE Agence Nationale de Valorisation de la
Recherche Technique (ANRT)
Technical Co-operation Commission
Association Nationale de la Recherche
Technique (ANRT)

GERMANY, Bundesministerium  fiir  Wintschaft

FED. REP. OF (observer)

GHANA Building and Road Resexrch Institute
Forest Products Rescarch Institute
(FPR1)
Industrial Research Institute

HAIT1 Conseil National de la Recherche

Scientifique et Technique




HUNGARY

INDONESIA

ISRAEL

IVORY COAST

KORFA,
RFP. OF

LEBANON

MEXICO

Rescarch  Institute of the Electrical
Industry

Indonesian Institute of Sciences

Centre of Industrial Re » cch
National Council f Research and
Development

Standard Insiitution of ksrael
Insutut pour la Technologic et I'In-

dustrialisation des Produits Agricoles
ct Tropicaux (ITIPAT)

Korcan Institute  of Science and
Technology (KIST)

National Council for Scicentific Re-
scarch

Acaderma de la lnvestigacion Cienti-
fica

Instituto  de  Investigaciones  In-
dustriales de Monterrey

Instituto Mexicano  de  Investigacion
Teenologica (IMIT)

NETHERLANDS Central Institute  for Industrnial De-

NIGERIA

NORWAY

PAKISTAN

PHILIPPINES

SENEGAL

SINGAPORE

SPAIN

SWEDEN

velopment (CIVI)

Central  Organization for  Applied
Scientific Research in the Netherlands
Economic and Technieal Department

Federal Institute of Industrial Re-
scarch

The Engineering Research Foundauon
at the Technical University of Norway
(SINTEF)

Pakistan Council for Scientific and
Industrial Research

National Institute of Science and
Technology

Institut Universitaire de Technologie

Singapore Institute of Standards and
Industrial Research (SISIR)

Asociacion de Investigacion Industrial
Eléctrica (ASINEL)

Royal Swedish Academy of Engineer-
ing Sciences

Swedish Board for Technical Develop-
ment

TUAILAND

TRINIDAD
AND TOBAGO

TURKEY

UGANDA

UNITED
KINGDOM

UNITED
STATES

VENEZUELA

VIET-NAM,
REP. OF

YUGOSLAVIA

National Research Council

Applicd Scientific Rescarch Corpora-
tion of Thailand

Caribbean Industrial Rescarch Insti-
tute

The Scientific and Technical Rescarch
Coundil of Turkey

National Rescarch Counal (observey)

Inveresk Research International
The British Non-Ferrous Metils Re-

search Association

The Commattee of Diarectors of Re-
search Associations

Tropical Products Institute (TPI)
Ministry of Overscas Development

Battelle Memorial Institute
National Burcau of Standards (obser-
ver)

Stanford Research Center
International Development Center

Conscjo Nacional de Investigaciones
Cientificas y Tecnologicas (CONICIT)

Centre de Développement Industriel

Counsell National de la Recherche
Scientifique

Association of Rescarch Organizations
of Slovenia

Boris Kidri¢ Institute of Nuclear
Sciences

Institute “Kirilo Savi¢"”

Institute of Food Science and Techno-
logy

Lead and Zinc Institute “Trepla™
Geological Department

Automation Institute ‘ISKRA”

Research and Development Institute
“KRKA"

Mectallurgical Institute “lasan Brkié'
Mining Institute

Mining Institute

Industrial and Technological Research
Division
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YUGOSLAVIA  Yugoslav Centre for Industrial Organi-
(cont.) zation and Development
Institute for Electronic and Vacuum
Technique
Federal Chamber of Economy
Rescarch and Development
Galenika Pharmaceuticai and Chemical
Industry
Research  and Development Depart-
ment
ZAIRE Centre de Recherches Industrielles en

Atrique Centrale (CRIAC)
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The formation of free trade areas and common
markets among the less developed countries has received
increasing attention in recent ycars, not only as a means
of stimulating economic growth but also as a step
towards greater cohesion and solidarity. Encouraged hy
the success of the European Economic Community,
cfforts are currently being made 1n diverse parts of the
world to integrate national economies into regional and
subregional groups.' The most advanced are those
presently going forward in South America, where the
Latin American Free Trade Association (LAFTA) and
the Central American Common Market (CACM) have
been in existence for nearly a decade. A more ambitious
proposal for the union of these two groups (and possibly
also of the newly formed Caribbean Free Trade
Association) into a Latin American Common Market
within the next 15 years was announced at a meeting of

"For details of the inte ation schemes in the less developed
countries, see M. S, nczek (Ed) (1969) Ecomomic
Cooperetion in Latin America, Africa and Asia: A Handbook of
Documenss, M.1.T. Press, Cambridge, Mass.: and F. Kal nert, P.
Richards, E. Stoutjesdijk and P. Tomopoulos (1969) Economic
Integration Among Developing Coumtries, OECD, Paris.

in Latin America

the Latin American chiefs of state at Punta del Este in
April 19672 Within the broader framework of LAFTA.,
five Latin Amcrican countrics -Bolivia, Chile, Colombia,
Fcuador and Peru-combined to form a subregional
common market, the Andean Group, on 27 May 1969.

This trend towards regional solidarity has to he
interpreted against the backdrop of a sharp confronta-
tion between the less developed countries, which
question the basic assumptions underlying the prescnt
world economic order and demand a drastic restructur-
ing of world trade, and the developed countries. which
are intent on maintaining the status quo in international
trading arrangements.> Economic integration reflects in
large measure a dcsire to  sponsor autonomous
development policies for the atinment of such
objectives as structural changes and domestic viability—
objectives that may diverge from the present structure of
world trade and the international division of labour.
Thesc  motivations are especially strong in  Latin
America, where the influence of external economic
forces has not only shaped the actual course of
devclopment but has also circumscribed the range of
possibilities.

Needless to say, however, cconomic inte,ration
both enlarges and confines the freedom of individual
countries to act according to their own domestic
interests. It enlarges their freedom by permitting a more
rational employmeni of resources through a widening of
markets. the exploitation of potential comparative
advantage and cxternal economies,* and generally
through reducing the ex anmte foreign exchange
constraints to development. It confines their freedom by
committing each country to a sct of limitations on trade
and development which it can influence only slightly

*The LAFTA/CACM Coordinating Commission is currentl
studying the technical aspects of the harmonization of tr
policies in various subregional groups with a view to facilitating
their eventual merger into a continental common market.

3llrlnis!lv Gosovi¢ (1968) “UNCTAD: North-South En-
counter”, Internaticnal Conciliation, May.

*Bela Balassa (1965) Ecomomic Development md Integra-
tion, Centro de Estudios Monetarios Latinoamericanos, Mexico,
and UNCTAD (1967) Trade Expansion and Ecowomic
Integration among Developing Countries, New York.
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Latin American Free Trade Association

The arrangements for cconomiv integration 1n South
America (and clsewhere) are at varying levels of maturnity
and differ not only in their goals but also in the nature
of instruments and institutions devised to achieve them.
Nevertheless, four main features seem to be common to
all of them: uade hiberalizanon, regional economic
development. development of manufactuning industry,
and special dispensanions for the relatively less developed
partners.

The procedure for 1rade hberahization in LANTA s
based on product by product negotiations for reciprocal
taniff concessions to be included in national lists and
every three years in the common list.* By 1969, over
10,000 tanff concessions were agreed 1o for melusion in
the national lists. The first common list, agreed to in
1964, included roughly 25 per cent of the intra-zonal
rade.®  The almost insurmoumtable  difficulties  en-
countered In 1967 with respect to continued tanff
reductions and climinations largely stem from the desire
to maintain sclf-sufficiency in basic commodities and to
protect domestic manufacturing interests. By contrast,
thc Andean Group proposes to introduce an automatic
annual reduction of 10 per cent in the intra-bloe tariffs
on the products of the dynamic sector, namely, cliemicals,
automobiles, steel and light engincering.” OQueside of the
dynamic sector tariff reductions, whose scope and time
limits arc not yet clear, would lie effective through
bilateral negotiations.

The basic purposes of LAFTA, however, go beyond
a preferential  trade  zone and  include a  sound
development of the continent’s industrial structure. The
Montcvideo freaty cnvisaged a system of regional
planning and industrial co-ordination on the basis of
industrial complementarity. One exemple of comple-
mentanty is a tariff arrangement whereby imports of
certain components in country A can be freed n return
for free entry of the finished praduct into country B.
Another example is when an industry is subdivided into
a number of processes and the participating countries
specialize in designated processes and trade among
themselves.

Multinational projects in the field of social overhead
capital and river basin devclopment are another
prominent feature of the regional approach of LAFTA.
The development of the River Plata basin sponsored by

SNational lists include those products tor which each
country is prepared to grant concessions to all the others, the
smount of the concession being based on & weighted average
formula. The common list consists of goods tor which all
countries agree entirely to free trade.

The products to be freed included cotton, coffee, cocoa
and electrolytic copper, but few manufactures.

Tcack from the outset has been based on acrom-the-board
tariff reductions, and by 1969 .virtually all the existing trade
flows had been freed.
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Argentina, Brazil, Bolivia, Paraguay and Uruguay s a
notable example. 1t s hoped that such infrastructure
progrcts  will  cventually  pave the way for the
establishment of multinational projects in more direetly
productive scciors and industries.

In rhe Andean Group, plans have heen completed to
establish - the  Andean  Development  Corporation a
regional investment and planping insti ution designed to
play a promment role in imitating new industrics and
sectors.

The Montevideo Treaty exphatly recogmized the
wide disparitics in cconomic levels betweer: member
countries, and designated Ecuador, Paraguay and later
Bolivia as “less developed” members in need of special
treatment. These countries can reduce their tariifs more
slowly than the others in the Group and can be granted
tariff  concessions  that apply only to them. As
integration proceeds, however, the dissatisfaction of the
less developed members with certain features of trade
Iiberalization policics has hecome endemic. Powe-ful
producer interests in the morc developed cour.ris have
effectively blocked the granting of aceeptable con-
cessions. The emergence of the Andean Group as a
subregional association in 1969 1s at least partially a
reflection of vhese pressures.

As one of the first prolonged attempts at regional
cconomic integration among less developed countries,
LAFTA affords a valuahle case study of the interaction
between trude and development. 1.AFTA was conceived
as a nccessary condition for breaking out of the
economic impasse  in which the latin  American
countries found themselves in the 1950s. The economic
depression of the 1930s, which resulted in a virtual
collapse of export earnings from latin American raw
materials and a consequent disequilibrium in the balanee
of payments, stimulated the development of import-
substituting industries in the more advanced countrivs of
the region. The first stage of import substitution,
however, was exhausted very quickly owing to limited
domestic markets, slow growth of rational incomes and
the fuct that forward and backward linkages failed by
and large to maccrialize. The limitations of domestie
markcts are exemplified by Brazil, which with a
population of 90 million in 1968 had a national income
of only $27billion. In most cases, therefore, import
substitution was carried out beiind high tariff barmers;
supplying limited national markets :.nd with virtually no
export outlets. The process has consequently been
accompanied by high costs, low productivity and excess
production r.pacity.

To take the Latin American motor vehicles industry
as an example, not only do several countries have an
automobile manufacturing or processing industry, but
there is also a proliferation of uneconomic plants within
a single country. The over-all Latin American auto-
mobile market, estimated at some 300,000 units a year.
is served by about 40 manufacturing or assembly plants




TABLE 1.

RELATIVE PARTICIPATION OF COUNTRIES IN INTRA-LAFTA TRADE

(Per cent)

1952 1961 1961 1962 1963 1964 1965 1966 1967 1968
Argentina 36.2 343 31.6 30.2 32.3 347 32.2 341 48
Brazil 28.8 21.2 26.3 25.2 25.0 27.6 239 231 24.6
Colombra 1.8 2.4 2.6 2.8 37 3.9 5.9 3.6 4.3
Chile 13.4 19.6 15.5 17.8 15.2 12.5 13.2 15.6 13.8
Ecuador 1.4 1.8 1.3 1.4 1.7 1.6 1.4 1.9 2.2
Mexico 1.0 1.8 3.0 39 4.2 4.7 6.2 6.1 5.6
Paraguay 2.6 3.0 2.2 2.0 22 2.0 2.4 2.3 2.0
Peru 8.1 9.4 12.1 11.8 10.2 9.6 9.9 9.0 8.8
Uruguay 6.7 6.0 5.4 4.9 5.3 34 4.9 4.3 39

Source: LAFTA Secretariat, CEP/Repartido 1161, 17 June 1969,

in s1x countries.® 1n a similar fashion, thce steel industry
seems to be developing in a numher of countrics on a
completely autonomous basis with the aim of producing
the full range of products without regard to demand,
interregional costs and economic plant size.

It has been affirmed that progressive liberalization
of intra-Latin American trade will set he stage for the
second phase of industrialization: the cstablishraent of
producer goods industries.® In addition, larger regional
markets will also facilitage the expansion of the existing
consumer goods industry, as well as the establishment of
new ones in accordance with changes in tastes and
technology. The manufaciuring sector as a whole would
thus supply not only the national markets but would be
increasingly geared towards exports in and outside the
region. Trade liberalization will automatically induce
industrial specialization according to comparative costs,
and result in an improved allocation of resources and in
revitalizing the foreign sector. Thus, the freeing of trade
in Latin America is seen as an instrument for advancing
the progress and prosperity of what is potentially a rich
continent.  Despite miany  shortcomings and  in-
consistencies, LAFTA 1s an encouraging response to the
economic preoccupations of the continent.

Pattern of LAFTA trade

The Treaty of Montevideo, which established
LAFTA in 1960, was signed by Argentina, Brazil, Chile,
Mexico, Paraguay, Peru and Uruguay. Colombia and
Ecuador joined in 1961, and Venezuela and Bolivia

*Macido Gorcia Reynoso (1966) “Problems of Regional
Industrialization”, in M. S. Wionozek, Latin American Ecomomic
Integration, Frederick A. Pracger, New York.

9 .
ECLA (1963) Towerds a Dynamic Development Pols
Latin America, New York. o pm ey for

signed the trcaty in 1966 and 1967, respectively.! ® The
total population of the LAFTA area s 219 million
peoplc with a gross national product of $U.S.97.7 billion
in 1967,

‘Table 1 shows the relative participation of the nine
LAFTA member countries in intra-zonal trade for the
period 1952-1961 and for each year trom 1961 to
1968. In the later period, the value of intra-LAFTA
trade increased from $659 million to $1,064 million in
1968, representing an increase of 144 per cent, while the
share of intra-LAFTA trade of total trade of the LAFTA
countries over the same period rose from 6.1 per cent to
11.1 per cent. Three countries—Argentina, Brazil and
Chile—accounted for 78.4 per cent of regional tradc, on
the average, during the period 1952--1961, and for 73.2
per cent in 1968, The percentage participation of
Argentina, Brazil, Paraguay and Uruguay was smaller in
1968 than during the 1952-1961 period. The only
significant  gains were registered by Mexico, which
increased its share from 1 per cent in 1952-1961 to 5.6
per cent in 1968 and by Colombia, from 1.8 per cent to
4.3 per cent.

Structure of LAFTA trade

Data on the structure of intra-zonal trade are
sketchy. A striking characteristic of this trade, however,
is the predominance of primary and semi-finished
products. Tables2 and 3 slow the composition of
intra-LAFTA trade by degree of processing, while
table 4 itemizes the principal imports of manufactures.
The primary commodities on an average comprise

"% Unless specified in the text, the trade figures generally
refer to the nine couniries and thus exclu
Venezuela.

Bolivia and
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TABLE 2. INTRA-LAFTA [IMPORTS BY DEGREE OF TABLE 4. VALUE OF PRINCIPAL INTRA-LAFTA MANU-

PROCESSING FACTURED IMPORTS, 1966
1962 1963 1964 1965 1966 Manufactured imports ;:;;::"d

Primary Rubber tires for automobiles 5,320.2
Value

(million Newspapers and printed publications 2,493.6

232 2986 3886 4469 4293

dollars) 323 Other books, painphlets etc. 2,074.4
Percentage

of total 722 66.9 67.7 66.0 66.0 Lathes for metals and metallic carbides 1,631.6
Semi-finished Dry batteries up to 1.5 volts 1,616.1
Value Books and teaching materials 1,583.6

(million y . .

dollas) 707 1167 1361 1752 153.4 Nomelectric typewriters 1.534.2
Percentage Statistical and similar machires 1,460.1

1 20 26.1 23.7 259 23.6 . . .

of tota 2 Electric calculating machines 1,358.1
Finished Receiving tubes and valves 1,346.1
Value . .

(million Manual calculating machines 1,330.3

dollars) 18.9 31.1 49.2 54.9 67.4 Sewing machines 1,084.2
Percentage

of total 5.9 70 86 81 104  Bladesforrazors 1,039.4

Sowrce: E. G. Cale (1969) Latin American Free Trade Source: E. G. Cale (1969) Latin American Free Trade

Association: Pro{nss, Problesmms and Prospects, s report prepared Association: Progress, Problems and Prospects, US Department
under contract for the Office of External Research, US Depart- of State, Washington, D.C., p. 39.
ment of State, Washington, D.C., May, Plate 40.

TABLE 3. VALUE OF INTRA-LAFTA IMPORTS BY DEGREE OF PROCESSING, 1962-1967

Primary products Semi-fimisbed products Vinished products
Value Value Value
(million % (million % (million %
dollars) of total dollars) of total dollars) of total
Argentina 9379 53.3 164.6 17.4 218.6 39.7
Brazil 326.1 18.5 305.9 323 130.6 23.7
Colombia 26.7 1.5 14.5 1.5 23.2 4.2
Chile 68.1 39 195.0 20.6 55.9 10.1
Ecuador 64.4 37 51 0.5 6.4 1.2
Mexico 79.0 45 108.2 11.4 $0.3 9.1
Paraguay 68.9 39 237 2.5 83 1.5
Peru 128.0 7.3 113.8 12.0 430 7.8
Uruguay 61.3 3s 16.2 1.7 14.9 2.7
Total 1,760.2 100.0 947.2 100.0 551.3 100.0

Sowrce: LAFTA Secretariat CEP/Repartido 1161, 17 Juae 1969,
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TABLE 5. MATRIX OF TOTAL TRADE IN FINISHED PRODUCTS BETWEEN LAFTA COUNTRIES, 1962 -1967
(Thousand dollars)

o (2) (3 4) 35) (6) (7 (8) (9) (10)

Argentina  Brazil Colombia Chile  Ecuadoy Mexico  Paraguay Pery Uruguay Total
(1) Argentina 120,101 15,727 99,082 541 26,390 12929 55708 9.423 339,899
(2) Brazil 120,101 3,276 33,784 863 20,084 1470 5383 22,295 207,251
(3) Colombia 15,727 3,270 2,828 13,056 7,820 jos 8,029 52 51,092
(4) Chile 99,082 33,784 2,828 1,598 21,234 735 14443 3969 177,672
(5) Ecuador 541 863 13,056 1,598 2,202 10 232 15 18,518
(6) Mexico 26,390 20,084 7,820 21,234 2,202 326 39,324 434 117,807
(7) Paraguay 12,929 1,470 305 735 10 326 528 731 17,038
(8) Peru 55,708 5,383 8,029 14,443 232 39,324 528 6,358 130,005
(9) Uruguay 9,423 22,295 52 3,969 I 434 (£ 6,358 43,278
(10) Total 339,899 207,251 51,092 177,672 18,518 117,807 17,035 130,005 43,278 1,102,557

Source: LAFTA Secretariat, CEP/Repartido 1161, 17 June 1969,

approximately 66 per cent of the intra-zonal trade.
Manufactured commodities, however, are increasing in
relative significance; their proportionate weight in the
total imports increased from about 6 per cent in 1962 1o
10.4 per cent in 1966 (table 2). The value of
intra-LAFTA imports in manufactured goods increased
by 250 per cent from 1962 to 1966, while the
corresponding change for primary commodities during
the same period was only 80 per cent. Nevertheless,
primary products still account for nearly three fourths
of the total intra-zonal trade.

The rather small proportion of manufactured goods
in intra-zona! trade is a serious shortconiing of LAFTA.
This is basically a reflection of the dominant structure of
production in Latin America. Close to 90 per cent of the
imports of LAFTA countries originate in the industriali-
zed countries, chiefly the United States and the
Europesn Economic Community, and consist of
intermediate products and capital goods. More signifi-
cantly, however, the main difficulty seems to have been
that the wariff-cutting commitments made by members
and embodicd in the Treaty of Montevideo were
interpreted to include only commodities that alrcady
had a substantial volume in intra-zonal trade and thus
precluded the as yet non-existent but potentially
important trade in manufactures. This difficulty was
overcome to a certain extent by the incorporation in the
Treaty of the so-called “Industrial complementarity”
agreements, a subject that is discussed later.

The relative participation of member countries in
trade in manufactured commodities also reflects :he
earlier patterns of concentration. Argentina and Brazil

(and only to a minor extent Chile and Mexico) tended to
dominate the trade in menufactured commodities over
the period 1962-1967. The trading relationship in
manufactured commodities that seems to be emerging is
illustrated by table 5.

Complementarity agreements for industrial
development

Closely allied with trade liberalization in the
Montevideo Treaty is the principle of industrisl
complementarity, whereby the member countries can
co-ordinate their plans for specialization and €xpansion
through vertical and/or horizontal integration of
industrial sectors. Industrial complementarity rests on
two underlying objectives: (4) to develop manufacturing
activities in the LAFTA region so as to correct the
structural disequilibrium in internal and external sectors,
and (b) to cnsure that such development is compatible
with an eguitable distribution of costs and benefits
among  member cour'ries at different  stages of
development.

Complementarity agreements  are designed to
facilitate the incorporation into the trade liberalization
programme of products that do not currently enter
intra-zonal trade, to permit a fuller exploitation of
cconomies of scale and to avoid wasteful duplication of
uncorrelated capital investments. The process is best
illustrated by the most important of these agreements,
relating to the petrochemiaal industry, entered into by
Bolivis, Colombis, Chile and Peru in July 1968. The four
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countries have contracted to distnibute among them-
selves the production of 39 items of the petrochemical
sector, with a non-duphcating clause, according to which
industries allotted to one country will not be established
in others.

To date there are cleven complementanity agree-
ments o force in LAFTA" Moa of the trade
expansion 1n the manufactured products in LAFTA
(table 2) 1s duc to these agreements. Frobably the largest
increase in trade in manufactures has been in business
machines and clectron tubes, both of which are subject
to complementanity agreements. Trade in business
machines incrcased from $3.200 1n 1962 1o $1 .33 mil
hon in 1966 and in clectron tubes fron $139 in 1964 1o
$1.7 mllion v 1966. In addition, rhere are nearly 25
proposed agreements in various stages of completion.

Itis generally agreed, however, that notwithstanding
their dramatic increase, the industrial complementarity
schemes in LAFTA have not been very effective.' ? Too
few agreements have been reached. and they mvolve
only a narrow range of products and a small number of
countrics. Thetr preoceupation has been the reduction of
tariff and nen-tanff barriers to trade, rather than the
initiation of substantial new areas of production. In
addition, some basic industries in the public sector, such
as steel, aluminium and fertilizers, have been left out of
the integration process altogether.

Regional disparities

It 15 clear, therefore, that a certain amount of
specialization has taken place through complementarity
agreements, although no new industries have been st up
to serve the entire regional market. On the other hand,
complementarity arrangements may themselves have
contributed to the dissatisfaction of relatively less
developed countries in LAFKTA, which find it difficult to
build viable manufacturing scctors within the existing
framework of the treaty. In fact, the problem of the
equitable distribution of putential industrial capacity in
LAFTA 1s now one of the most critical issues facing the

“l. Business and statistical machines (Argentina, Brazil,
Chile, Urugusy). 2. Flectron tubes (Argentina, Brazil, Chile,
Mexico, Um'u{ 3. Househald heating equipment (Brazil,
Uruguay). 4. Electronic communications equipment (Brazil,

y). 3. Chemicals (Argentina, Brazil, Colombia, Chile,
Mexico, Peru, Urugusy, Venezuels). 6. Petrochemicals (Bolivia,
is, Chile, Perv). 7. Household applisnces (Argentina,

Colombia,
Uruguay). 8. Glass products (Argentina, Mexico). 9. Electric
ice machinery (Argentina,

equipment (Brazil, Mexico). 10.
Brasil and Mexico). 11, iters and accemorics (Argentins,

Typewriters
l&,;noil. Mexico and Chile). Cf. LAFTA Newsletier, No. 2. July

‘M. Brewscer (1970) Meshods end Procedures fur Regionsl
Develepment and Trade Expansion, UNCTAD, Genevs (mimee).

2

integration movenwnt and s largely responsible for
LAFTA’s current difficulties.

The economic dispanties between 1LAFTA countries
are considerahle: per capita income 'n 1966 ranged fiom
$172 in Bolivia to $872 in Argentina (and $982 in
Venczuela), while the relauve weight of industry in the
GDP ranged from 32.4 per cent in Argentina to a low of
12.9 per cent in Venezuela and 14.3 per centin Bolivia.
Argentina, Brazil and Mexico are much more advanced
in andustriahzation and capital formaton than any of
the other LAFTA countries. Present imbalances 1o
structure among LAFTA members almost make 1t
inevitable that reciprocity will be far from automatic
and will have to be achieved by more direct and open
means of distnibution. Excessive rehance on economies
of scale may further comphcate the problem, since
countries that already have a viable industnal structure
will tend to be favoured on grounds of comparative cost.
An important consequence of this nigidity s that
changes in savings rate, and hence in the rate of
investment, in the lesser developed countries will not
matenialize to the desired degree and will become
conditional on the composition of the (Jow) existing
capital stock. Far from promoting any coherent goal of
regional development, the mere freeing of trade without
the necessary corrective mechanisms may ossify the
exising distribution of capacity (and there s no
presumption that this s optimal) and thus create more
rigidity in the continental production and trade flows.

The crucial concern of industrial policy in LAFTA,
therefore, must e with the allocation of potential
industrial capacity according to criteria that go beyond
the mechanism of freer trade. This does not imply that
freeing rade is unnecessary; in fact, trade libcralization
acts as a catalyst on other important phenomena of
economic growth.

The largely unwarranted claim that efficiency can
be based simply on static econvmes of scale (thus
excluding the external economies, transport costs and
intertemporal growth of demand) when it 1s combined
with the search for rectprocity has created a kind of
schizophrenia in LAFTA’: industrial policy. These two
objectives have divergent consequences. Eificiency
impels industrial activities to concentrate in the already
developed regions of the continent, while reciprocity
incvitably requires their dispersion. It is clear that some
form of bargaining process will have to be incorporated
mto the trade liberalization policy as a means of
allocating industrial capacity. The frequently suggested
method of lumpsum transfers o the disadvantaged
§roups 1n an integration area cannot be relevant if no
institutional means exist for their implementation, as is
typically the case in LAFTA. Even if such t:ansfers were
possible, they will do little to solve the probiem of
structural visbility in the receiving countries. The most
important, if not the only, means of redistribution may
consist of increasing the rate of industrial deveiopment.




Extension Services Available to
Small-scale Industries in India
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Development Orgamization of the
Government of India for the last
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with the development of industrial co-operation betwecn
the twe countries, be was also mominated by bis
Government to participate at the Interregional Seminar
on Industrial Information in Tebran in 1970, of which
UNIDO was a juint sponsor.

Industrial background

One of the significant achievements of planning in
India in the last decade and a half has been the
emergence of a  closely knit small-scale industrics
sector.! Starting from an insignificant number in 1954,
the small-scale industrial units now registered through-
out the country with the State Directorates of Industries
is reported to be 200,000. The actual number may be
still higher, as registration is voluntary. The factories
registered  contribute nearly one third of the tolal
industrial production in India and employ approxima-
tely the same proportion of the country’s workers.

1Acco:wding to the present definition, a unit having a capital
invewtment of Rs750,000 ($U.5.100,000) in machinery and

m, irrespective of number of workers employed, is a
unit. The capitsl investment limit is extended to
Rs1,000,000 ($133,350) for those units that produce com-
ponents snd parts for supplying lurge-scale equipment sssembiers
under contraes.

Today, the range of production in this sector includes
not only consumer goods calling for simple technigques
but also some intermediary and sophisticated industrial
products requiring a high degree of skill and technology.
Besides small machine tools, small-scale industrial units
are producing such goods as scientific instruments,
domestic electrical appliances, sewing machines and
parrs, bicycles, dye-stufts, paints aud varnish and plastic
goods.

The success of this programme is also evident from
the fact that the large-ccale assembly plants for
automobiles, heavy machinery and machine tools are
being supplied with a considerable quantity of parts and
components  from small-scale  industries that have
developed special skiils and equipment at the instance of
larger industries. In addition, small-scale industrial units
are producing articles that were formerly imported.
Thus, the progranime for their development in India has
brought about a much necded diversification in the
economic and industrial structure of the country. More
and more people are shifting from agriculture to
irdustry, rural areas are being transformed into
semi-utban areas and towns, and traditional skills are
being replaced by advanced technology. Recently, the
small-scale entreprencur in India has begun to export,
particularly to Japan, to the Middle East, to some
European countries and to the United States.

The role played by the Smallscale [ndustries
Development Organization (SSIDO) has been unique in
the growth of small industrics in India. This is by far the
most important technical extension service in the
country. lts main task is to help small-scale entcrprises
improve their technelogy and expand their activities as
well as to facilitate their integration into the over-all
industrialization programme of the country.

Need for extension services

The need for an advisory service for small industries
arises because small firms lack technical and managerial
know-how. This shortcoming is a major handicap in an
era when sophisticated technology and management are
the cornerstone of industrial progress. The small
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enterprisc, because of its size and location, generally
suffers from certain serious impediments, particularly
the absence of up-to-date technical information and
assistance, economic intelligence, and marketing and
managerial techniques. The entrepreneur-manager may
have a number of assistants with special knowledge, but
normally he must perform all the functions of the
various technicians that are usually available to a
large-scale industry. The small entrepreneur must make
more of the firm's decisions on such diverse and critical
matters  as  product lines, production techniques,
purchasing, marketing and management. He is generally
not in a position to engage full-time technical personnel
or consultants, nor is he able to keep informed about
developing technology. His financial, manage 1al and
marketing problems are many and acute, and the
methods he adopts to solve them are frequently
inefficient,

This problem arises in almost every developing
country in varying degrees and is, therefore, no
exception in iIndia. In order to remove some of the main
hindrances to small-scale industrial units in India and to
provide facilities for improving their production
techniques, product quality, utilization of raw material
etc., industrial extension scrvices have been made
available by several organizations, of which SSIDO is
one,

SSIDO, 2 Government of India Department, came
into existence in 1954 as a result of recommendations
made by an international Planning team sponsored by
the Ford Foundation, which had been invited by the
Government of India to study and advise on
programme for the developmemt of smell-scale in-
dustries. In the beginning, besides the hendquarten
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office, it had four regional offices located at New Delhi,
Bombay, Calcutta and Madras. This regional set-up was
subsequently decentralized, and at present  every
province of iIndia has a fully operating Small Industries
Service Institute (SiIS1). In additen 1o these i ititutes,
there are 65 extension centres and produciion and
training centres located in various areas where there is
industrial concentration in several states. (Sce chart.)

Scope of the extension services

The industrial extension services rendered by SSIDO
consist of the following:

(a) Technical advice and demonstrations in the use
of modern technical processes;

(b) Preparation of model schemes, designs, draw-
ings and technical pamphlets;

{¢} Techno-econumic surveys and investigations;

(d) Advice on proper methods of industrial
management, including export marketing;

(¢) Integrated plant stwdies and “open house
discussions” for improving mansgement and
production techniques;

(f) Market distribution aid surveys;

(g) Feasibility reports;

(b) Research on such questions ss proper use of
raw materials, improved design of machinery;

(i) Information on economic, commercial and
technical matters.

To psovide the sbove services, the SISI, or branch
offices of SSIDO in each state, cmploy technical experts




specializing tn the industries predominating in those
srates, e.g mechanical engineering, metallurgical engi-
neering, electrical engineering, leather footwear and
other leather goods, leather tanning, chemical industr:es,
metal polishing, ceramics and glass and industnal design.
Each service institute is head.d by a director who 18
hmself a technical expert Urder him are deputy
directers, assistant directors, small industry promotion
officers and investigators to help him discharge his
duties.

The technical and non-technical officers work as =
team in providing a combined package of extension
services to small entreprencurs. The joint wvisits of
technical, economic and managerial experts to various
units deserve special mention. They exemplify the
integrated approach of the extension service organiza-
tion in solving the multifarious problems of a sinall-scale
enterprise. I1n the national headquarters of SSIDO there
18 also 2 complement of experts in different ficlds at the
levels of directors, deputy directors, asistant directors
and small-industry promotion officers, whose functions,
besides co-ordinating actwities in the field, include
advice to the Mimstry of Industrial Development and
Internal Trade, the National Planning Commission and
various other central government departments n
formulating the programmes and policies of the
small-scale industries development programme. About
600 technical officers at different levels furmish the
technical extension services of SSIDO.

Technical advice

Technical  officers attached to the SISI and
extension centres advise smsli-scale units on proper
production techniques, use of raw materials, plant
Iayout, selection of machinery and equipment, uality
control etc. The signiticant feature of this service 1s that
the technical officers go directly to the entrepreneurs to
provide on-the-spot assistance. Advice on scale of
operation, size of the plant and application of proper
technology 1s also given

Technical officers also aswist state gov-rnments and
various central government departments from time to
time in formulating their projects.

Mobile demonstration workshops

in order to trmn rural artisans in the use of
machinery and ecquipment, the institutes have been
provided with mobile workshops fitted with modern
machines and tools for use in such sectors as leather
goods, sheet metal products, woodworking and shoe-
making. The staff manning these workshops give
information abowt specifications, prices, sowrces of
machines etc., and explain to the srtisans the
hice-purchase scheme of the National Small Industries

Corporation Limited (an orgamzation of the Govern-
ment of India that supplies machines to small-scale units
on a hire-purchase basic on attractive terms.

Preparation of technical literature

The Small Industries Service Institutes prepare
designs, sketches and drawings of various types of
improved machinery, equipment, tools, dies, jigs,
fixtures, factory layouts, etc. for the benefit of small
entrepreneurs and supply them to interested parties. The
industrial design cell attached to the Si31 at New Delhi
undertakes the preparation of product designs after
srudying consumer demand, financial fictors, aesthetic
appeal and manufacturing capacities of the producers.
The cell specializes 1n such product hnes as cutlery,
domestic utensils, domestic electrical appliances, furni-
ture. ceramic products, leather goods and leather toys. A
central designs sect.on 1s also attached to the SISI at
New Delhi. A lens grinding centre, which is another
service of the SIS at New Delhi, serves industrial units
in all pares of the country from which cvery type of
request for assistance 1s receved.

Common facility services

Workshops ind laboratones are attached to the
institutes and extension centres. Conimon service and
tooling facilities are provided hy the extension centres
and institute workshops to those small-scale units that
cannot afford costly essential machines and equipment.
The extension centres have such plant and machinery
facilities as electroplating, heat treatment and testing
cquipment, which may be required by the industries
concentrated 1n a particular area. These facilities are
available to small units at reasonable cost. They are also
utiized by SSIDO technical officers for trying ont
improved methods of production and evolving new
processes and compositions. These centres play another
important role in training artisans in modern techniques.

Other services

Other services organized or planned under the
industrial  extension service programme of SSIDO
include the following:

(a) A centre for the production and supply of
standardized shoe lasts to small-scale manu-
facturers of footwear,

(b) A model unit for the manufacture of surgical
instruments in Bombay;

(¢) Quslity marking and testing centres for raw
materials and finished products;

(d) Testing laboratories for clectroplating, electric
batteries and paints manufactured by small
industries,
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fe) Three pretotvpe production-traiming  centres
have been ser up at Okhia (Delhi). Rajkor and
Howrah, by the National Small  Industries
Corporation with the assistance of the Govern-
ments of the Federal Republic of Germany, the
United States and Japan, respectively. The main
functions of these centres are 1o devdlap
pratotypes of machines, implements, compo-
nents, ete. suitable for producton in small-scale
enterprises 10 India: to give practical and
theoretical traimng to shilled  workers  and
techmicians of small umits and the SISL; and to
provide common tacilities and execute joh
orders covermg  phases of manufacture that
cannot be carried out by small-scale unis,

Economic information service

Each SISI has a team of economists who conduct
various  types ot surveys  and  supply  econonnc
information to guide entrepreneurs in choosing suitable
industries and their locatian. The data hased on the
surveys and studies conducted hy the cconomic divisions
of the SISI assist prospective entrepreneurs in making
preliminary investment decisions and are an aid in
formuiating policies relating to the small-scale sector as
v Il as in basic econamice planning,

Surveys and studies

The types of studies undertaken include: (a)
“industry prospect sheets” which contain hasic data on
number of units, production capacity, demand trends,
and indicate  prospects for new  units: (b) area
development surveys of selected distr.cts which point
out the possibilities of developing industries in these
areas and the types of facilities that are required for this
purpose; (¢) regional market surveys on selected items to
highlight industrial demand and price trends, competi-
tive situation, marketiag metheds and patterns and
markcting organization; (d) distribution aid surveys to
study the particular marketing prohlems of the small
entreprencur  such as the nature and extent of the
market for his products, methods of advertising and
selling adopted hy competitors, the trade practices,
market channels, terms and incentives offered, in order
to devise ways of promoting sales; (e) feasibility studies
to assist the individual entrepreneur in - making
investment decisions and in establishing a unit in an area
of his choice (these studies help small entreprencurs
understand the economics of producing items in a
particular area or for a given market and indicate the
appropriate scale of investment and plant operation in
the context of anticipated availability of inputs and
prevailing market prices); and (f) ad boc swdies and
surveys of specific industries at the request of agencies
such as the Tariff Commission and all-India panels on
specific industries.
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Industrial information service

On the basis of the mformation colleeted by these
various types of sarvevs as well as the information made
available by the techmeal sections ot the institutes, the
ceonomic investigation divisions of the SIS provide an
industrial information service on the cconomiy, technical
and managerial aspects of small-scale industries to enable
prospective entreprencurs to make appropriate invest-
ment deaisions. This service handles about 25,000 to
30.000 inquiries per vear at present. The nquiries relate
to the advisability of starting new units, marketing
prospucts, types of assistance available from vanous
sources, avallability of raw materials, machinery, credit,
ete. The service also follows up the cfforts made by
mdividual entrepreneurs to start an mdustry, if necessary
in lason with other developmental agencies such as the
state industres departments, with a view to securing
prompt assistance for such individuals,

One 1mportant type of information provided to
existing small industries relates ta the productian of
quality goods according to acceptable standard specifica-
tons. Far this purpose, complete lists of standard
speaifications af the Indian Standards Institution (where
SSIDO is represented) are maintained in each Small
Industries Service Institute,

Industrial management advice and training
programmes

SSIDO, through 1ts institutes, trains small cntre-
preneurs in methods of industrial management. These
training courses are designed to meet the needs of small
entrepreneurs and their employees engaged in managerial
duties, and are conductes at convenient places and
times. Subjects include export marketing, financial
accounting, cost accountancy, factory legislation and
personnel management. There are three types of courses
conducted in the field of industrial management:

(a) Management appreciation courses that cover
financial aspects, production and marketing
management,

(b) Specialized courses in such subjects as pro-
duction management. work study, marketing
management;,

(¢) Export markcting courses which, besides
teaching the techniques of export marketing,
provide information to exporters.

In addition, short courses are offered on the specific
tools and techniques of management ~inspection, quality
control, work simplification, cost control, production
planning and control, product development—in answer
to the request of a large number of small units in the
field.




Management consultant service

The management consultant service provided by the
SSIDO ranges from ad boc advice on specific problems
posed by small cnireprencuis  (which is  termed
problem-oriented consulting) to complete integrated
plant studies covering various aspects of finance,
production and sales.

Problem-oriented consulting

Advice on management problems, depending on
their nature, 15 given at the SISI across the table or after
the SISI management specialists have visited the unit,
Most prohlems relate 1o possibilities of expansion,
commercial and labour laws, maintenance of accounts
and improvement of quality.

Integrated plant studies

Imensive  consultant work is  carried out in a
programme of “‘integrated plant studies” whereby a
detailed analysis is made of the problems of a given small
unit—-its organization, personnel, finance, production
and sales. A team of SISI officers, who are specialists in
management techniques, undertakes the study in such a
way that one aspect is not viewed separately from the
others. This approach enables the officers to obtain the
best results in the given plant situadon. During the
study, special attention is paid to such aspects as cost
reduction, work simplification, quality control, cost
accounting and marketing. After the study has been
carried out, a report is prepared making recommenda-
tions to the management. Once the management has
accepted thc suggestions, the officers help the unit
implement them.

Training in technical skills

Regular and ad boc training courses in various
technical skills are conducted by the SISI and extension

centres for skilled and semisskilled arusans, and for
supervisors to help  them improve their skills and
competences. The traming courses cover the fallowing:

{a) Training i trades such as fitter, tool maker and
machimst, as distinct from the basic apprentice-
ship;

(b} Training 1n industnal processes such as heat
treatment,  foundry pracuce, clectroplating,
glass blowing and tanning;

(¢} Training in the manufacture of such products as
thermometers, tootwear, surgieal instruments
and electric motors;

{d) Courses in blucprint reading, which is a basic
requirement for skilled technicians.

Besides the above, traming 1s given by the central
footwear training centres ar Agra and Madras in the
manufacture of different types of footwear, and courses
are also offered in advanced technology for footwear
manufacturing.

The extension centre at Solan conducts two-ycar
training courscs in the manufacture of clinical and
industrial thermometers and a one-ycar course in the
manufacture of scientific giass apparatus.

Ad hoc training courses are also arranged for short
periods of from one to three months, related to various
processes and products, to meet the specific require-
ments of local small-scale units.

Conclusion

The objective of providing well-co-ordinated and
integrated technical and non-technical extension services
to the small entrepreneur through a chain of
multipurpose  technical ipsiitutes has been largely
achieved in India. A number of improvements are still
called for, however, and some of these will be put into
operation under the Fourth Five-Year Plan,
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Local
Consultant
Capability
in Iran

by F. Sid Askari

In 1967, a consultant service was established in Iran
to provide planning, engincering and technological
services to the country's growing industry. The new
organization, Technolog Inc., Engincering and Industrial
Consultants, has rapidly developed its capabilities and is
playing an energetic role in the industrialization process
in Iran.

Industrialization is now accepted as essential to the
process of development in developing countries. The
relative scarcity of vital factors of production in many of
these countries requires a well planned and arefully
evaluated strategy for industrialization in order to make
optimal use of available resources. This involves both
macro-level industrial planning and programming and the
detailed planning, evaluation and design of individual
projects. The proccss of industrialization is a complica-
ted venture involving the interaction of diverse
specialties and disciplines.

Consultants play a crucial role in the industrializa-
tion process both during the formulation of the overll
plan for development and in the plunning, design and
implementation of projects that are a part of a
macro-level programme. To better appreciate the
contribution consultants make to this process, it would
be useful to recapitulate the stages of development that
generally apply to most developing economies.
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Evolution and implementation of an industrial
development programme

Industrial programming at the macro-level involves
certain well defined steps:

(a) Basic development strategy to identify the areas
of industrial activity in which investment fnds
must be concentrated for optimal results in the
overall cconomic development. An industrial
strategy indicates whether industrialization will
take the course of import substitution of
consumer goods, the production of industrial
intermediates and/or basic industrial commodi-
ties, the manufacture of export-oriented pro-
ducts etc., and suggests the requisite mix of
ind'ustry types fo: balanced growth;

(b) Swdy and analysis with the object of
detrmining cconomic needs of specific ge-
ographu-al regions (needs survey);

(c) Appraisal »f raw material and similar resources
that can be channelled into productive
economic activity (physical resource studies);

(d) Evaluation of existing and potential financial
resources that can be marshalled for industrial
development (fiscal resources analysis);
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(e)

7

(g)

(b)
(i)

Allocation of available resources to various
subsectors of industrial activity 1n order to
ensure a2 balanced and dynamic growth of the
industrial sector as a whole. Such an allocation
5 normally carried out on the basis of
input-output studies and the whole process may
be referred to as scctoral balance studics;

Assurance that the evolution of the broad
industrial programme occurs on the basis of
needs and resources in order to facilitate
balanced industrial growth;

Identification of industrial projects within the
programme and determination of major para-
meters  for thesc projects such as import
requirements, wealth generation capacity, man-
powcr absorption capacity,

Allocation of priorities to individual projects;

Finalization of specific projects in the industrial
programme.

Once the over-all plan has been drawn up and the
specific projects bruadly identified, the next stage 1S the
detailed planning and establishment of specific industrial
units. The activities involved during this phase of the
development process include:

(a)

(b)

(c)

Market survey and demand studies. Altkough
the over-all programme is based on a survey of
requirements, this survey can rarcly supply the
kind of detailed information about demand by
quality, size etc., that alone can provide the
basis for for determining the product mix of
specific units. Hencc a more intensive study of
demand is necessary to determine the pattern
of production for the proposed units;

Feasibility study. A teclino-economic study to
analyse the technical feasihility and economic
viability of the proposed project. The study
provides sufficient information on mark etabi-
iry, plant size and production programme,
technology to be adopted, equipment and
constructional requirements, production costs
and profitability to enable an investment
decision to be taken;

Sometimes the feasihility study is followed by a
detailed project report, which incorporates
technical solutions of the various problems and
is thus the basic guide for the detailed
engincering  of the project. Inasmuch as
technical solutions are worked out and
incorporated  in  this project report, the
estimates of capital costs and operating
economics that it contains arc much more exact
and represent more closely the actual cir-
cumstances of plant operation. The detailed
project report is not, however, an essential stage
of the work, particularly if the detailed

engineering of the plant 1s carried out by the
same  ageney that conducted the feasibilicy
study;

(d) Preparation of detarled working  drawings,
specifications, bills of quantitics, tender papers,
cte., for the actual construction and imple-
mentation of the plant. In the event that a
detailed  project report  has already been
prepared, in this stage the techmical solutions
contained in this project report are translated
into the drawings and documents required for
actual implementation. If, however, the de-
tailed engineering directly follows a feasitnlity
study, techmicai solutions are worked out and
the design for the solutions adopted are
developed prior to preparation of working
drawings and specifications;

fe) Selection of contractors and suppliers  of
equipment;
{f} Supervision of actual construction and ercction

at site of works. including scheduling and
follow-up;

(g) Inspection of ¢quipment as necessary;

(b} Commissioning of cquipment and start-up of
plant;

(1) Structuring of organization, development of job
specifications for various cadres of manpower,
recruitment and training of personnel,

(f) Preparation of technical documentation speci-

fying product design and processcs, and
preparation of detailed production planning
schedulces and plant operation procedures;
In mast cases in devcloping countries, at least in
the carlicr stages of the industrialization
Frocess, such technical documentation must be
borrowed from more developed countries.
However, imported technology often needs to
be evaluated and adapted to suit local
conditions and to correspond to the stage of
development of the recipient country. Details
of technology, such as concepts of plant size,
are very much dependent on the economic
environment, and the wholesale transplantation
from one economic climate to another may
often cause incalculable harm. The adapration
of an imported technology to local conditions
can be achieved by persons who have an
intimate and first-hand knowledge of local
conditions.

Role of consultants in the industrialization
process

Since the over-all industrialization programme is a
part of the over-all development plan of a country,
macro-level planning and programming for industrializa-
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ton are generally carried out M organizations of (he
Government, normally planting comnussion o an
EXCCUVe  nunistny speatically charged with overall
planning.  Such 4 procedare s necessary since 1he
evolution of 4 development programme does not merely
Loneern ceconomic phenamena but inust be integraied
Into the socual and cultyral framework and contorm o
the aspirations of the people. tlowever, the government
planning organizations in most developing countries are
staffed with cconomsts and planners oricnted towards
policy formulation, and lack experts who could conduct
the more detailed studies necessary for the evolution of
the progiamme. Consuftants provide these services and
supplement the functions of the Planning body. The
cconomic serviees that consultants are most frequently
called upon to render for Mmacro-level programming are

(@) Surveys of requirements;
(b) Evaluation of physical resoarces;
f¢) Development of Input-output models; and

(¢) Wenufication of speaific projects within the
broad programme.

In some cases, specific governmental agencies are
created to make systemane studies of physical resources,
g of mincrals and metals, Similarly, government
ministries (such as the Ministry of Ecanomy i fran)
prepare estimates of national necds N vanaus cascs.
Nanetheless,  the use af outside agencies s not
uncommon or infrequein,

Once the over-ali plan has been drawn up and the
constituent  projects identified,  the entire range of
activities for planning and implementation at the unit ar
sub-system fevel are rormally carried out by consultants.
These activities exiend from demand  studies and
feasibility reporting to detailed €nginecring, construction
and erection supervision, plant start-up and commission-
Ing. In ldran, as n other developing countries, these
services are  pravided hy engincering and industrial
consultants. Far the magt part, such consultants provide
services in specific areas (e.g. civi engineering) rather
than comprehensive project engineering services,

The ahove refers 10 industrial consultant services
dealing with project engineering. Additionally, ¢on-
sultants  also  offer specialist advice in matters of
organization and staffing, recruitment and training of
personnel, evaluation of plant operating  praccdures,
productivity improvement, praduct line diversification
etc. Such services are not, hawever, yer fully availahle
locally in most developing countries. In fran, a start has
Just been made in certain arcas  of managemen
consulting.

Technical consulting far development of products
and processes is often provided by specialist consultant
groups or by engineering and process development
departiments of manufactunng companies. Development
of produces and processes calls for laboratory and pilot
plant testing facilities and hence consultants specializing
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1 hiarca need 10 he cqaipped with their own faciligres
or work o collaboration  with the  development
departments of operating units,

In mo developing countries, tocal facihuies for
techmeal consulting  are almost nonexistent. Thas
sienation s true of fran vNeept i ahe field of petraleum
cxploration and refining.

Consultant services in Iran: genesis of Technolog
Inc.

Iran embarked on a policy of planned cconomie
devcopment with the First Development Plan. which
spanned the years 1948 1955 fhe COUntry 15 now In
the period of ws Fourrh Development Plan. The aim of
the Plans, as far as 1he industrial sector is concerned, 1y
to broaden the hase of industrial activity and to
aceelerate s growth so thar o can take the lead in
ceonamic development. A number of new industnal
ventures have been established to §ili gaps in ithe natanal
cconomy, largely with forewgn technical collibioration.

The diversification of indusirial actvity created the
need for engineering and industrial consultants and
revealed the scriaus shortage in  the country of
comprehensive praject consulting. Owing 10 historical
circumstances and Iran’s lang tradinion in ail cxplora
ton. expertise has existed in this field as well as n
planning, designing  and implementation of refinery
installatians,

Other arcas in which local expertise has bzen
developed relate essentially 1o architectural and civil
cngineering, includirg heating and ventilation. Fven in
this arca, hawever, available knaw-how has bevn largely
ariented to the design of commercial and residential
buildings rather than 1o industrial installations,

The situation in Iran made it necessary for franian
enirepicneurs 1o depend  on foueign sources for
feasibility studies and project engincering seivices. In a
large majarity of cases, feasihility studies were prepared
by prospective cquipment suppliers and lacked objecti-
vity. The project was often elaborated on the basis of
the equipment marketed by such agencies, and concepts
of plant size and pioduct mix did not refleet fully or
accurately the realities of the local situation,

Foreign technical collaborators in project « agincer-
Ing generally supplicd design solutions that were not
conducive to optimal ase of local materials ard that
resulted in diseconomies. The idea was conceived to
establish a local consultant service at a time when
massive investments in industry were being planred
under the Fourth Development Plan (1 968--1972),

In 1967, just before the initiation of the Fourth
Development Plan, the Government of fran set up the
Industrial Development and Renovation Organization of
Iran to promote the dynamic and balanced growth of
industry. The functions of the new organization (IDRO)
included promotion and operation of industnal units in




the fields of manufacturing, metallurgy . nuning, cte. The
firsst few units rmplemented and operated by IDRO
volved the 1napatacture of machine tools, tractors,
heavy cngineening equipment, light manufactures and
aluminium smelting. IDRO recogmzed from the outsel
that the existence of a well orgamzed and competent
local consultant service was an essennial prerequisite for
the healthy growth of industry in the country  and
immediately set about to fulfil that need.

The result was the establishment of Technolog Inc,
The objective of the new company was to provide
consultant services 1o industry hoth at the feasibility and
project formulation stage and in detailed desigaing and
engineering work

Growth of Technolog and evolution of its
services

As was to e expected, the new  consultant
organization could not immediately fill the need and
offer the enure range of serviess from project feasibilny
studies to start-up and commissioning advice unless it
borrowed heavily from outside sources, The range and
complexity of services that Technolog offered, there-
fore, evolved with nme,
influenced by the inereasin
cntrepreneurs.

and its evolution was also
R dcceptance ot its services by

In the initial stages the work assigned o Technolog
consisted  mainly  of evaluation of project  reports
prepared by other agencies. This evaluation  was
normally concerned  with determining  a project’s
compatibility with local demand, equipment utilization,
adherence 1o local norms and standards, and computa-
tions of realistic estimates of costs and profitability
under prevailing local conditions. Another category of
work handled during the carly stages was the provision
of technical services to newly estahlished industrial unies
not yet equipped with an adequatc technical staff of
their own.

Later, Technolog  assigaments comprised the pre-
paration of feasibility studies and cvaluation of offers
for plant and tquipment from the standpoint  of
technical suitability and fair prices. The engincering
expertise required by these assignments was markedly
higher and the reputation of the organization's technical
capabilitics grew wizh 115 complcted assignments.

A still later stage 1n the evolution of Technolog's
services included detailed enginecring of projects, e.g.
detailed design and preparation of working drawings and
specifications, advice in selection of contracrors and
equipment suppliers, and site supervision of construction
and erection.

Technolog now offers the complete range of
engincering and industrial consulting services from
demand studies and feasibility reports through deuiled

drawings and specifications and construction and
erection supervision,

Technolog's  in-house capabiity  as  well
complement of technical
course  of s evolution,
arfiliationg

as its
personnel have grown i the
At the same time, through,
w:rh other organizations in Iran and outside,
it has achieved a capacity o provide comprchensive
planning and project engineening services 1o cliznty,
obviating the need for them o deal with a multiplicuy
of consulting agencies. Through the Industrial Manage-
ment Instirute of Iran, it provides consultant services on
project  management,  organization structuning  and
staffing, financial management, and operations roscarch
problems. Through the National Industrial Development
Corporation Limited of India, with whom
collaborates, and other  internationgl associates  the
company his available exXpertise i any area of technical
specialization dealing with 4 wide and diverse range of
industrial activity,

'l'('chnulug

Problems of local consultant organizations

Despite ity achievements, 'I'c:chnolug has had to
contend with some scrious problems during the past few
years of ats operaton, problems that are common in
varying  degrees  to consultant orgamizations in - al|
developing countries,

Perhaps one of the most serious impediments to
more aceelerated growth has been the uncertainty as to
Is continuous and future work load and the consequent
restricion on long-term planning for corporate growth,
It 1 admittedly a paradox that when the country s
progressing at an accelerated tempo of industrial acuvity
and the demand for consultant servi:

S 1S Increasing
proportionately, a local consultant service exXperiences
spells  of inactivity. The reason s that the local
entreprencur as unwilling to use the services of local
comultants who might he dealing with a speaific type of
project for the first me. Added to this 1s the new local
firm’s  poor competitive  position vis-3-vis  the more
expericnced foreign  consultant, particularly in Iran
where  wages for trained and experienced  technical
persounel are relatively high. The entrepreneur feels thar
he would be paying too much for an imexperienced local
consultant.  The new  consultant’s position  certainly
Improves  as completed assignments give proof of his
competence. But meanwhile his cxistence s highly
insecure,

Technolog's way of remedying the situation has
been cither 1o enter into active collaboration with an
experienced foreign consultant firm in order to offer
more acecptable conditions for the client or to quantify
the risks involved for the client in tach component of 2
total project in such a way s to demonstrate that these
are not as great as is generally imagined. On the other
hand, instances occur in which a foreign consultant,
unaware  of local circumstances, perpetrates  dis-
economies in plant design and operation by introducing
technology and design completely out of keeping with
the cconomic and social environment.
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Another major problem for consultants operating in
Iran, as in most other dcvcloping countrics, 1s the lack of
organized information. Information required by con-
sultants may be broadly categorized as follows:

(4) Information on availability of local material
and equipment, specifications and prices;

(b) Information on local conditions  such as
metcorological and soil conditions, Wage rates,
industrial rules, plant operation practices,
freight ratcs and levies;

() Information on €quipment produced elsewhere,
prices and performance:;

(d) Industnial planning information such as in-
dustry profiles and input-output coefficients.

Consultants in developed  countries  have the
advantage in that such information is readily available as
published material or can be obtained from well
organized libraries and information centres. In most
developing couniries, the consultant must create his own
information centre for his own needs. The initial efforts
of Technolog were, in fact, devoted to the creation ofa
properly organized information centre where industrial
information of all kinds s collected, classified, up-dated
and stored for easy reference.

As far as international prices of equipment,
industrial Planning information and the like (not of a
local character) are concerned, it is felt that world
bodies like UNIDO can Play a very useful role in
organizing information centres on a country to country
basis to supply consultants and other local organizations
with such up-to-date information,

The need for collecting, compiling and analysing
information of a loeal character is Particularly great in a
country such as Iran (where a local consultant has to
evaluate and adapt imported <olutions to fit the local
situation) because of the absence of eomprehensive local
norms and standards. The Iranian Standards Institution

has begun the work of preparing national standards for
Iran, and i1 is expected that in a few yearstime these will
be readily available for consultants. For the present,
however, the consultant must cvolve his own house
standards to guide design work.

The third major problem that faces a local
consultant in Iran operating in non-traditional areas such
s industrial consulting is the shortage of experienced
Personnel. Trained personnel are no doubt available in
Iran. but they are scattered and need to be sought out
and brought together o a harmonious working team,
Furthermore, many are traincd abroad and need to be
oriented to local conditions. The rask IS no mean onc
considening the incvitable movement of personriel to
more lucrative opportunitics in a constantly growing
industrial eonomy. The consultant therefore has the
constant  problcm  of training  assistants and  of
maintaining a basie nucleus of trained personnel,

Conclusion

All these difficulties in the way of a new loeal
consultant can be surmounted, as Teehnolog has in some
measurc done, but at a price. Creating an information
centre, continuous  training of personnel.  borrowing
services from collaborators—al| these arc costly and must
necessarily be reflected in the eost of consultant services
offercd, unless some form of subsidy or soft credit s
available. If, in addition, periods of idleness occur
because of lack of orders, the survival of the
organization itself becomes precarious.

The situation warrants some form of protective
action by the authorities, perhaps through extending the
principle of protection often granted to infanr industries
in developing countries. If local consultant services are
to be recognized as a vital factor in the sustained growth
of local industry, there can be no )ustification for
treating them differently from local industry.
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UNIDO Projects

Chile’s new Metalworking industry Testing Centre

Expertise, Fellowships and Equipment Provided Through UNIDO to Benefit Suppliers,
Manufacturers and Users

L]
Litth: more than two years after ground-breaking, a medium-sized industries; the National Vocational ‘Frain-
group of laboratories housed 1 a specially designed ing Institute (INACAP), which s responsible  for
. building has arisen in Santiago, Chile. It is the Central training; the Chilean Enterprise Management Institute
' Mctalworking, Industrial and Domestic Equipment (ICARE), which s responsible for management and
Testing Laboratory. The complex is the result of a plan productivity training; and the Association of Meral-
developed by the Chilean Government, approved by the working Industrialists (ASIMET), the manufacturers’
United Nations Development Programme (UNDP) and association, which represents potential users of the
carried out by UNIDO, centre's services,

Commercial activities on behalf  of supplicrs, The  Production Development Corporation
manufacturers and consumers are NOw starting in the (CORFO) through the Chilean Steel Institure (1ICHA)
laboratories, known locally as CESME (Cenuo de represents the larger metalworking industries and will act
Servicios Mctallrgicos), The objective is to raise the as the Chilean executive organization,

‘ standards of industria production through the applica- Chile has thus been provided with the services of an
; tion of the philosophies, practices and concepts of industrial laboratory and workshop for testing materials
i quality control. In close collaboration wili be the and finished products; services to control and calibrate
j National Standards Body (INDITECNORY); the Technical measuring instruments; technical services in fields that
i Co-operation Service (SCT), which promotes small and require specialized cquipment and instruments not

%,
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President Satvador Allende of Chile cuts the maugural ribbon,
officially openimg the CESME laboratories for business.

available to small manufacturers; and advisory services
aimed at improving technical standards, As activities
cxpand the centre will devote one of its sections to
quality control of refrigerators, washing machines,
stoves, gas heaters and other products for domestic use,

A physical measurement and dimensional control
laboratory equipped with high-grade mechanical measur-
ing apparatus forms one of the secuions. There are also
chemical and metallography laboratories for testing
materials, shops for physical testing and for casting
sands, a small workshop and a laboratory for testing
elastomers

The major task lying ahead is to supply high-level
professional services in the field of testing and general
quality control, for which there 18 a high demand in the
metalworking industry.

The plan of operation was signed at the beginning of
November 1970, and the building was occupied at the

M

end ol December. More than half of the equipment
ordered has now arrived., and {2 stafl members recruiied
focally are bemng assisted and trained by the UNIDO
Project Manager and two €Xperts one on metrology, the
other on testing of metals, Two other experts appointed
by UNIDO have prepared speaal studies in the Federal
Repubhic of Germany and New Zealand on spectro:
chemical analysis and non-destructive testing,
are about to take up duties related to fin
testing and non-met

Two moie
whed products
alic materals testing.

Products that haye already been tested
kitchen mixers, heaters,
mobile wheels,
cast parts,

include
Dire-fighting cquipment, auto-
plating for cans and several welded and

The Government of Chile
hon escudos ($978.000) Tor the
allocation s $£590,000,
used,

The President of Chile, Salvador Allende,
ted CESME on 25 October 1977,

has contributed 15 myl-
Project and the UNDP
of which nearly half has been

Inaugura-

Well-equipped machine shop is typical of CESME’s up-to-date
appoimtments, which include chemical and analytical labore-
tories; a mechanical test laboratory. piped-in air, steam,
vaccuum; and an employers’ lounge and cafeteria,
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Ferro-cement Fishing Boat for the South Pacific

Fijian Students Build UNIDO-designed Prototype

Chicken wire and mortar were the basic raw materials
used by unskilled students from a technical institute 1n
Fiji to build a ten-metre fishing boat that 18 now sailing
successfully. Both the fishing and the boat-building
industries of Fi)i will benefit from this work, which was
initiated and supervised by an expert sent to the South
Pacific by UNIDO.

UNIDO assigned Arne Sannergren of Sweden, a
specialist in shipbuilding and repairing, to Fiji towards
the end of 1969 in pursuance of a request of the
Government, which wanted an assessment made of
requirements for boats and the facilities for building
them. Since he has been there he has designed, among
others, two types of hoat to stand up to conditions
peculiar to the islands of the area, and both have been
butlt. One is a nine-metre-long, shallow-drait boat with a
plywood hull intended for use at Nawilaca Fishing
Scheme, part of the Fisheries Division of the Ministry of
Commerce, Industry and Co-operation, to which Mr.
Sannergren 1s attached.

The second type was built of reinforced concrete,
or,  more correctly, ferro-cement, 3 method of
construction that has been comparatively recent in other
parts of the world but of which there was no experience
in Fyi. Mr. Sannergren had to design the boat, work out
Plans for the foundat.ons and  (oof covering for
construction, prepare mouldings to ensure the correct
alignment of the boar's framework, develop ways to
bend pipes for the frames and go into all other details so
that work could be started, Since the boat was to be
built upside down, a method had to be devised to turn 14
over for the final stages.

An example of Ingenious use of available material
was the means adopred for bending metal. This involved
obtaining two blocks of wood each about a metre long
and half-a-metre square, standing them on end ar fixed
distances apart, Placing the metal rods or wire between
them and hitting them with 4 two-pound hammer.

Then the building  work began. The Derrick
Technical Institute, 2 training school, provided 14 young
Fijians who in fact finished the task in 858 man-hours. A
comparatively long period of 28 days liad to be sllowed
for curing, a process which consisted of spraying the

J6

inside and outside of the hull with fresh water very soon
after plastering was finished and then covering 1t with
sacking, which had to be kept wet.

For the fimish, an €poxy paint made locally was
used, with two undercoats and two fimshing coats.
During fitting out it was found that a mix of epoxy and
cement made a strong filler, and bunks, cupboard frames
and other fitments were fixed to the bare concrete
before painting.

Ordinary chicken wire was used for the reinforce
ment, using eight layers tightly fastened. Once plastering
was started it had to be completed in a continuous
operation. Plastering consisted of pushing the cement,
made after careful testing, throngh the mesh, with
workers operating from inside as well as outside the hull
to smooth off the surface and apply the finishing
touches. A wooden framework was built so that the
wholc of the hull could be reached without difficulty.

As Mr. Sannergren summarized, what is now called
ferro-cement is in fact a very highly reinforced mortar
using Portland cement and fine sand trowelled on »
framework of pipe, rod and chicken wire. The result is a
strong, thin and flexible slab with a very good
distribution of reinforcement. Its advantages in the
climate of the South Pacific are that it needs very little
maintenance, can be left on the beach in the sun without
damage, never rots and is resistant to borer insects and
fungus. Repairs can easily be undertaken with the simple
resources of many of the islands and with comparatively
unskilled labour.

The cost of materials is low, with the result that
imports that would be needed for other surfaces such as
steel or fibre-glass can be saved. While the labour
component is probably greater than is required to build
other types of hull, there is no shortage of labour in Fiji,
and little construction machinery is required.

Since conditions vary from island to island, the
UNIDO expert thinks it will be difficult to find a design
that is acceptable to all the islanders, and in any case
many of them will want to construct their own. if larger
boats are built, small slipways with a lifting capacity of
sbout 200 tons mey be needed, and UNIDO is studving
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requirements for boats of this size. For the time being,
boats between five and fifteen metres long sppear to be
suitable for most fishing purposes in the South Pacific,
and Mr. Sannergren has produced designs to meet these
different specifications. The smaller crafts are based on
the lines of the traditional New Caledonian fishing cv (. r
and similar to some now being built in New Zeal- 1.
Orhers are similar 10 existing New Zealand, Australian
and North American boats, and the larger ones resemble

Scandinavian and North American combination trawlers,
All of them can be motor- or sail-driven.

The important fact is that the building in Fiji of the
first boat from chicken wire and mortar has proved that
it can be done. The trials have shown that the vessel is
seaworthy and easy to handle., And the decision of the
Fijians to build a series of them means that a2 new
dimension has been added to the boat-building industry
of the islands.




Research Projects

Leaves: a Source of Protein ?

Leaves of fresh, young green plants form an im-
portant and neglected world protein resource, though,
indeed, it is rapped. largely through the grazing of cartle
on spring meadows and the limited human consumpticn
of bamhoo shoets and leafy vegetables. But in the main,
this source 18 nor drawn on for protein, plants being
eaten for their other properties by humans and animals
aitke.

What use there has heen of leaf proteins as such has
been in animal feeds where they go to produce more
protein of a different order. And here 15 where the
future for any expanded exploitation of this reserve in 4
protein-short world prohahly lies. Peuple do not like to
cat things that taste like grass.

Leaves can he surprisingly high 1n protein, young
alfalfa leaves contain as much as 61 per cent. The high
protein content of young grass i1s one reason that cattle
do so well on SPring pasture. But as the leaves age this
concentration diops rapidly to the point where ¢rude
cellulose, digestible only by ruminants, predominates.

Rather simple mechanical technigues can extract
the protein rrom the leaves. In 1ts cruder forms, the
extracted material can fortify conventional animal feeds
and fodder to provide the protein normally found in
spring pasturage. Enough refining can make the protein
concentrate tasteless and nearly white. fit for human
consumption. But so far, there are easier and cheaper
ways to produce non-ammal proteins for people. Beans,
for instance.

UNIDO keeps an interested €ye on research aimed
at unlocking this huge store of protein. And there 1s a
significant amount of research underway . Pioneer work

has been done in England, paralleling other research at
the Budapest Polytechnic Institute 1n Hungary and the
University of Lund in Sweden Indeed. work has
progressed so far in Denmark. Sweden and particularly
Hungary that these threc countries have agreed o
co-operate in the exploitation of a commercially feasible
process for leaf protein concentrare (1PC) recovery A
commercial umt using a different process has been
operating in Israel since 1464

Hungary already has under construction a commer-
c1al plant for 1ts process, called “Vepex This plant and
additiona! ones planned wilt produc. LPC for ammal
fodder.

The process itseif 1s fairty simple Ihgh-speed milling
shatters the leaves and releases the lipid proteins from
the  structural  matenal.  Chemucal  trearment and
centrifugation concentrate the hpid-protein fracuon to a
paste. which 15 then extruded and dried as noodles or
pellets. This high-protein product, intenselv green in
colour and having a grassy odour, can be fed directly to
animals. It s particularly valuahle for poultry and as a
starter feed for ammals that cannot tolerate much fibre
in therr diets.

Despite the world’s ahundance of green leaves, it
may be difficult to previde a sufficient supply of them
to a large LPC industry, since only young leaves are
surtahle for processing. Some experts estimate that to
keep an LPC plant going, leaves would have to he
harvested every day This could be an agricultural
development problem of greater magnitude than the
industrial  development problem the process itself
presents.

Extraction of Inorganic Compounds from Seawater

From Ghana, the Industrial Research Insutute of the
Council for Scientific and Industrial Research reports
that it s currently examining the ways in which
inorganic compourds extracted from seawater may be
best utilized locally.

The climate thae prevails along the south-east cosst
of Ghana is most suitahle for the production of common
salt from seawater by solar evaporation. in addition to
common salt, however, useful inorganic compounds such
a3 gypsum, magnesia, potassium salts gnd bromides,
among athers, may also be obtained.
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At present, research s being undertaken at the
Institute 1o determine the nght conditions to attain
maximum precipitation of gypsum and to purify :«t for
ultimate use in the ceramic and cement industnies.

The bittern, the solution that 18 left over after the
common salt has crystallized, contains a high percentage
of magn~sium and potassium salts. Attempts are slso
being made at the Insutute to precipitate the magnesium
hydroxide with local lime for the requirements of
high-grade refractorses,

Research work is abso underwsy on the production
of potash for use a8 a tertilizer.
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ASRCT Research Leads to Kenaf Pulp Industry

The Technological Research Institute of the Apphied
Scienufic Research Corporation of Fhailand (ASRCT)
has, with technical assistance provided by  UNIDO,
developed several processes for the production of various
grades of pulp from locally glown kenaf  ASRCT
research has shown that not only s kenaf pulp of a
quality comparable to that of imported wood pulp but
thar its industrial production 1s techniaally feasible and
economically viable

As a result, a1 kenaf pulp industry s to be
establish#d 1n Thailand, which will benefit the national
cconomy an two significant respects. In the first place, 1t
will lead 1o a considerable saviog an foreign exchange
that s currently required to import wood pulp, and,
second. kenaf farmers wil) €Njoy 4 more secure
livelihood than they have in the past.

Kenaf 1s a cash crop grown mainly 1n northeast
Thailand from which some 350.000 tons of retted fibre
are pcoduced annually. It s usually grown on poor,
unfertilized soil as a side hine to cultivation of nce and
other food crops. Retting 1s carried ourt by the growers
during the wet season. Mature kenaf stalks produce
coarse  retted frbre and are usually discarded, re-
presenting a loss of about 10 per cent of the total crop.
The local demand for retted fibre. primanly for the
manufacture of gunny sacks, 1s limited and accounts for
approximately 20 per cent of the crop. Most of the retted
fibre s, theretore, exported at prices that fluctuate
widely, reflecting the jute market in India and Pakistan.
There 15 hardly any market for kenaf seed, since most
gowers produce their own.

The ratorahration of the kenaf industry requires
the diversification of the end uses of kenaf, especially
for domestic needs. It was with this objective that the
ASRCT examined the possibility of using kenaf as a raw
material for the manufacture of pulp and paper, for
which there 1s a potentially large market in Thailand.

ASRCT’s research into the industrial processes for
the production of kenaf pulp was conducted in
coliaboration with the Royal Forest Department and the
Ministry of Industry’s Bang Pa-in Paper Mill, Sponsored
by the United Pulp and Paper Company (UPPC), ASRCT
studied the economic feasibility of kenaf pulp. For this
purpose, it also undertook the plant-scale manufacture
of bleached pulp from kenaf stalks and the production
of acceptable writing paper, composed largely of this
puip, in the Bang Pa-in Paper Mill.

With the backing of the Board of Investinent, UPPC
18 proceeding to implement the project, which will result
in the annual production of 33,000 tons of bleached
kenaf pulp, with whole kenaf stalks being used as the
besic raw material. In addition to the construction of a
pulp mill, the project also includes the establishment of
a commercial kenaf seed farm. ASRCT is being retained
by UPPC 10 provide technical services for tl.« plant

design, Processing operations and the cultivation of
kenaf for seeds and fibre. The total cost of the project
amounts to shghtly over $US. 16 mullion. However,
since the country’s current requirements for imported
woud pulp will be fully met by the demestic production
of kenaf pulp, the annual saving in foreign exchange will
amount to approximately $7 million.

In view of the growing domestic market for pulp,
the establishment of a kenaf pulp industry in Thailand
will have far‘rrachmg effects on the culuvation of kenaf,
which could well become a regular plantation crop for
the industry in the furure. This will benefit kenaf
farmers in various ways. While the traditional uses for
kenaf necessitate a labonous retting process, whole
kenaf stalks: and even old seed stalks that would
otherwise be discarded-can be utihzed for the
production of pulp. Thus, for small growers, the
preduction of retted fibie will depend on the price
offered for kenaf stalks by the pulp und paper industry,
compared with that offered for retted fibre. This could
lead 10 a stabilicing effect on the price of kenaf fibre and
also induce specialization n the culvation of kenaf.
The setting up of kenaf seed farms will similarly assist
small growers by relieving them of raising their own
poor-quality seed at the cost of lost production of retted
fibre.

As the domestuc market for pulp grows, kenaf may
be cultivated as a crop for pulp in rotanion with rice,
This would enable henaf growers to markct their stalks,
fresh or dry, to the Paper industry when there s a
shortage ot water or family labour for retting or when
the price of retted fibres is roo low to justify their
retting.

If cultvation of two annual crops of kenaf with
different varieties proves possible in Thailand, the kenaf
growers could have a crop for carly harvest in the wet
season for retted fibre, followed by a second crop for
harvesting in the dry season for pulp and seed. This may
encourage the establishment of large kenaf plantations
for intensive cultivation of kenaf for the paper industry.

The breakthrough in establishing a new industry in
Thailand has been made. Moreover, the UPPC kenaf pulp
mill, which will be the first modern mill of its kind in
the world, will be based on process development
research conducted locally by ASRCT. The importance
of this kenaf pulp project is, however, not of purely
local significance as was evident from the interest shown
n the project at the UNIDO-sponsored investment
promotion meeting held in Manila in September 1970.

In addition to the utilization of kenaf as a raw
material for the pulp industry, kenaf seed has a 3S per
cent ol content. which could be a source of vegetable
oill. This possibility is to be investigated in the second
phase of the ASRCT research programme that is being
carried out with the assistance of | NIDO experts.
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Answers to Industrial Inquiries

The UNIDO tndustrial Inquivy Service receives requests
from developing countries for possible solutions to a
wide varicty of industrial problems. 1o gwe readers an
idea of the topics covered, cack issue of the Industrial
Research and Development News publishes selected
questions recently received by the Service, in addition to
the answers provided.

Readers are invited to write to the Industvial
Inquiry Service for further details on the vaswers to the
questions  published  below, quoting  the reference
number, or to submit inguiries on other industrial
problems.

Peanut butter production (1584—86)

In Senegal, a company wishing to establish a peanut
butter processing plant for the production of butter
conglomerates, through trituration, for the African
market and conglomer: tes of decorative scented butter
for the export market, requested information on the
following:

(@) ‘The procedures used in peanut butter manu-
facturing;

(b) Completed market studies or references to
publications on this subject;

(¢) References to publications dealing with the
various uses of peanuts.

UNIDO forwarded this. request to the Tropical
Products Insutute, London, whose reply included the
following information and advice-

Only  best-quality, hand-setected,  decorticated
groundnuts are used in the manufacture of peanut
butter. In the United States Peanut butter is usually
made from a mixture of Spanish and Virginian varieties,
since butter made solely from Spanish nuts is too oily,
and that made from Virginian nuts too dry.

After decortication, kernels of a suitable variety are
roasted carefully in 5 rotary roaster with continual
agitation until they begin to brown. Care is necessary in
roasting because if it is carried too far the butter wili
have a dark colour and burnt taste. If the nuts are
under-roasted. the butter lacks flavour and colour and
does not keep well. After roasting, the kernels are cooled
and passed to 4 split-nut blancher, where the kernels are
split in halves and germ and the skins or testa are
removed. The presence of germ is reported to cause the
butter to go rancid mere quickly, while the skins show
up as red specks and give a slightly bitter taste. The
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white kernels are then made into a paste in a grinder. At
this stage it is usual ro add salt, sugar and any other
ﬂavourmg, according to taste, and also 1 predetermined
amount  of hardened groundnut  oil or glyceryl
monostearate to stabilize the butter and produce the
desired consistency. It 1s usually not necessary to add
any chemical prescrvatives. The butter s finally packed
in suitable containers, such as glass jars or tins,

The inquirer was provided with the names of
manufacturers and suppliers of machinery and equip-
ment including:  groundnut decorticating machines;
roasting and blanching machines;, grinding mills; and
complete plant for pe:nut burter production,

The Institute supplicd the following hiterature:

“The Chemistry of Peanut Butter Production”,
Food Manufacture (1955), 2-part article, Vol. 39,
pp- 190-197 and pp. 361 —365.

A report prepared by the Feonomics Division of the
Institute on the market for peanut hutter.

The following references were also su pplied:

“Production”, Canner and Packer (1960), Vol. 129,
No. 10, pp. 112-116.

Farnworth, V. N., “Prices, Marketing, Origins and
Uses”, Market Research Report No. 624, US
Department of Agriculture, Washingion, D.C.
United States Government (1964) “Standards”,
Federal Register, Vol. 29, pp- 1517315174,
United States Government (1965) Federal Register,
Vol. 30, No. 130, pp- 8626--8627.

For information on the various uses of peanuts in
the industrial and food sectors, the inquirer was referred
to the Agricultural Research Service of the US
Department of Agriculture.

Utilization of animal carcasses for fertilizer
(2361-64)

An inquiry was received from a regional development
service in Niger with regard to the utilization of animal
carcasses in the production of fertilizer. Details on the
forms of utilization, on the means and costs of
pulverization, and on the chemical composition of
carcasses and homs were requested.

UNIDO received a reply to this inquiry from the
National Renderers Association, Inc., of the United
States and also referred the inquirer to the FAQ
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Agricaltural Development Paper No. 75, “*Processing and
Utilizaiion of Animal By -Products”. The reply from the
National Renderers Association included the following
information:

The processing of animal carcasses involves removal
of mowture and separation of fat from the proten
mineral mixture. Depending upon the volume of raw
materials avsilable and the relative costs of labour and
equipment, this process may he carricd out cither with
very simple or with very sophisticated cquipment,

The removal of moisture, or drying, and scparation
of fat from protein. cullectively called re ndering, may he
effected very simply by the open-kettle method. The
carcasses are cut up into small picees, preferably no
larger than 4 cm? and placed in alarge open ketde. This
kettle may be heated from underneath or, iIf steam
available, a jackered kettle may be used and heated by
steam. Thus the moisture is cvaporated and the far cells
are ruptured, releasing free fat, which is poured or
drained off when dry. The protein residues must then be
pressed to remove as much far as possible and ground in
a hammermill before use as tereilizer,

The open-kettle method is suitable only for small
batches and has the disadvantages  of requiring
considerable labour and causing air pollution through
odours emanating from the evaporating moisture.
Furthermore, difficulties arc encounrered in handling
boaes.

Where larger volumes of raw materials arc to be
processed, the so-called dry melters are used or one of
the new continuous rendering systems. The continuous
systems are Jesigned for high-volume production and
may cost frem $U.S. 750,000 to $3,000,000 depending
upon size, The dry melters are components of a batch
system, and the total cost for a plant including raw
material grinders, cookers, presses and protcin residue
grinders will range from about $80,000 upwards, again
depending upon the volume to be processed.

The chemical composition of a final product from
animal carcasses will be about 8.2 per cent nitrogen,
12 per cent fat, § per cent phosphorus, 10 per cent
calcium, and 6 per cent moisture. The chief fertilizing
constituents, nitrogen and phosphorus, do not, therefore,
represent a very high proportion. llowever, the organic
matter in the materia; does nprove the texture of soils.

Horns contain about 15.8 per cent nitrogen, but the
nitrogen will not be released fast enough in soils to be of
much value unless the horns are treated under high
steam pressure and ground to a very finc texture.
Grinding of horns 1s difficult, even after steam pressure
treatment.

Castor oil processing (1618)

In Ecuador, as a result of a pre-investment and
feasibility study, a new factory for the processing of
castor oil is 0 be erected. A consultant at the

Development Centre (CENDES) in Ecuador requested
UNIDO's  assistance  in procuring information and
reference matenial on both agricuttural aud industnal
processing aspects of castor ol,

UNIDO sent the tollowing reply:

Castor oil w the only commeraally important ol
conuining major amounts of hydroxy acid. in gencral,
two grades of castor oil are recognized in international
trade

The first grade 1s obtained by cold pressing of castor
beans. Continuous-screw presses cannot be used because
the pressing temperatures developed are oo high. The
production process prescribes hydraulic presses and a
low pressing emiperature. This procedure leaves a rather
large amount of il in the press-cake so that the yield 1
low and conscquently the price of cold-pressed castor oil
i high. The oil ohtained by the cold-pressing process 1s
pracucally colourless and is used for medical and
pharmaceutical purposes.

The sccond-grade castor oil, known as oil No. 3, is
produced either by second pressing of the press-cake
obtained from cold pressing or by single pressing using
automatic screw presses. The pressure s higher and
pressing temperatures increase. The second-grade castor
oil is coloured and can be used only for technical
purposcs.

Castor oil is distinguished from other oils by its high
acctyl or hydroxyl value and by its high specific gravity.
Unlike other oils it is miscihle with aleohol but is only
shightly soluble in petrol ether at room temperatures,
Castor oil is much more viscous than other oils and when
completely  hydrogenated has an abnormally  high
melting point (86- 88°C). An accepted standard for
castor oil is:

Specific gravity at 25°C 0.945-0.965
Refractive index at 25°C  1.473-1.477
lodine value 81-91
Saponification value 176187
Unsaponifiable matter Not over I.1%
Accetyl value Not less than 144

Castor  sced press-cake is sometimes solvent-
extracted. Solvent extraction, however, is not very
common, since it requires a minimum daily capacity ol
100 tons of press-cake with a residual oil content of over
10 per cent. As a solvent, alcohol is recommended trom
the chemical point of view. The solubility of castor oil in
high-percentage alcohol has led to a rather simple
extraction process. The press-cake is granulated and
treated with minimum 70 per cent alcohol at low tem-
peratures. The miscella obtained is mixed with water so
that the castor oit separates. Then the two liquids (oil
and alcohol-water solution) are separated by centrifuges.
This process, however, needs a rather expensive
alcohol-treatment plant, as only concentrated alcohol
can be used as a solvent.
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Castor cake is extremely poisonous and contains
rather high amounts of allergen.  Three dangerous
components are found in the meal, namely:

(@) A violently poisonous heat-labile protem called
nein,

(b) A toxic alkaloid called nicinine;

(c) A very powerful and very siable allergen. which
1 known as CB 1A and can reach a level of
1213 per cent.

Only small quanutics of castor seed are needed to
cause death to cattle if fed to them by mistake or if
included in a food product as 4 result of negligence. It is
mest difficult to ensure that machinery that has been
used to process castor seed is sufficiently clean and free
of toxic suhstances for it to be utilized to produce cartle
feed from other oil-seeds, Methods are presently being
developed 10 detoxify castor meal and make It suitable
for feedstuff production. However, such methods are
not yet used commercially.

Castor oil No. 3 has become a very important raw
material for the chemical industry. The oil is unique In
that its component fatty acids consist of about 90 per
cent ricinoleic acid. Processing treatments of castor oil
include: sulphation, hydrogenation, dehydration, ther-
mal dccomposition, alkali fusion and oxidation. These
processes, however, arc undertaken by the chemical
industry and form a special technology that is
completely different from castor bean processing.

The following references were Biven to the inquirer:

Bailey, A. E. (1951) Industrial Oil and Fat Products,
Interscience, New York.

Gardner, H. K. er a! (1960) “Detoxification and
Deallergenization of Ca tor Beans™, Journal of the
American Ol Chemists’ Saciety, Vol. 37, No. 3,
March, pp. 142148

Henderson, B. (1954) “Chemicals from Castor Oil",
Canadian Chemical Processing, Vol. 39, Octobher,
pp- 94-98.

Kirschenbauer, 11. (. (1960) Fats and Osls, an
Outline of thei- Chemistry and Technology, Van
Nostrand-Reinhold Books, New York.

Mattil, K. F. er al. (1964) Bailey’s Industrial Oil and
Fat Products, Interscience - Wiley, New York.

Manufacture of nicotine (2365)

In response o a request from a Greek productivity
centre for information on the manufacture of nicotine
Irom tobaceo leaves, the following reply was received by
UNIDO for transmission 10 the Inquirer,

Commercial nicotine 1s a 40 per cent agueous
solution of nicotine sulphate and 15 usually obtained as a
by-product from tobaceo waste, It can also be obtained
from tohacco leaves as follows

The tohacco leaves are dried, powdered and
extracted  with water in a2 continuous extraction
apparatus. Concentration of the resulting liquor gives
tobaceo extract, and this is treated with lime or another
alkali and steam distilled. The crude nicotine is extracted
from the distillate by solvent extraction with ether or an-
other organic solven . or the distillate 1s neutralized with
sulphuric acid and concentrated 1o yield commercial
nicotine sulphate. The commercial product is semicrude
but s sufficiently pure for use as a horticultural
insecticide,

Difficulties may be encountered in the steam
distillation process because of decomposition of a
certain percentage of the alkaloid duc to prolonged
action of alkali and steam. This difficulty has becn
overcome by mixing the powdered wbacco wiste wit.
witer and a solution of lime to a thin paste and pouring
this down a series of columns similar to those used to
remove the last traces of alcohol from fermenting mash.
The steam moves up the columns and removes ammonia
and nicotine with other volatile alkaloids. The steam is
cooled and condensed in dilute sulphuric acid.

There are inany patents dealing with refinements of
the extraction process. The details given above represent
a general outline of the procedure.

The UNIDO correspondent also supplied a copy of
an article from Industrial and Engincering Chemistry,
describing in detail the process of obtaining nicotine
sulphate from tobacco lcaf by liquid-liquid extraction.
By this method, juice pressed from the plant Nicotiana
rustica is limed, clarified and extracted with kerosene,
and the kerosene extract is reacted with sulphuric acid
solution to produce a 40 per cent nicotine solution as
nicotine sulphate. This Process entails pressing the green
plant immediately after harvesting, but, once limed, the
Juice can be stored indefinitely.
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For Your Information . . .

The following publications may be purchased from
United Nations sales distributors, through local book
dealers, or directly from  United Nations Publications,
LX 2300, New York, N.Y. (001 7, Umted Stares of
America, or United Nations Publications, Palais dos
Nations, (11 1211 Geneva 10, Switzerland. Prices are
gven in US dollars but payment may be made in orher
currencics,

UNIDO  Monographs on  Industrial Developments,
Industrialization of Developing Countries: Problems and

Prospects
Industrial Information

Monograph No. 13, 56 Pages (Sales No.: E.69.11.B.39
Vol. 13, s0.50,

Industrial information defined in the monograph as
“specific items of seientific, technical and cconomic
knowledge that can be communicated and applied in
order to facilitate and aceelerate the process of
cconomic  growth” s 3 prerequisite  for industrial
expansion in the developing countrics. The monograph
outlines how this information may be transferred to
developing countries and adapted w0 meet local
conditions and needs,

Chapter 1 illustrates existing systems that have been
set up for the transfer of industrial infarmation for
utilization by, and application in, industry. The dwersity
and  complexity of the approaches  adopted by
industrialized countries demonstrates the need for each
country to build up a system best suited to its particular
situation and reguirements.  Supranational systems
designed to make better use of the funds of information
in a specific region or in a particulai branch of industry
are also reviewed.

Chapter 2 discusses the responsibilities of Govern-
ments of industrialized and developing countries to
promote the flow of industrial infarmation. The main
functions of an industrial information service are
considered: identification of the type of information
needed; stimulation of the demand; location of courses:
adaptaticn to local conditions: and promotion of the
application of information in industry. The importance
of ensuring that the flow of information is two-way,
both between the end user and the supplier and between
the developing and the developed countries, is stressed.
The information needs of industry are classified as
falling into two main categories: information aimed at
industry generally, covering such subjects as industrial
legislation, management techniques, new industrial
Processes and cquipment, spplicd rescarch results; and

specialized information supplied in response to 3 specific
request. The qualities required from the personnel of
industnial informauon services and their functions are
outlined in this chapter, which concudes with 4 listing
of so1ae of the channels and media for the transfer of
information.

Chaprer 3 summarizes the 1ssues, the discussions and
the recommendations of the International Sy mposium
on Industrial Development, held in Athens, in 1967

The scope of the action taken by the United
Natons system to promote the flow of industrial
mnformation to developing  countries 1s outlined in
chapter 4. The field activities of UNIDO in this domain
irclude assistance to developing countries in setong up
local information systems; while at its headquarters in
Vienna UNIDO provides an intcrna(iunal-clcanng-housc
for industrial information and a referral cenere.

Industrial Planning

Monograph No. 17, 49 Pages (Sales No.: £.69.11.8.39,
Vol. 17, $0.50)

Given  the  propulsive role  of manufacturing
acnvities, the complex and dynamic nature of industrial
investment, the relatively large financial and econamic
requirements of industrialization. and the necessity for
inter-sectoral linkages, the need for planning industrial
development is obviously grear, Although it s difficult
to  claborate planning  machinery that effectively
integrates all the various elemen's of pian formulation
and 1mplementation in a consistent manner, attenapts
must be made to do so. Without cither adequate
formulation and evaluation procedures or serious and
realistic implementation, industrial development cannot
proceed in the co-ordinated manner necessary to achieve
optimum utilization of the economy’s resources for
growth. This monograph offers a brief survey of the
techniques and issues involved in industrial programming
and project formulation, evaluation and implementation,

Chapter I discusses the gen.ral eriteria to be used in
formulation of plans. An industrial plan should
incorparate an explicit strategy of industrialization. fts
targets should be consistent, and the resources necessary
te achicve them should be identified. The plan should be
based un a dynamic interpretation of comparative
advantage.

Chapter 2 discusses the requirements for imple-
menting plans. The Government can decisively influence
implementation through its policies, through the
supports of various types that it may offer, and through
action to eliminate red tape.
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Chapter 3 considers the entenia for evaluating
mdustrial  projects to determine whetha they  are
consistent with 1he Government’s pohiey and the over all
industral programnie and  are ceconomically  feasible,
Chapter 4 discasses the reqairements for the sueeessful
mplementinion of indastrial projecis, Follow-up should
be comsidered  as mportant av formuhation aml
cvaluation,

Chapter 5 analyses the prinapal factors mflucncing
the location of industry and 1he teehmgues of regional
planning. These techmgues should he adapied o the
speatfic requirements of the country or regionand to the
level of planning skills avadable m developing countries.

Chapter 6 cxaniines the data required for industrial
planming at the three main levels of programming the
cconomy-wide, the sectoral, and the projeet level,

Chapter 7 gives an account of the issues presented
to the International Symposium, the discussions held
and the recomme ndations approved relating to industrial
planuing,

Chapter 8 discusses the role of the United Nations in
assisting developing countries to formulate better plans
and 1o implement them.

Regional Co-operation in Industry

Monograph No. 18, 59 pages (Sales No.: E.69.11.8.39,
Vol. 18, $0.50)

Regianal co-operation 1n industry includes all ty pes
af joint or co-ordinated action in the cconomic ficld
among countries of the same region. This action may
develop in various forms, depending on the conditions
prevailing in the particular region. It may be limited to a
specitic project, or it may encompass the farmation of a
free trade area (abolition of trade barriers among
member countries), a customs union (establishinen: of a
cammon tarifl policy towards non-member countries), a
common  market  (frece  movenent  of factors  of
production and of commoditics within the arca), or a
complete economie union among the memaoer countries.
This monograph secks 1o highlight appropriate opportu-
nities for fostering  regional co-operation i industry
among developing countries.

Chapter | discusses the effeer of regional integration
on the gencral structure of industry  within  the
co-operating countrics. Economies of scale resulting
from industrial specialization are emphasized.

Chapter 2 describes  some of the difficultics
encountered i attempting  ta achieve a regional
integration of industry among a group of countries, each
of which is at a different level of industrial development,
A number of principal advanrages and disadvantages to
the participating countries are listed.

Chapter 3 focuses upon policy approaches to
regional industrial co-operation. The need for harmoni-
zation of not only industrial policies, but also fiscal,
financial and tade policies, is emphasized. Various
multinational institutions that aid in financing regional
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mdustrial development are Jeseribed, and then a number
of agreements among Latin Amencan countnes are
presented.

Chaprer 4 reviews the ssues discussed at 1he
Intermanional - Symposium and  the recommendatnions
approved. Among 1he issues rased were those of general
versis sectaral co-operanon, and the denuficanion of
sectors i which regional co-operation might be hoth
effective and polinicaly frasible.

Chapter 5 wets forth the areas  of regional
cooperation moindustry i which the United Nations
currently offers techmical assistance, and also describes
brictly the technical assistance provided by the Umited
Nauons 1o clghl regional organizations,

The Development of Clay Building Materials Industries
in Devcloping Countries

50 pages (113/28; Sales No.- F.69.11,B.1¢, $1.00)

This 1s a report on 1he Interregional Senunar on the
Develapment of Clay Building Matcrials Industries in
Developing Countnies, held in Copenhagen from 12 1o
25 August 1968, under the sponsorship of the United
Nauvons and the Government of Denmark. The
programme for the seminar was devedoped jontly by
UNIDO, the Danish Board for ‘Technical Co-operation
with Developing Countries and the Danish Brick and Tile
Association,

The purpose of the seminar was 10 bring 1ogether
responsible officials of developing countries from both
the policy-making and technical seetors to meet clay
industry experts from Denmark and clsewhere in order
1o discuss all aspects of the production of clay huilding
matcrials,

Participants  presented 25 papers. These were
followed by discussions on the application of the subject
matter 1o the crcumstanees and needs of developing
countries 1n general, and to the specific conditions in the
participants’ countrics.

Modemization and Mechanization of Salt Industries
Based on Seawater in Developing Countries

67 pages (11)/26)

The Expert Group Mecung on the Modernization
and Mcchanization of Salt Industries Based on Seawater
in Developing Countries was held in Rome in September
1968. The purpose of the meeting was to collect and
analyse information that would be of value to
developing  countries wishing  to develop sea-salt
industries,

Presentation of the expert papers was followe! by a
discussion of the papers and a summary aof the discussion
by a nioderator. After consideration of government and
regional papers and a general discussion, the participants
joined in formulating technical recommendations and
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recommendations for specific UNIDO action to be taken
to amplement the conclusions arnived  at during the
meeting,

The present publication includes the report and
conclusions of the Group (Part 1) and sumnaries of
expert, government and regional papers discussed or
considered during the mecting (Part 11). Papers were
presented by experts from France, India. ltaly, Japan.
Kuwait, Portugal, the Unmited States and Venezuela,
Government  papers  were  available  from Algeria,
Argentina, Rrazil, Bulgana, Chile, China, Cuba, Haui,
Malta, Nicaragua, Peru. Sudan, Turkey, the Umon of
Soviet Socialist Republics and Uruguay. The Umted
Nations Economic Commission for Africa presented a
paper on production and consumption of salt in Africa.
In addition, UNIDO presented an introductory paper.

The introduction to  the report  contains a
description of the process of obtaining salt by solar
evaporation,

The report has three inain parts:

e Conclusions and recommendations discussed
and adopted by the participants, defining
specific forms of technical assistance and
offering guidance for policy-makers and mana-
gers;

®  Summaries of the lectures given at the seminar:

®  Annexes giving the programme of the seminar,
lists of parnapants, lecturers and observers;
lists of papers presented to the seminar; and a
brief description of the plants visited.

Fertilizer Industry Series

The Reduction of Sulphur Needs in Fertilizer Manu-
facture

Monograph No. 3, 6l pages (ID/Ser. F/3; Sales No.:
E.69.11.B.26; $0.75)

The Ammonium Chloride and Soda Ash Dual Manu-
facturing Process in Japan

Monograph No. 4, 33 pages (ID/Scr. F/4; Sales No.:
E.69.11.B.20; $0.75)

New Process for the Production of Phosphatic Fertilizers
Using Hydrochloric Acid

Monograph No. 5, 31 pages (ID/Scr. F/5; Sales No..
E.69.11.B.23; $0.75)

The purpose of this series of monographs is to
provide the developing countrics with the most recent
technical and cconomic information on the fertilizer
industry and advice on the steps that must be taken o
establish it. Each monograph deals with one aspect of
the industry. (For a review of Monograph No. 1,
Chemical Fertilizer Projects: Their Creation, Evaluation
and Establishment (ID/Ser. F/1; Sales No.: E.68.11.B.17,
$0.75), see IRDN, Vol. IV, No. 2, page 44. Monograph
No. 2, Guide to Building an Ammonia Fertilizer

Complex  (11)/Ser. 14/2; Sales No.: E.69.11.B.10; $0.75}
isreviewed in ITRDN, Vol IV, No. 3, on page 45,

The  Reduction  of Sulpbur Needs in Fertilizer
Manufacture has four mam .cctions. patterns of world
sulphur supply and demand, patterns of world fernlizer
supply and demand, sulphur-censuming fertilizer pro-
cesses and  sulphurssaving  feruhser processes  The
summary and conclusions include recommended alterna-
e processes and ferulizer products designed to oflser a
sulphur shortage and nising sulphur prices.

The situation regarding future supplies of phosphate
tertihzer has been viewed by many with apprehension
because sulphuric acid s by far the most popular
solubihzer for phosphate rock, and although the sulphur
shortage, with correspondingly high sulphur prices, 1s
fess acute than it has been, it appears to be conti uing,
To ensure the continued availability, at reasonable
prices. of fertilizers that normally require sulphur for
their manufacture various alternative production me-
thods have been proposed, and several new types of
fertihzer using little or no sulphur in their manufacrure
have been developed.

Certain - alternative  processes  for manufacturing
fertilizers are of particular importance to developing
countries  because  they  offer  the possibility  of
manufacturing other products simultancously. and this
may result in savings in forcign exchange. Typical
examples include the production of phosphorus and
corresponding phosphoric acid of high purity; the use of
iron-sulphide minerals to make sulphuric acid, blast-
furnace feed and clectricity; and the use of low-cost
minerals such as anhydrite to make sulphuric aaid and
cement.

Monograph No. 4, The Ammonium Chloride and
Soda Ash Dual Manufacturing Process in Japan, also
contains four parts: present situation and prospects, the
ammonium chloride and soda ash dual manufacturing
process, the manurial effect of ammonium chloride, and
high-analysis compound fertilizer based on ammonium
chloride.

The main disadvantage in manufacturing soda ash in
Japan, which lacks domestic supplies of salt, is that all
industrial salt must be imported. The cost of
manufacturing soda ash is, therefore, much higher than
in other cruntries and causes a heavy drain in foreign
currency. Furthermore, about 30 per cent of the salt used
in the Solvay process for making soda ash and nearly
100 per cent of the chlorine in the salt are lost. With these
facts in mind. four Japanese companies manufacturing
soda ash by the Solvay process began to investigate
possible alternatives. After years of research, they found
that by manufacturing aminor.ium chloride concurrently
with soda ash full utilization of the raw common salt is
achieved. later, the excellent manurial effect of
ammonium chloride became apparent not only in Japan
but also in other countries, and the demand for it
increased. The dual process has now attained a high level
of efficiency.
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At present. Japan s the largest producer of
ammonum chlonde fertuhser, with a capacity of about
800,000 tons per ammum  Because of the present
expanding demand for ammonium chlonde, it 15 planned
by 1970 to re-cquip all remaning conventional soda ash
plants with ammonium chlonde plants so as to gIve an
estimated output of about one million tons per ycar
cach of soda ash and ammonium chloride

The last of the senes, New Process Jor the
Production of Phospbatic Fertdizers Using Hydrochlone
Acid, has two main sections: production of phosphone
acid wusing  hydrochlone aad  (IMI process)  and
phosphate fertilizers and intermediates produced from
phosphoric acid. An annex carries description and
diagram of a hquid-hiquid contactor, and a number of
references are given

The solubilization of phosphate components {rom
phosphate rock by means of hyrdochloric aaid racher
than sulphuric acid has been considered commercially
impracticahle in the past because caleium chloride,
which 16 highly soluble, cannot be separited  from
phosphoric acid by mechanical methods. The Israel
Mining Industries (IMI) process overcomes this difficuley
by introducing nto the system an additional phasc of an
organic solvent that has good cxtraction capaciues for
phosphoric acid (11;P0,), but does not extract calcium
chloride (CaCly). The solvent, C4 or C-aleohol, is only
partly miscihle with water; by extracting the phosphoric
acid from the reaction mixtures it displaces the
equilihrium in the desired direction, Solvent losses by
the application of this technique have little effect on the
cost of production, since more than 93 per cent of the
solvent is in a closed cyele at ambient temperature
without any distillation,

Liquid-liquid  extraction entered the field of
mnorganic chemical technology in the 1940s with the
advent of various extraction processes for producing
uranium, but in the heavy inorganic chemical industry
solvent extraction was not normally put to practical use.
Now, the new technology developed by IMI permits the
production of salts and acids from primary raw materials
by solvent-extraction.

Fertilizer Production in Six Selected Countries with
Good Natural Gas Resources

68 pages (ID/5: Sales No.: F.69.11.B.5; $0.75)

This publication is a report of the Ad Jlo¢ Expert
Group on Fertilizer Production which met at United
Nations headquarters in December 1966 to examine the
possibilities of largescale production of fertilizers using
natural gas in six selected countries, iran, Kuwait, Libys,
Nigeria, Saudi Arabia and Venezuela. The Mmeeting was a
follow-ap of the recommendation made by the
Interregional Seminar on Fertilizer Production held in
Kiev in 1965,
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The purpose of the meetng of the Expert Group

was to:

e Collect and collate the facts relevant to the
availabibty of natural gas, together with costs,
transport possibihties and the hke. n con-
nexion  with  the  production ot nitrogen
fertilizers in the six countries,

® Analvse and determine the cconomic and
market factors that may he retarding the
development of targe mtrogen lertihizer projeets
in these countnies,

¢  Analyse the technieal factors and apply the new
technology for the production of ammonia that
has been developed during the past five years in
industrialized countries,

® Determine  the indigenous consumption  of
natural gas in the six countries and ity transport
and export to other developing countries.;

e Examine the possbilities for financing such
projects.

The report contains nine main sections, seven
annexes and cighteen tables. The topies of the sections
are: availability and price of natural gas. infrastructure,
utibties and labour supply; customs duty and taxes;
investment policies and capital availabilty; the fertilizer
industry in the six countrics; production costs of
ammonia and solid nitrogen fertilizer, marine transport
of liquid anhydrous ammonia; markets and regional
co-operation in production and marketing.

The annexes include lists of participants and
working papers, a questionnaire on factors relating to
fertilizer production based on the conversion of natural
gas to ammonia, and a list of rcfrigerated vessels suitable
for carrying anhydrous ammonia. Among the tables are
the following: natu.al gas production, reserves and
utilization: production costs in a urea plant; capital cost
for a 14,000-ton ammonia terminal; and estimated status
of the nitrogen market in 1975/1976.

For information on the first study in this series, The
Use of Centri-Therm, Expanding-Flow and Forced-
Circulation Plate Evaporators in the Food and
Biochemical Industries (ID/Ser. 1/1, Sales No.:
E.69.11.B.14; $0.75), see IRDN, Vol. 1V, No. 3, pp.
46—47. A review of No. 2. Industrial Processing of
Citrus Fruit (1D/Ser. 1/2, Sales No.: E.69.11.B.9, $0.75)
15in IRDN, Vol. 111, Ne. 2, p. 42,

Industrial Planning and Programming Series, No. 2 and
No. 3
Intemational Comparisons of Interindustry Data

270 pages, (ID/Ser. E/2; Sales No.: E.68.11.B.14;$3.50)

The United Nations Centre for industrial Develop-
ment, the work of which UNIDO took over in 1967, had
incorporated in its work programme a series of inquiries
and studies collectively referred to as the Industrial




Programming  Data Project. The specific terms  of
reference of this project  describe its objective  as
“establishing cxtensive catalogue data of operational use
for industrial planning and programming on the basis of
the existing statistical and technical information in
vanous countries and examining the adaptability of such
catalogue data to the practical nced of developing
countries”.

This publication concerns only onc of the themes
being pursued under the project: the adaptibility of
existing interindustry data of various countries to the
needs of developing economies. Even for this particular
theme this volume is intended as a point of departure
rather than as an end product. The articles collected in it
constituted the main part of the proceedings of the
meeting of an Ad floc Group of Experts convened at the
United Nations Centre for Industrial Development in
November 1965 to review various technical problems
and experiences relevant to the ssue and to formulate a
concrete scheme of work te be carned out in this field
by the Centre. The special studies initiated after this
meeting will be published in a separate volume at a later
date. The results of other lines of work being undertaken
under the project, such as the inter-country inter-
establishment comparisons of the structural and
functional characteristics of various specific manu-
facturing plants, will be published in subsequent issues
of this series scheduled in connexion with the project.

The subtitle of this volume is ““Proceedings of the
Meeting of the First Ad Hoc Group of Experts on
Industrial  Programming Data, held in New York,
November 1965". It begins with the report and
recommendations of the Group and then proceeds to the
articles. These are presented in two parts: characteristics
of national interindustry data and approaches to
international comparisons.

Topics in the first part and their authors are:

® Input-output Tables of Japan: Basic Frame-
work, Primary Data and Intertemporal Comr
parisons (Shuntaro Shishido);

® Statistical Unit, Classification and Aggregation
in Finnish Input-output Study (Osmo Forssell).

®  Factors Affecting Technical Coefficients- Some
findings from the Hungarian Interindustry Data
(Vera Nyitra),

® Input-output Staustics and Analysis in Yugosla-
via (Nikola Petrovi¢),

e Intersectoral Balances of Production and
Distribution for a National Economy: Key
Aspects of the Practice sn the Union of Soviet
Socialist Repubhics (1van M. Denisenko);

® Characteristics of the USSR Input-output
Tables (Viadimir G. Treml).

Topics in the second part and their authors are:

® A Comparative Study of the Input Structure of
the Chemical Industries in Several Industrially
Developed Countries (Hans Wittmeyer),

® Approaches to the Problem of Inter-country
Comparison of Input-output Relations: A
survey and Suggestions for Further Research
(Tsunchiko Watanabe);

® Notc on the Possibilities of Utlizing the
Techniques and Data of International Compari-
sons for Industrial Programming in the
Developing Countries (Henri Aujac);

®  An Industrial-complex Approach to the Com-
pilation and Analysis of Interindustrial Pro-
gramming Data (Vera Cao-Pinna);

® The MHicrarchical Structure of Interindustrial
Transactions (Ernst lielmstidter);

® Modifiable Rectangular Input-output Matrices
(T. . Matuszewski).

For further information see Profiles of Manu-
facturing Establishments, Volumes 1 and 11 (Sales Nos. :
E67.11.B.17 and E.68.11.B.13; $5.00 and $6.50
respectively) reviewed in /RDN, Vol. 111, No. 1, p. 45
and IRDN, Vol IV, No. 1, pp. 46-47 respectively, as
well as Industrial Programming Data, a report of the first
session of the International Working Party on Industrial
Programming Data, Vienna, 1827 November 1968, of
which limited copies are still available from the
Industrial Documentation Unit, UNIDQO, Vienna.
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Calendar of Meetings

Modern Mewllography in Metallurgy

Cambnidge, 1719 July. The Inst-
tute of Metals, 17 Belgrave Square,
London S.W.1, United Kingdom.

Third Inter-American Conference on
Materials Technology

Rio de Janciro, Braal, 14-17 Au
gust. Mr. D. Black, Southwest Re
search Insutute, Intcrnational and
Brazilian Agencies, Box 28510. San
Antonio, Tcxas 78284, United
States.

International Mining Exhibition and
Fifth International Strata Control
Conference

London, 18-25 August. Mr. W. ].
Adcock, National Coal Board, ho-
bart House, Grosvenor Place, Lon-
don S.W.1, United Kingdom.

Thirteenth International Congress of
Theoretical and Applied Mechanics

Mascow, 21-26 August. Prof. G. K.
Mikhailov, Leningrad Avenue 7,
Moscow A-40, U.S.S.R.

Chemical Engineering at the Service
of Mankind International Congress

Paris, 2-9 September. Société de
Chimie Industrielle, 80, route de
Saint-Cloud, Rueil-Malmaison,
France.

Fourth International Congress of

Chemical Engineering, Chemical
Equipment Design and Automation
Mariinske Liazné, 11-15 Septem-

ber. Chisa ‘72, 4th Chisa Congress,
P.O. Box 857, Prague, Czechoslova-
kia.

Fourth Conference on Fluid Ma-
chinery

Budapest, 11-16 September. Scienti-
fic Society of Mechanical Engineers,
P.O. Box 451, Budapest, Hungary.
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Second International Conference on
the Hydraulic Transport of Solids in
Pipes (Hydrotransport 11)

Coventry, 19 22 September. Mr. 11.
Stephens, BURA, Fluid Engineering,
Cranfield, Bedfordshire, United King:
dom.

Conference on the Effective and
Economic Use of the Special Charac-
teristics of Aluminium and its Alloys

Zunch, 25- 29 September. The Insti-
tute of Metals, 17 Belgrave Square,
London S.W.1, United Kingdom.

Symposium on Reinforced Plastics —
Recent Advances in the Marine Field

Southampton, 27 September. Mr. D.
Cohen, Assistant Secretary, Plastics
Institute, 11 Hobart Place, London
S.W.1, United Kingdom.

1972 Mining Convention

San  Francisco, California, 17~
20 September.  American  Mining
Congress, 1102 Ring Building, 1200
18th  Street,  Washington, D.C.
20036, United States.

Seventh International Congress on
Electro-Heat

Warsaw, {8--22 September. British
National Committee for Clectro-
Heat, Trafaigar Buildings, 1 Charing
Cross, London S.W.i, United King-
dom,

Autumn Mecting of the Institute of
Metals

Ziirich, Switzerland, 25-29
September. Institute of Metals, 17
Belgrave Square, London S.W.d,
United Kingdom.

Aluminium Conference 1972

Székesfeheérvir, 2—7 October. Hunga-
rian Mining and Metallurgical Associ-
ation, Azabadsig tér 17, Budapest §,
Hungary.

Seventh Machine Tool Congress

Budapest, 9- 14 Octoher. Scientific
Society of Mechanical Engineers,
P.O. Box 451, Budapest 5, Hlungary.

American Concrete Institute 1972
Kall Convention

lollywood, Florida, 28 Octoher-
3 Nover,her. Mr. W. A Maples,
American Concrete Institute, Box
4754, Detroit, Michigan, 48219,
United States.

Eighth International Reinforced Plas-
tics Conference

Brighton, 10—12 October. Mr. A. D.
Hippislev Coxe, The British Plastics
Federation, 47 Piccadilly, lL.ondon
W.1, United Kingdom.

First Pacific Chemical Engineering
Congress

Kyoto, 11—14 October. The Society
of Chemical Engineers, Japan
Kyoritse-Kaikan, 4-6-19 Kohinata,
Bundkyo-ku, Tokyo, Japan.

Symposium “Walzen von Leicht- und
Schwermetalien”

Frankfurt, 2-3 November. Aus-
schuss “Walzen- und Schwer-
metalle” der Deutschen Gesellschaft
far Mectallkunde, An der Alteburger
Miihle 12, 5 Koln 51, Germany.

Extractive  Metallurgy  Division
Symposium, Metallurgical Society of
the Institute of Mining, Metallurgical
and Petroleum Engincers

Chicago, 1llinois, 4-5 December.
Metallurgical Society of the Ameri-
can Institute of Mining, Metallurgical
and Petroleum Engincers, 345 E 47
Street, New York, NY. 10017,

United States.
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