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Computerized Information

Systems and Development

Assistance

George K. Thompson received his trafing
in librariauship in the U.S. A at Westeru
Reserve University. For several yeors he
served on the staff of the United Nations
Furopean Headguarters Library in Geneva
and snbsequently moved to the International

of the Central Library and Docnmnentation
Brauch of tie 11.0O's Deparnnent of Researcit and Planing in
1967, He i o member of the uernational Committee for Social
Sciece Docimentation and has heen active in efforts 1o co-ordinare
the devclopment of plans for the compurerized storage and
retriceal of hibliographical information in several UN agencies,

Northwestern University, Chicago, U.S. A.
received  his Master’s  degree from  the
Graduate Library School of the University
of Chicago. After experience with a project
on the organization and search of large
files of compnter stored  billiographical
information at the Instimte of Library
Rescards of the University of California ai Berkeley, he accepted
his present assignment in charge of systems development and data
processing in the Central Library and Doewwentation Brauch
of the 11O,

Labour Office i 1961, He becanre Chief

Willian D. Schicher a 1962 gradunare of

By G. K. Thompson and W. D. Schieber

O SINGLE INSTITUTION active in development assistance

can afford to collect, analyse and record all of the in-
formation it should have at its fingertips to do an ctective
job. Only by sharing information resources with other
organizations - national and international,  public  and
private —-can the task be adequately accomplished.

Possibly because it is dithicult to detine the cconomic
valie of information, few cost cffectiveness studies have
ever been made of operating information systems. This
probably cxplains why very few people are fully aware
of the staggering cconomic implications of e wfounation
problem. It may certainly come as a shock to learn that an
ostimated  US$500,000 per day is wasted in American
librarics alone because of the lack of centralized cataloguing
of all new books published in the United States. As Ameri-
can books represent only a traction of the total store of
information, it is obvious that the lack of an organized
mformation systcm is costing the world community
billions of dollars annually.

Information required for proper programming and
carrying out of development assistance work takes many
torms and is extremely varied in nature. It may encompass
information about country nceds, available resources,
institutions, consultants, projects, experts, equipment,
products, industries and available technology. 1t may be
tound in published documents, statistical tables, equipment
catalogues, candidates files, visible index files or recorded in
someone’s memory.




Develepment assistance work v characenzed on the one
hand v o pauciy of tunds avadable to turther the amns o
cconomie and socul development and on the other i
awidely expressed desire 1o chunnel more tinds meo- the
development process. The lack ot a proper system tor
r\‘u\rtllllg mtormation on country needs, prugr.unming
obfectves and current or past projects hampers the enure
process and creates, mettect, s vicions arcle. Additional
finds tor development purposes could profably be obtamed
it suthaent mformation were available wo enable donaon
countries and mstitutens o adentty needs moa more
SAACIATIC Wy

A mmmber ot task torces and mtermatonal commissions
have reeently delved mto various aspects ot developneen

asistance (Jackson, Pearson, Tmlbergen), and w number of

proposals tor mational action have been tormulated. notably
i the United Stares by Asher and Peterson and m Canad.
through  recently approved  legslation establshing an

mtermational development rescarch centre. At least two of

these. the “Capaaity Study™ of Sir Robert Jackson and the
Canadian proposal, contam sections dealing with the need
for setting op an mternational mtormaton system: on
development assistance.

To be able to speak of sharimg ot mtormation resources
among agencies active i developmant, it s first necessary
to decide on intormation prioritics and agree upon ways
of collectung the required data. To be interchangeabile,
these data must be processed i sich o way that they can be
eanily transmitted from one ageney to anothier, and they
nust be capable of manipulation ina variety of ways to
serve a number of diferent purposes at the planning level,
at the implementation level and at the research or transter-
of-knowledge level.

Several tools are required to do this, To make mtormation
readily accessible to many ditferent types ot wsers, i should
be recorded in natural bingnage: or something quite close
to natural language - m order 10 Iinnt manual coding and
decoding operations to an absolute: minimum. Indexing

terms, called deseriptors, taken from a vocabulary ot

commonly used terms m the ticld of development assistance,
are employed tor dus purpose. (For a discussion of the
technique, see Jean Viets article: “Documentation and
Development™ in IRDN, Vol IV, No. 2, pages 32— 35))

Assuming that clectronic computers will be necessary
w process this vast amomt ot recorded information,
a series of computer programmes will be needed to enable
users to man‘pulate these data according to their individual
requirements. These institntions shonld agree upon a well-
detined division of libonr so that they will not be analysing
and recording the same data- an expensive task.

During the past few years there has been o marked
mcrease in the use made of compnters to store, manipulate
and retrieve non-numeric data. Almost without exception,
the computer programmes developed to handle these data
have been tailored o cach speaitic task. When a new e had
to be created and used, a totally new set of programmes was
written. With the realization thar this practice was proving
extremely costly, & number of computer manufacturers
developed gencralized systems for information retricval.
In concept these systems represent a significant step forward,

but m practice they rend o he cliborate and rogqune e
machine on which to be vuns b addinon, thes impese ngnd
restrictions onanpat and ourput tormar aand enthe tvpe ol
content that can be carmed m the hles,

The primaipal requarcment of 4 peneval ssstem s it o
Alow maxmm texabiluy tor the mstnnnon vy o
Tt should Be casy 10 nse exisimy compier progranmnes 1o
accommodate new oy pes of datand 1o prepare new npes
of output inforeseen at the outset, and nshould e casy o
one mstitution to exchange data waith another,

Specitically, such csysteny shonbd allow the user o mpa,
edit, correct, store and npdare dataand 1o renaeve and
display data without having to wnte a new set ob vontiic
CVery tme o ditterent tile s used. Trles ot |‘(‘l\ulm('| datw o
lists of cquipment and spare parts, tor example. conld fe
precesed with most o the sane programmes that nnwhi
Also Jundie bibhegraphical or projece daa,

Furthermore, a general system should prevaide the e
with a conceptuai basis that wonld allow him 1o proces
data en any type of computer, in batch-processmy o
on-line mode, wing any type of mass stovage such s
magitetic tape or disk. The system minst also be capable ot
expasion and change. Programmes developed shonld he
modular, so that s new echnigoes become avalable they
may Fe mcorporated into the system, The data hles them-
sehves must be easy to npdate, and in must be possibltoadd
new data clements to an entre tile with 2 muommum ot
ctort,

The key to such a generaized system s the adoption ot
1 general, togical record structure that is mdependent ot
the content of the data stored m the record. A paricnlahy
noteworthy structure for handling bhographical records
was developed tor the United States Eibrary of Congress,
Called MARC-IT (Machie-Readable  Catalogomg: e
accommedates bibliographcal data, 18 extremely compact,
and permits relatively casy retrieval of indivadual data
clements trom the record by means of control mtormation
stored m the record.

As soon as an mstitution standardizes s dara tormat,
it is in a position to share work done chewheres The
advantages, theretore, of adopting an imternatienal stndard
data transtinission format are extremely attracuve, Smee rhe
data format s standard, the logic of computer programmes
will be nearly identical, even though these programmes nmay
be wrtten m different progrmmuomg Linguagres or ton
different computers. Given a standard dat nansimission
tormat, design of the component parts of a general mtora-
tion systenn can be done m- diferent places by ditferent
co-operating institntions. When necessary. conversion
programmes can be wntten to enable existmgr compener
systems to mtertiace with the International Standard Darg
Transmission Format by converting the standard rans-
mission tormat to and from the format m nse within m-
dividval institutions.

Iuis within this perspective of generalized objectives tha
the Integrated  Scientific nformation: Service (ISIS) las
been designed and is being implemented by the hiternational
Labour Ottice in Geneva. 'To date, the system has been
used to record, display and retrieve information about
documents. At present (mid-1970), nearly 40,000 biblio-

3




graphical records exist on magnetic disk and arc being
wsed to gencrate a varicty of printed indexes and for
document retrieval. A master cumulative index to all
documents analysed in the tive-ycar period from 1965 to
1969 has been prepared and will be published in late 1970.
Interrogation of the tile is done in conversational modc
on-line wia visual display terminals. Scarch results arc
printed out instantly on a teletypewriter or on th - com-
puter’s high-speed printer.

Bibliographical records consist of a physical description
of the document (date and language of publication, title,
author, report mumber and so on), together with a subject
abstract written in natu.ral language. The abstract contains
in the running text one or more tagged descriptors chosen
from the Aligned List of Descriptors. The documents selected
for recording in the system include new books received in
the library, a selection of important journal articles, internal
documents, technical reports or any other type of document
deemed important enough to record.

A current-awarencss bulletin, International Labonr Doci-
mentation, containing some 150 bibliographical records is
distributed weekly to 1,300 recipients, ILO research staft or
other librarics and rescarch institutes. A scparate Bristol
edition is cut up to make catalogue cards, which are filed
in two locations in Geneva, forwarded to the Union
Catalogue housed in the National Library in Berne, and
also supplied on request to ILO rescarchers wishing to keep
their own manual files. A sample bibliographical record is
shown below in tigure 1.

Each week new additions to the file are passed through
a computer programme which assists in the detection of
crrors. After all errors have been removed, the new records
are placed in standard transmission format and added to the
raster file, This master file is used in the production of
different kinds of indexes. One of these is an alphabetical
subject index that is published in cach weekly issue of
International Labour Documentation.

Although many scarches for information can be satisfied
by consulting cither the printed indexes or the manual
files of catalogue cards, more complex scarches require the
use of the computer. Scarch questions are formulated on

a visual display terminal linked to the ILO computer. The -

Figure 1
34711 Engl 1968 3%
Duerr MG
Greene J

National Industrial Conference Board, New York

Foreign nationals in intemational management - & survey.

[New York, 1968.) 50 p. diagrs. (Its . Managing
international business, no, 2.)

Monograph on the semployment policy; and practice of
sinternational enterprisess in respect of slocals
smanagersial talent with particular reference to the srole
ot ng firms abroad . covers the ,labour shortage/,
srecruitment, and sin-plant trainings of ,management/
personnel, ,management development;, the role of /s American
staff, ete,
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simplest strategics permit scarches by combinations ot
descriptors, language and date of publication in Boolean
expressions of ands, ors, or nots. As cach new clement is
typed on the terminal keyboard, the computer responds by
displaying on the TV screen the number of records con-
taining that clement, together with the total number of
“hits” (matches) with previous clements requested. At any
point in the formulation, the user may ask to see a few
bibliographical records displayed on the screen. In this way
the search strategy can be moditied it it is telt necessary to
bring out more or fewer answers. The computer may also
be asked to conduct a “free text” scarch for any string of
characters, such as a word, group of words, journal title ctc.,
appearing anywhere in the bibliographical record.

In raany cases the scarch may be dealt with entirely on
the terminal (see tigure 2). If, however, the user requires
the print-out of a bibliography, he can instruct the computer
to record the question, and printing is done on the high-
speed printer in batch mode at designated hours during the
day.

The ISIS system has evolved gradually from a relatively
simple punched card system to a system that utilizes inter-
active retrieval vie remote terminals. Since experience has
been gained in the pitfalls of mechanization and in the

Figure 2
Sample dialogue with the computer

(Question: Unclassified publications of ILO or UNIDO on
handicrafts or small-scale industrics in any Asian country)

SEARCH NO, T-010, ENTER QUESTION.

= HANDICRAFT

P= 00274 T = 00273
+ SMALL SCALE |NDUSTRY

P= 00342 = 00501
+ ANY ASIA

P=02579 T = 00152
( 1L0 PUB

P=01828 T = 01828
* UNIDO PUB

P = 00084 T = 01912
)

P= 01912 T = 00024
0 RESTRICTED

P = 00228 T = 00022

$

SAVE RESULT ?

NO, THANK YOU!
END SEARCH T-010.




production of varions types of bibliographical services, the
time has now come to consider how this type of system
can be generalized. Two modes of generalization are tore-
seen: onc of these is to broaden the coverage of existing
bibliographical records to include those of other agencies
and institutions that desire to participate, in other words to
create a data network. The other way is to extend the scope
of the system to accommodate other types of data. The
ISIS system is now being extended in both ways.

An experimental network for exchange of bibliographi-
cal data is now in design by several co-operating internatio-
nal agencics, inclnding FAO, 1LO, OECD and UNIDO.
Each collaborating agency has agreed to use a4 common
vocabulary and to make its data base available to the others,
In this way a significant tirst step has been taken to expand
the system to achieve common purposes.

Expansion of the systent to accommodate other types of
data is also under way. ILO is now using certain modules
of the ISIS system to accommodate data on rescarch projects
it is carrying ont. This work will form the basis of a truly
generalized system. Althongh much work still remains
to be done in the expansion of the IS8 system, it could
probably provide a framework for a compnterized system
for information on development assistance. The evolution
of continuing co-operative arrangements between inter-
national agencies could permit access to a much broader
data base, and this would help cach institntion to achicve its
programme objectives.

EDITOR’S NOTE:

Based wainly on the approach and cxperience outlined iu the
article above, UNIDO has now set up its own Indnstriol
Information Systews (INDIS) and is preparing its vast and
growing collection of highly specialized docmments for computer
recording. storage and ready retrieval. The UNIDO programnne,
designed o form au integral part of the oper=all United Natious
information system, was lomnched in Maorch ond is expected,
after o iuitial experimental period, 10 be in full operation this
Jall.

A team consisting of three indexers, a reviser, and g systems
analyst has been assigued 1o this task. Following the 1LO partern,
the indexers produce o bricf description of cacl document, in form
of a worksheet, listing the bibliographical dato normally required
in libraries, but also giving the essential statement of contents,
This statement, or annotation (see samples below) contains the
UNIDO descriptors chosen as most eloscly representing the
subjects under discussion. Ir endeavours to give an exact indication
of a paper’s wain theme and subsidiary topics, thus enabling the
wser to judee its aptucss Jor his particular needs. With the
co-operation of the Tuternational Atownic Energy Agency, which
is located in Vienna, the INDIS programume is to be ruu on
TAEA’s computer, possibly with an attached UNIDO terminal

allowing for conversational vetricral. The termnal gl
altimately include o display screen Jor the fast projection of
lengthicr answers,

The types of docnmnents now being processed originated within
UNIDO. They include English langnage versions of prinmed
publications such as major studics and reports, periodical publica-
tions and serivs, seleacd articles from TRON and the ndusiriali-
zatiem and  Producavuy Bualletm: doanuents of - eapar
sworking groups, workshops, and soninars, and those aibuiied
to the Industrial Development Board; internal stadics, techical
assistance reports, including UNIDOY Jeasibility studics; and
ansiwers o reguests for information recired by UNIDO'S
Iudustrial Tuguiry Scrvice. The processed material 1 10 b
wicrofiched. At a later stage, and as capacity becomes available,
it iy be possible also to process important mepublished feasihility
studies deriving from outside the United Nations fomily, INDIS
does ot attempt 10 cover the world=wide published Tirerature i
science, technology and cconomics; this task has heen lejt 1o
existing abstracting services.

It is cnvisaged that the INDIS tcam as presently comstitited
will process approximately e thonsand - docomentary nnits
per year. For the service 1o be of immediote use, the wost up-
to-date papers are being given priority, which means, in cfle,
that the current ontput containing the latest data will be made
available first. This done, material from preceding years will he
processed i reverse chronological order matil the whole dacklog
of CID (Center Jor Industrial Development, the forermmer of
UNIDO) and UNIDO dociments has heen indexed (the targer
date for this is 1973).

Through the provision of carcfully maimained alphabetical
indexes (organized by subject, anthor, title and conntry) and
of the computerized search and retrieval services, INDIS aiun
to increase and facilitate the flow of industrial information vitally
relevant to the developing comrics.

Sample annotations

(Poncik J. Draft Final Report. Feasibility Study ofa Tannery
Industry in Uganda. Vienna, 1970.)
[Restricted/ JUNIDO pub/. Draft /tmal report/ contaming
[feasibility study [ on establishing two ftamery /s m [Uganda/
(1) discusses [production capacity/ and availability ot
ihide and skinfs tor /processmg/, abo [working caprtal/,
Jeapital goods/ finvesument/, and feost/ ot {chenneals)
(2) presents fimarket/ and feconomic analysis/ (3) makes
frecommendation/s oa production ot Heaher?, as fuupon
substitution/ and for fexport/, and on fprrchase/ of fuachin-
ery/ and fequipinent/. [Stinsties,.

(Victorisz T. The Plaming ot Production and Experts
the Metalworking Industries, Vienia, 1969.)

JUNIDO pub/ on [planimg/ of fproduction/ and [export/s
in the /metalworking industry [ of fdeveloping country/s
evaluates findwstrial programnmg/ data, gained trom o
Jresearch stndy/, with respecr 10 fmethodology/. /invest-
mentfs, [choice of productfs, [standardization/, feost/mg,
[market/s, fexport promotion/, and critena tor optimal
[forcign trade/ agreements./lactory  layout/, [statistics/,
[diagram/s, [bibliography/cal notes, photos.

/Cont] Vienna 1969 Dec 12 to 19,
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Capital Is Not Enough

N MANY DEVELOPING COUNTRIES, the activities of commercial banks in the establishment and
expansion of industrial ventures have been complemented by those of a special kind of
bank, which may be called a corporation or an agency, which has been created to extend
medivm-term and long-term loans at low interest rates and to provide technical assistance

and advisory services.

The Industrial Rescarcli and Development News is carrying a series of articles entitled “Capital
Is Not Enough™ showmg how these institutions operate in various countries and regions.
(Sce IRDN, Vol. IV, Nu. 4, pages 33 - 36, the Development Finance Corporation of Ceylon
(DFCC); Vol. 1V, No. 3, pages 16 18, the Industrial and Mining Development Bank of
Iran (IMDBI), and pages 19 23, the Banco do Nordeste do Brasil, S. A. (BNB); Vol. IV,
No. 2, pages 17 - 20, the Corporacion de Fomento Industrial (CFI), Dominican Republic
and pages 21 23, the Medium Industry Bank (MIB), Republic of Korea.

Economic Development in Asia:

Asian Development Bank

By Douglas C. Gunesekers

The Author:  Douglas  Guuesckera,
horu i 1917, received his cducation v
Colombo and in London, where he graduated
in sociology. He began his career in his
native Ceylon with the Bank of Ceylon,
He subsequently held government posts and
was associated with the establishwent of the
Central Bauk of Ceylon, of which he
hecame Chief Acconntant in 1955, Mr. Guuesckera joined the
World Bank 1n 1957 as Alternate Inceutive Director, becoming
Deputy Governor in 1962, an office he occupied for four years.
His wide international banking cxperience led to his heing
ippointed United Nations Project Manager for the establishment
of the Asian Development Bank, of which he is uow the Secretary.
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The Asian Development Bank (ADB) is a multilateral
development finance institution established for the purpose
of lending funds, promoting investment and providing
technical assistance to *‘developing member countries”, and
“*generally for fostering cconomic growth and cooperation
in the Asian region”".

Created as the result of Asian initiative and co-operation,
with the close support of countrics in other parts of the
world, the establishment of the Asian Development Bank
1s an outstanding cxample not only of regional initiative
but also of international co-operation.

The ADB has an authorized capital of US$1,100 million, of
which $1,004 million has been subscribed by 21 nations
from the Asian region and 14 nations from Europe and
North America.




The presence of the developed countnies as regional
members or non-regional members of the ADB can, there-
fore, be regarded as recognition that cconomic developmenm
is the common concern of all countrics.

While the value of bilateral aid is recognized by recipiem
comntries, most developing coumtries may prefer assistamce

throngh multilateral organizations like the ADB, in which
they participate and in which they have a voice in formul-
ating policies. Althongh the ADB does not herald the
obsolescence or the disappearance of bilateral aid, it does
scrve, in the words of ADB President Takeshi Watanabe,
“as bellwether of an increasingly enlightened attiende on the
part of the developed nations -one which facilitates the

subordination of national sclf-interest to the pursuit of

Members and subscriptions

Regional Mewtbers Subscription
'S $ willions
Afghanistan ........ ... .. ... ... ... ... ..... 4.78
Australia ................ e e 85.00
Cambodia............ e 3.50
Ceylon .......................... e ¥.52
China, Republicof .. ... ... ... 16.00
Fiji .......... e 1.00
Hongkong ........ e e 8.00
India .................. e 93.00
Indonesia ........... e 25.00
Japan ... 200.00
Korea, Republicof ......................... 3o
Laos ... ... ...l e 0.42
Malaysia .......................... e 20.00
Nepal.................... e 2.16
New Zealand ... e 22.56
Pakistan ............................ e 2.0
Philippines ............................ ceee. 3500
Singapore . ......... .. o i 5.00
Thailand ....................... e oo 2000
Viet-Nam, Republicof ...................... 12.00
Western Samoa .......... e e 0.06
624.00

Non-Regional Mewnbers
Austria............ 5.00
Belgium ............ e, e 5.00
Canada ..... e e e 25.00
Denmark.......... e e 5.00
Finland ..................... e, 5.00
France ...................... e 25.00
(xcrmany, Federal chubhc o . * X1 |
Ialy ... e o 2000
Netherlands ............ e PR | XY
Norway .............. i 5.0
Sweden ............ e 5.00
Switzerland. ...................... 5.00
United Kingdom ........................... 30.00
United States ................. e 200.00
380.00

TotaL 1,004.00

regional objectives™. The ADB, Tie savs turther, has proven
an attractive vehicle tor the simaller developed counrnes,
whose own resources would have made relan ey hale
impact, but within the tramework ot pool of vesonnces,
constitute a noteworthy conrmbunon.

The ADB, with a major part of s caprtal subscrihed by
Asians 1s anexpression of selt-help by the Avans. s
considered by Asian comtnes as therr owne hank and
close 1o developing member comtnies not onhy e
graphically but also psychologically. Tt is also i mernamno-
nal bank drawing resources frome all pares of the world.

The ADB opened its doors tor business at iy temporary
headguarters in Makati, a suburb of Manila, m the proviee
of Rizal, Phalippines, on 19 December 1960,

Its fiest years were concentrated  in comstractinge
appropriate orgaization and  statting 1t with Cpable
personnel. I establishing its organizational tramework .,
the ADB has been able to draw on the experience of i
other mternational fimancial institutions as the Worll Bank
and the Inter-American Development Bank.

To tultil the purpose of contributing to the accelermon
ot the process of economic developmem i the region, 1he
tounders of the ADB envisaged that i should have at s
disposal two mam categories of resources: its ordmary
capital resources, derived  chietly  from s anthorized
capital stock and from borrowing on the international
markets; and special funds, which can be created by setting
aside up to 10 per cent of the wimpaired capital of 1he
ADB and from scparate contributions made for this
purpose from donor conmtrics.

The ADB s required by its charter to be gnded by
sound banking principles. President Watimabe sand at the
opening ceremony of the ADB: “There s only one hasie
policy to which I tirmly adhere, namely, to insure that
cach loan conforms to the principles of sound banking.
We will endorse only those projects avhich are concerved
within the framework of valid cconomic precepts.”

This s a legtimate requirement and reflects the Fact tha
the ADB is, after all, a banking instinution. As nuny of the
Governors at the Inagural Mecting of the ADB i Tokyo
pointed out, 1t is the duty of the ADB to be aorcumspect
selecting sound projeas. The resources of the Bank are
obviously small i relation o the needs of the region md it
must therefore rely on borrowmg it 11 is o be able to
channel additional resources from onside 1he region m
amomnts sufticient to fultil the ngh hopes of 1ty members.
But to borrow successfully, the ADB ninst establish a sound
reputation as a credit-worthy mstitntion and thas must be
demonstrated in part by a sound loan porttoho.

On the other hand, it the ADB s forced to restrict itsell
to making loans only for projects or programmes winch
can promise an immediate financial retum, or only 10
comtries which can support “conventional”  terms, 1t
runs the risk of failing to fulfil its wider role. It was, there
tore, not surprising that, at the Inangural Session in Tokyo,
many Governors voiced the need for the ADB 10 he given
the mcans of making loans on casier terms than those
required for ordinary operations.

Several developing countries are currently canght
balance-of-payment sitnations where 2 significant  per-
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mare of the bank's special funds. As of 30 June 1970, the
total available special funds resources amounted to
$74,814,000,

Excluding the “sct-aside” of $14,575,000 from the
ADB's ordinary capital ftor the Multi-purpose  Special
Fund, as authorized by the Board of Governors at its
Second Annual Meeting in Sydney in 1969, resources
available in this Fund amomnted to $49,400,000. These
came from Canada, Japan and the United Kingdom.

Available resources in the Agricultnral Special Fund,
which were contributed by Demark, Japan and the
Netherlands, totalled $23,106,000.

For the Technical Assistance Special Fund, the amount
of $2,308,000 came from Canada, Denmark, Finland, the
Federal Republic of Germany, Japan, New Zealand, the
United Kingdom and the Urited States.

In its desire to establish its credit-worthiness, preparatary
to the raising of substantial funds on the capital markets of



the world for the purpose of supplementmg 1ty ordimary
capital resonrees, the ADB took an nmportant step by
Hoatmg ns tist: bond assue - the Federal Repubhe of
Germany e September 1969, The issue, which consisted
of DM6O nulhon 7 13-yvear bonds, was placed through
an international syndicate headed by Dentsehe Bank AG.
In April 1970, the ADB successtully sold another 7 per comt
wsue i Awstria tor ASEI0 mllion 10 an Austrian banking
syndicate headed by Creditanstalt-Bankverem and Ostar-
reichische Linderbank AGL

“In both instanees™, Mr Watanabe said, “we were
pleased by the co-operation we received from the banks in
those two countries, and we were even more pleased that
the Asian Development Bank was able to place these issues
on such tavourable terms. That we were able to do so was
due to the Tact that m our three and a half years of existence,
we have Birmly established ourselves as a sound timancial
mstitution.”

The ADB has obtamed guabtication legistation i 12
states of the Uniied States that would give its bonds as
tavourable a position with respect to regulated investors
as that enjoyed by bonds of the World Bank and  the

Inter-Amcenican Development Bank. This programme ot

bond qualitication, which is to be pursued in addivional
states in subscquent cars, seis the basis for entry of the
ADB into the Amencan market when it seeks 1o issuce its
bonds.

In a hede over three and a halt years of existence, the
ADB has rapidly expanded its activities in fultidlment of its
role in promoting cconomic development o Asia,

Modern tea-witharing machines which raduce wither-
ing time hava modernized the tea factories in Ceylon.
The ADB loan to Ceylon is designed to step up in-
vestments in factory modarnization and development
in order to improve and increase the capacity for
processing green leaf

The most sigmticant developmenr ot the vear 1969w
the mtroduction by the ADB m June ot fendmgr on con-
cesstomal terms, The bulk of the new special timds resourees
was made available o the ADB on simticantly hberahzed
conditions; areas of procurement have heenextended and the
ADB s now ma better position to lend troan the contnbu-
tions tor deserving projects on more hberal tens,

As ot 27 July 1970, 1the ADB had approved 24 conventio-
wal loans amounting 1o STIREIR 000 d 9 ot Lo
in the aggregae sum ot $3L6480000 The communes tha
have received conventional as well as concessional Toans
from the ADB are Cambodia, Cevlon, the Repubhie o
China, Indonesia, the Republic of Kovea, Laos, Malavai,
Nepal, Pakistan, the Philippmes, Smgapore, Phalind and
Western Samo.

The projeces to be toanced, or bemng tinanced, by these
loans cover a wide range ot development acnvaities tha
include: roadways, clevated rahway design, water supphy
and rrigation schemes: o mulo-purpose  development
scheme; the processing ot agricultural prodnces and ahe
development of fishery Heets clectrie power, tertilizer and
other industrial plants; loans have also been channelled
through natonal development banks tor the establishmen
of small and medium scale industries.

The ADB has joined other international and lateral
lenders in tmancing projects. 1t has also tinanced progects
whicl cmcigad fromn carlior stadics undertaken by the
United Nadons Development Programme,

In the ticld of techmceal assistmee to member countries,
the ADB, as of 27 July 1970, had approved techmical
assistance grants to 13 developmg member conntries, which
include  Atghamistan and  the Republic ot Viet-Nam,
covering more than 30 projects, mvolvae a total o
$4,704,950.,

Technical assistance plays an important and at tmies
mdispensable role m the ADB'S acuvines, It has proved
particularly nseful o member countries which are less
expenienced mr preparing and nunaging an expanding
range of developmental acuvities. Many of the projects
tmanced by the ADB, hoth tfrom ordinary capital and
Special Fund resources, owe thar ongin to the technical
assistance actvites undertaken by the ADB i carhier years,

In some caes, assoctated wechmical assistance has been
tound to be necessary e the maplementanion ot loan
projects. Traimng of persomiel and the serengihening ot
management have been other timportant features of the
ADRB’s technical asistance.

The ADB abso provides advisory services m certam
ficlds of cconomic activity. It i, tor example, helping o
provide the basic maternal Tor the planning of werall
cconomic development i several conntries; it s supporting
regional rescarch mstitutions; and 1t s abo carrymg o
surveys mhiedds oF cconomic activity relevant to ats own
banking operations but not necessarily related g direar
way to mdividual projects.

Another held where the ADB s playing a vital role s m
the promotion of regional co-operation.

One of the firt. major regional activities wndertaken by
the ADB was an agnicultural survey m Asia which was
completed in 1968, The results of the survey are now bemg
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tramshated mto action and given practucal efiect through the
ADBS lending and techmeal assistance acuvities. As
tollow-up to the survey and the publication o ats report,
4 Regiomal Semmar on Agnicalture was held in Sya ey
at the nie of the Second Amual Mectng of the ADB
Board of Governors, tn lis speech at the opening of the
regional seimmar, President Watanabe sad: 7 The deasion
to conduct the Asian agricultural survey was the very tirst
operational step taken by the bank and dlearly illustrates
the importance the Bank's Directors place on the aceelerated
development of agniculture i the region. However, 1t i
mmportant to stare that we believe agnculture and industry
are not dintict alternatives on the development agenda
but are mtually complementary and  interdependent.
A healthy and prosperons agncultural sec-or cam provide

a sotmd hase for aceeleraton of the whole process of

cconomic development.”™

The ADB arranged a Regional Conterence of Develop-
ment Banks of Asia from 14 to 18 July 1969 i Manila,
While three such conterences had been held before (in
Bombay, Teheran and Tokyo), it was the first time the
ADB assumed the responsibility for convenmg such a
regional conterence, This conterence, where policy-level
experts from mancing mstieations in developmg member
countries and fran were the mam participants, was also
attended by representatives from institutions outside the
region which have mterest i the promotion and successtul
tunctioning of development banks i the region. The
attenaion of the conterence was tocused on the practices
and problenss faced by them inproject simulation, appraisal,
tmancing and mnplementation. Parucipanes were able to
exchange their experiences and thus tortity the working of
national development banks as imporeant catalysts of
cconomic growth.

ADBS-financed sluminium plant expansion of the Taiwan Aluminium
Corporation in Kaohsiung. The axpansion programme calis for an increass
in its slumina plant capacity from 42,000 to 78,000 metric tons per annum
in 1970 snd its smelting plant capacity from 20,000 metric tons of primary

stuminium to 38.000 metric tons per annum in 197
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The ADB s currently undertakmg a regronal transport
survey of Southcast Asian countries. The over-all objective
of the survey, which was requested by certaim Sontheast
Asian countries, 15 to provide a hasis tor coordinated
development of transportation in the Southeast Asin
region and o mquire mto how  tramsport can promote
regional cconomic development and co-operation. The
survey 1s expected to be completed by Maech 1971, The
ADB is anxious that the survey turn out o be a proving
ground tor projects for national and regional transportation
development tor Southeast Asia. The countries to be
covered are Indonesia, Laos, Malaysia, the Philippies,
Singapore, Thailand and the Republic of Viet-Nam.

Upon the recuest made at the Fourth Ministerial Con-
terence for Economic Development of Southeast Asta in
April 1969, in Bangkok, the ADB is now conducting a
study of the key 1ssues of economic developient that will
be faced by the participating Southeast Asian countries m
the 1970s. The Mnisterial Conterence was attended by
Indonesia, Japan, Laos, Malaysia, the Philippines, Singapore.
Thailand and the Republic of Viet-Nam, with Cambodia
sending an observer. The study is to “analyse the nature of
the major problems that will contront the nations ot the
region in the 1970°s and explore the possibilities of mdi-
vidual and co-operative action by the Governments to
cttect their solution”. In proposmg such a study to the
conference, the Governmient of Thailand stated that the
study was necessary i view of the rapidly changing
cconomy of the region. It noted that agriculture of the
region was being revolutionized and that there were
significant possibilitics for the development of the water
resources of the region, such as those of the Mckong, and
the development of the mineral resources and the indus-
trial complexes based upon these resources. Among other
factors which will influence the future cconomic develop-
ment of the countnies of Southcast Asia reference was
drawn to the financial implications of the prospective end
of the conflict in Viet-Nam and the withdrawal of British
troops from two countrics of the region.

The ADB is now acting as the administrator of the Law
Association for Asia and the Westem Pacific (LAWASIA),
which is engaged in the carrying out of the first stage of its
rescarch programmic involving a study of sccurity arrange-
ments available to national development banks and other
financial institutions in developing member countrics of the
ADB for the purpose of supplying medium and long term
credit for development purposes and the financing ot
warking capital.

The ADB has agreed to provide financial assistance for
the proposed Asian Vegetable Rescarch and Development
Center in the Republic of China. The Center itself is
sponsored by the Republic of China, Japan, the Republic
of Korca, the Philippines, Thailand, the Republic of Viet-
Nam and the United Statcs.

The ADB-financed 29.9 kilometer. four-lane Seoul-
Inchon expressway in the Republic of Korea is now
meeting the rapidly increasing needs of road transporta-
tion between the nation’s capital and largest city,
Seoul, and its only access to the sea, Inchon

Assumuig satistactory  terns of reterence and a pro-
gramme of implementation, the ADB has agreed o provide
tinancial support tor the proposed ECATE Asun Industrial
Survey. The survey will assess the potential for mdus-
trialization of the whole arca and make concrete proposabs
for industrial programs and projects based on the co-
ordination of imvestment, production and trade pohies
between all or some countries of the area to be covered by
the survey.

The ADB's record of performance thus tar clearly
reflects its mounting impact on the region. There w a
growing appreciation of the fact that the ADB has o
substantial and distinctive role to fultil in the cconon
development of Asia.

It is in this context, that the ADB has been progressively
building up a sound and resilient framework and a per-
sonality of its own in responding to the needs ot its develop=
ing member countries.




The Author: Graham Hulley was born
in Leeds, Yorkshire, England, in January
1935, He holds a diploma in journalism
and is a member of the Institute of Jonrnal-
ists, the British Association of Industrial
Editors and the Institute of Public Relations.
(His special concentration was on political
and cconomic jonrnalism.) He joined the
East African Standard Newspapers in 1959 working on the then
** Tunganyika Standard” in Dar-¢s=Salaam. Mr. Hulley left the
Uirited Republic of Tanzania in 1964 and was appointed by the
British Govermnent as deputy director of the British Information
Services Office in Mauritius, later taking charge of the Ofpee.
In Scptewmber 1968, he joined the Industrial  Development
Corporation of Zambia Limited (INDECO) as  Industrial
Editor. (Photo by Mike Sibthorp.)

INDECO of Zambia

By Graham Hulley

ITi THE CREATION of the Zambia Industrial and Mining

Corporation Limited (ZIMCO), a new structurc has
been established for the state participation sector of the
Zambian cconomy, which thus now includes mining in
addition to the industrial and commercial cnterprises
hitherto falling within the scope of the Industrial Develop-
ment Corporation of Zambia Limited (INDECO). The
Board of ZIMCO, representing a wide segment of Zambian
opinion, consists of six members of the cabinet, trade
union leaders, the President of the House of Chiefs and a
member ot the university cconomics department. The
ministries represented are: Rural Development ; Develop-
ment and Finance; National Guidance ; Trade Labour and
Social Services; and Power, Transport and Works.

The Industrial Development Corporation, embracing
over 80 companices, has been renamed INDECO Limited
and becomes a wholly owned subsidiary of ZIMCO but
will continue to operate according to the pattern established
in 1969. A sister company MINDECO Limited is also
a wholly owned subsidiary of ZIMCO concerned with the
nining sector.,

The announcement o the ZIMCO structure, together
with the promulgation in January of the Mines and
Mincrals Act (1969) and the statutory instruments issucd
under it, has sct the stage for the nexe phase in the develop-

ment of the mining industry in Zambia, with a heavy
cmphasis on both increased production and the opening of
new deposits.

Exploration of the country’s mincral resources has only
just begun; thousands of squarc miles covering belts of
indicated mincralization have yet to be prospected with
modern geophysical und geo-chemical techniques. Indicated
copper mincralization, for cxample, stretches in 4 broad
arc from the Zambesi district through the North Western
Province and the Copperbelt and then southeast as far as
the castern Lusaka district. Iron is found extensively in the
western Central Provinee with a significant deposit also in
the Copperbelt at Kasumbalesa. The coal deposit at Maamba
in the Southern Provinc: is now believed to contain reserves
of 80 million tons, while other deposits exist in the Luano
and Luangwa vallcys. Manganese occurs in the Luapula
Province, although transport problems make exploitation
uneconomic at present. Precious and semi-precious stones

~cmerald and amethyst - arc now being mined at Luanshya
and in the lower Zambesi valley, respectively, and tin is
being recovered in the Choma districe.

In a way, the mining groups opcrating in the Copperbelt
have becn “spoiled’ because of its large deposits of high-
grade orc—13 per cent of the world’s known reserves —
and have tended to neglect deposits below 2 per cent copper




content. Now, with the increasing world demand for copper
—cstimated at 18 million metric tons a year by the end of
the century compared with 4.5 million in 1969  greater
attention will be paid to the lower grade orebodics in
Zambia, such as that at Lumwana in the North Western
Province, which has a copper content of 0.9 per cent in a
deposit of some 200 million tons. In the United States
a recent project aims to win copper from an extensive
deposit in Arizona grading at a mere 0.17 per cent. Thus,
even if deposits as rich and extensive as those of the Copper -
belt were not found clsewhere in Zambia, there is good
causc for predicting a considerable growth in the mining
of the “‘red metal”. Indced, there are signs of the develop-
ment of a new mining complex in the North Western
Province. Kalengwa is alrcady in production, Kansanshi
ts due for reopening, a licence has been taken out for work
at Chifumpa in Kasempa district and at Mufumbwe, south
of Kalengwa, while prospecting continues clsewhere in the
province.

The fact remains, however, that Zambia has to look
ahead to the time when the country will no longer be able
to rcly on mining to sustain its cconomy. Mining must be
seen not as an cnd in itsclf, but as the source of capital for
investment in the creation of a permanent and sclf-gene-
rating industrial and agricultural cconomy. This diversifi-
cation of industry s the task of INDECO, which has
giown from a development bank type of organization with
assets of Kwacha 1 million (US$1.00  Kwacha 714} in

1964 Zambia's year of immdependence  to be the conrol-
ling body of a large mdustrial group with assets of more
than Kwacha 120 million. The organization has just com-
pleted a shake-up ot its adnmmistrative and operational
system involving the regrouping ot ity subsidiaries 10 it
into the new cconomic order being wronght by 1he
successtul state participation policy.

To understand the logic of INDECO' changes, it 1s
tirst necessary to examme brietly how large-seale state
participation in commmerce and mdustry evolved in Zambia
and how it fits mto the ccononty. The process involves the
marrying of the professionalism of private enterprise to the
wider aims of national ambition as reflected by govermment
policy and planning. It really got under way m 1968, wlen,
after President Kmmda's Mulungushi retorms, INDECO
acquiced control of a number of nmjor enterprises and
culmin: ted last year with the moves to bring the mining
industry under state control.

The sitwation that brought about Zambia's revolutionary
cconomic changes is a result of the mHuences on the country
both before and after independence and the need to find
an cconomic system relevant to the needs ot Zambia, The
National Policy of State Participation is expected to harness
all the forces and resources in Zambia towards the goal of
real cconomic freedom. It will promote remvestment ot
excess profits and speed up development. It is also important
that some of the development torces represented by large-
scale industry are, wherever possible, used to improve the

Long-hole drilling at the Mufulira Mine
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quahity of lifc in the rural areas and thus prevent the drift
of labour to the towns. At the same time the opportunitics
for ontside nvestment will Hourish from the general
stimulation  of cconomic activiey  resulting from  the
changes.

To ensure success, however, quick and ethicient channels
of communication are essential from the top govermment
level down to the “grass roots” level of individual enter-
prises. INDECO's new organizational set-up is designed
to achieve just thas and s a good example of how the State
can participate ut industry and connnerce without any of
the sacritices of ctheiency and succestul operation that too
often oceur. The INDECO Group has been divided into
smiall subgroups operating in the ficlds of building supplics,
naanutacturing, transport, consumer tradmg, rural enter-
prises and property,

Eacli of these subgroups is headed by a chiet executive
who s anvwerable directly 10 the main INDECO board.
These chiet exeentives operate from holding companies.
INDECO'S shares inits various subsidiaries are held by the
appropriate holding company, cach ot which is 100 per
cent owned by INDECQO.

Almost all the chief executives have served for some time
m INDECO's central orgamization and are thus well
cquipped and well aware of the Corporation’s policies as
well as the way in which their particular subgroup tits
into the over-all pattern. From these chief executives the
“vertical” chain of command descends through general
managers, branch wanagers. department heads and so on.
At the same ume “horizontal™ co-operation s being
developed between INDECQ subsidiaries. The intention
is that inter-company assistance will gencrate wnereased
enthusiasm and ctticiency and, through the cxchange of
ideas, act as a spur to continued progress.

Links with the Government are at INDECO board level.
The composition of the board, including as it does senior
civil servants, ensures that the economic policies of the
Governmment are reflected in the activities of companics in
which the State lias an interest.

One of the most vahnble aspects of INDECO's establish-
meit of subgroups is that it will facilitate the cventual
placing of shares for sale to the public through Zambia’s
new Stock Exchange. It is expected that a portion of the
shares in the  various holding companies  controlling
INDECO's subgroups will be made available for sale
through the Stock Exchange, with a view to encouraging
individual Zambian participation. INDECO's main role,
and indeed its major contribution to the cconomy, is in
helping to diversify Zambia's manufacturing base.

It is worth noting that the index of manufacturing pro-
duction soarcd to 243 for the first half of last year from 124
in 1964 trom a base of 100 in 1961, Since the over-all
industrial production, which includes nining, imcreased at
a much lower rate, it is clear that the new factories being
developed by INDECO are having a profound efect on
widening the country’s industrial base. What these figures
mean i simple terms s that nanufacturing production
has doubled, and the contribution to the national income
of mannfacturing has risen from 6 per cent in 1964 to about
12 per cent in 1969,
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INDECO'’s operations Include logging. Here an In-
digenous Brachystegia tree is being felled, the wood
of which provides pit prope for Zambia s copper mines

.

Several important projects that will broaden the country's
ccononue base reached “agreenient”™ stage during the first
weeks of 1970, In January, formal documents were signed
by INDECO and Fiat for the establishment of a motor car
avsembly plant at Livingstone. The plane will cmploy some
300 Zambians who will produce an initial 5,000 cars a year
beginning in 1972, The plant’s ukimate capacity is 12,000
vehicles, and the Fiat 500, 850, 124 and 125, with their
station. wagon cquivalents, will be built from “completely
knocked down” kits imported from Ialy. The agreement
stipulates that local components will be used wherever
possible - - a stipulation that will be to the advantage of other
industrics in Zambia, particularly, to start with, the mana-
facturers of batteries and tires. Construction of the Fiat
plant will begin in the middle of che year.

Two other important agreciments have been signed with
Italian interests. INDECO and Ente Nazionale Idrocarburi
(ENI) are to build and operate the INDENI oil refinery at
Ndola to process crude oil imported through the Tazama
pipeline from Dar-cs-Salaam. INDENI will produce all
Zambia's nceds for regular and premium petrol, illuminating
parathin, aviation turbine fucl, diesel oil, heavy fuel oil,
liquctied petroleum gas, and bitumen. The refinery will
cost about Kwacha 24 million in all, and its products will be
on sale late in 1972,

INDECO has also gone into parmership with the ENI
subsidiary Azienda Generali Ttaliana dei Petroli (AGIP), by
taking a 50 per cent stake in AGIP (Zambia) Ltd., which will
now cexpand its activities as a petrol marketing company
as well as erect a chain of motels. The first of these will be at
Ndola, tollowed by two others in the Copperbelt helping
to relieve the shortage of accommodation in that part of the
country.,




In recent years INDECO has lasmched an impressive
number of new projects. These include an il pipeline,
hotels of international standard, a textile mill, a new indus-
trial town, a copper tube and wire plant, and a sewer pipe
and brick factory. On the drawing board, apart from the
car assembly plant and oil refinery mentioned carlier, are
plans for an iron and steel complex and a glass bottle factory.

INDECO is also playing its part in the government cam-
paign for increasing rural development. In a number of
rural centres, through its Rural Enterprises Group, it is
establishing or has cstablished maize mills, bakerics, garages,
dry cleaning cstablishments and fully serviced premises tor
various small-scale industrial activitics. One excellent
example of a very uscful agro-indusiry is the canning
factory just being completed at Mwinihnga in the North
Western Province. Mwinilunga is an excellent pincapple-
growing arca, but hitherto farmers have had difticulty in
disposing of their crop because of transport problems. The
cannery should solve this problem and also encourage the
production of other crops suitable for canning. The first
cans are cxpected to come oft the production line soon.

Two of INDECO’s new projects which came into
production carlicr this year will also provide a boost for
agricultural development. The industrial fabrics factory
at Kabwe will provide an outler for locally grown kenat’
fibre. The mitrogen fertilizer plant at the new industrial
estate at Katue will, apart from saving forcign exchange,

ensurc there are no gaps msupply, as can ocenr when goods
arc imported. The plant will be operated by Nurogen
Chemicals of Zambia Led., in which INDECO has a 90 per
cent sharcholding.

More than 70 per cent of the populanon lives m raral
areas; despite minmg and indwstrial activity, Zambian hte
s still very much geared to agriculture. President Kaunda
has repeatedly stressed that eftorts must be made to avoid
splitting Zanbia into two groups  the privileged wrban
residents and the less privileged rural dwellers. There is
already a sizable drift of population trom rural to urban
arcas, and the only way of curbing this is to make rural
life as rewarding and as tall of opportunity as town life.

Nitrogen Chemieals will mieet Zambia's need tor am-
momia nitraite, both as a tertlizer and as raw material for the
manufacture of mming explosives by Kafironda Ltd..
which has its factory near Mutulira on the Copperbelr.

Nitrogen Chemicals, with an investiient of Kwacha
18 million, and a textile mill costing Kwacha 8 wullion are
at present the two largest projects on the industrial estate
being developed by INDECO at Kafue, 27 miles from
Lusaka, but very soon they will be overshadowed by
INDECO's and  Zambia’s  biggest  industrial  under-
taking, excluding the copper mines, The Minster of Finance
has ammoumced in the National Assembly that it has been
decided to go ahead with the establishiment at Katue of an
integrated iron and steel mill costing more than Kwacha

Presidant Kaunda and his party isaving the main access tunnel at the

Kafua hydr
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30 nmlhon. The plant will have a capacity of about 120,000
tons nd will use ore from the deposit at Sanje, about
30 mules from Katue,

For industriahists, the word Katue has two connotations:
it can mean cicher the estate and the large projects located
there, or the hydro-clectric project ten miles downstream
where the Katue river enters the gorge and begins its rapid
descent to the Zambezi. The rock-all dam is now rising
from the river bed, and in 1971, power mitially, 300 mega-
watts  will surge from the turbines to jomn the national
grid and help teed mines and industries with the energy
they require. However, the electricity trom Kafue will not
be enough to satsty Zambia's growing needs, and a 900
megawatt generating station is to be built on the north
bank ot the Kariba Dam,

A team of World Bank experts arrived in Lusaka carly
m March to tie up fimmcial arrangements tor this extension
to Zambia's hydroclectric capacity. Work on the Kwacha

healthy inflow of foreign exchange to the Zambian treasury
occasioned by the continuing high price of the metal on the
international market. Althougl it is impossible to predict
prices in coming years, the indications are that a figure of
about Kwacha 900 per ton has been accepted as a fore-
sccable median price. Although this is considerably less
than the 1969 average, it is a tigure that will allow the
Zambian cconomy to continue to expand.

To make the whole spectrum of state participation clear,
it is necessary to look briefly at other forms of activity in
which the Government is involved. In addition to having
ultimate responsibility for INDECO, the Ministry of State
Participation is also the overlord of Zambia Airways
Corporation. Under the umbrella of the Ministry of Rural
Development are the new Rural Development Corporation,
the National Agricultural Marketing Board, the Dairy
Produce Board, the Cold Storage Board of Zambia and the
Tobacco Board of Zambia,

Aeriai view of an INDECO project, the fertilizer factory st the new
industrial town of Kefue (Photo by Mike Sibthorp)

35 million project tinanced by the World Bank s
expected to begin this year. Wien it has been completed,
Zambia will have an independent source of power. Other
developments in the production of clectricity include the
commissioning ot the Lusiwashi hydro scheme in the
Serenje district. Power will be led from the waterfall
generators to Screnje, with a later extension in the Mkushi
district, agriculturally richand with several mining prospects,
and across the Luangwa valley to centres in the Eastern
Province. Meanwhile, the installavion of diesel power
stations at Zambezi, Kabompo, Kasempa and Mwinilunga
contincs.

In view of the importance of copper to the cconomy,
the production figures for 1969, released in February and
showing an all time record at 747,000 metric tons, were an
encouraging indication that the difficulties arising out of
tucl shortages have been overcome, not to mention the
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In the ficld of power supplies Zambia has at present four
organizations; the Central Electricity Corporation Ltd.,
Central African Power Corporation, Victoria Falls Electri-
city Board and Northern Electricity Snpply Corporation
(private) Ltd. Moves are under way, however, to rationalize
this situation by merging these bodies into one Zambia
Electricity Corporation. Other important  government-
backed bodies are the Zambia Railways and the Zambia
Housing Board.

Since 1964 Zambia's manufacturing and commercial
scctor has made rapid progress, largely owing to the added
impctus given by INDECO. If the same rate of progress
is maintained during the 1970s, clearly the nation will
achicve that full cconomic independence it seeks and at the
same time demonstrate that State participation is an
cconomic system suited to the needs of a developing country
and onc which pays dividends in every sense of the word.
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Danish Technical

By M. Meedom

Information Service

Industrial background

ost peopte think of Denmark only as a farming

country producing high-quality agricultural products.
During the last 25 years, however, Denmark has become
an industrial country. Morc than 38 per cent of the popula-
tion is engaged in industry and the building trades and
only 13 per cent in agriculture. Of Denmark's exports,
60 per cent derive from manutacturing industries; machine-
ry and instruments represent Denmark’s largest single
category of cxport.

Raw materials, however, must be imported. The
country’s only chance of competing internationally is to
utilize cffectively scientific and technological knowledge
in the manufacturing industrics. Erik 1b Schmidt, Sccretary
of the Economic Scerctariat under the Danish Ministry of
Economic Affairs, stressing the importance of utilizing
information, has declared: “If we in this country stopped
all research, our standard of living could still be raised by
at least 50 per cent provided we are able o utilize already
cxisting knowledge in the best possible way.”

Bascd on the thought underlying this statement, the
Danish Techmical Information Service (Dansk  Teknisk
Oplysningstjeneste - DTO) was cstablished in 1955 as a
private independent institnte affiliated, at tirst, to the
Academy for Technical Sciences and, since 1961, 1o the
newly established Danish Council for Scientitic and Indus-
trial Rescarch. As an independent institution, DTO is able
to operate freely, choosing the projects and enterprises it
considers most likely to lead to success.

To carry ont its task, DTO undertakes the following
main activities: (a) contact and liaison service; (h) question-
and-answer service; (¢) active information service and
(d) conference and course activities.

Contact and liaison service

The technical staff of DTO visit, on their own initiative,
the top managers of industrial enterprises or rescarch
institutes throughout the country.

The competitive position of the individual firm s
determined by its find of knowledge and its ability to
convert knowledge into salable goods, and only firms that
stcadily develop and follow a definite programme of
expansion have a chance of survival,

By asking questions about the firm's commeraal,
financial and technical policy in the near futire, the DTO
information officer helps to reveal the need for a well-
defimed long-range policy. He also stresses the advantages
of an intermal information system that reccives and dis-

tributes all kinds of ntormation. During the discussion or
the inspection of the factory that usually tollows, the in-
tormation ofticer calls attention to the specialized anxiliary
scrvices at the disposal of the company, and sometimes he is
requested to arrange tor these services to give assistance in
implementing rescarch or development projects, literature
searches cte.

These visits make the DTO staft member faniliar with
the ficlds of interest and needs of the company and with its
potentialitics for development. The liaison service thus
provides the basis tor all the other services that DTO
renders to industry.

Question-and-answer service

Joel Lundberg of the Swedish Texiile Rescarch Institute
has seferred o ivostigaions showing that even very large
tirms produce only 2 per cent of the knowledge necessary
tor the manutacture of their new products within the firms.
These 2 per cent are importnt it the tmal producet is to be
competitive, but it 1s obviowsly vital tor the mdividual
tirm, as well as for the comry, o use cHectively the
remaining 9% per cent of knowledge ongimating trom
sources outside the tirmn, The purpose of the DTO question-
and-answer service is to encourage wihizavon ot intormation
trom all sources.

As a result of the liaison service and other DTO activities
requests for assistance are received and dealt with by DTO
staft: members on a contidential basis.

In the ticld, DTO wsually acts as a switchboard trans-
terring the requests to the sources of infornation competent
to answer the questions raised. The information ofticer
examines the inquiry, establishes personal comact between
the inquirer and the specialist and follows up the watter
to ensure that the request is fultilled, Te often deals widh the
question himselt, cither because the answer can be tound
immediately in the tiles of DTO or because the relevant
information must be sought outside Denmark.,

It should be emphasized that i vy cases hiteraare i
no substitnte for personal contact between the man with
the problem and the man with the knowledge to solve it

Active information service
An active, selective mtormation service is provided,
based on the ficlds of interest of the individual companices

as specified during the visits of the DTO liaison ofticers.
It is not the aim of this service to act as a4 current-awareness
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service covering all new literature; this is a task that should
be left to specialized information centres meeting the needs
of a specific branch or a special ficld, such as corrosion or
packaging.

The purpose of the DTO active information service is:
(a) to send, uninvited, articles as a gift or publications on a
loan basis that by their content and presentation can serve
to stimulate further use of inforwation within the company
(b) 1o suppleraem the information work being carried out
in the companies by scanning abstract journals and similar
literature of importance to industry but so broad in coverage
that the companies would not normally receive them.

Typical examples of such lierature are toreign surveys ot

reports from govenunent-sponsored research and develop-
ment, lists ot translations pooled w the European Trans-
lation Centre, and indexes of published conference pro-
ceedings.

The abstracts are sent winvited and, therefore, free ot
charge, but i 20 to 25 per cent of all cases the recipients
request DTO's assistance in procuring the original marerial
mentioned in the abstracts. A tee s charged tor this service,

To assist in procuring specitic documents and m searching
tor information about specitic subjects, a Scandinavian
Documentation Center (SCANDOC) was set up in 1960
in Washington, D.C. to serve science and industry in
Scandinavia. DTO acts as the national bridgehead for the
use of SCANDOC.

Conference and course activities

The bottleneck usually occurs at the wp level; theretore,
DTO participates  actively i top-nanagement  courses

run in co-operation with the two Danish societies of

engincers or organizes such courses itselt. Scunnars lasting
two and a halt days have been arranged for top wanagers
on the importance of information for the development
and growth of indnstrial enterprises and on the advantages
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ot establishing an intormation policy and an intormation
system in individual tirms.

In enterprises where the top management has acccpted
the idea of using technical knowledge to strengthen the
competitive ability of the company and wishes to convince
its staf, DTO arranges one-day orientation courses on
“Technical information and the enterprise”.

Consulting service

As soon as top managers reahize their need for an in-
dividual imformation policy and a tailor-made information
and conumumication system, DTO is consulted on how to
cestablish and run such a service.

Whenever DTO arranges conferences on rescarch and
development services for different sectors of industry,
4 dewand s created tor specialized information and con-
sulting services in those sectors. The Danish Council tor
Scientitic and Industrial Rescarch considers that i most
sectors of mdusery there is 4 greater demand for auxiliary
itormanon services than for new research establishments.
Such services should have a working programme similar
to that of DTO but talored 1o the special needs of com-
panics in cach sector of mdustry.

DTO ofters such services tree acconumodation and also
trains the stal’ members tor their work on condition that
the services are established tor a trial period ot three years
and paid tor as well as nanaged by the seetors of industry
concerned.

Barriers to innovation

It is signibicamt that the last few years have seen the
cnwergence, within industry, of a completely new specialist
expertise in the shape of the information scientist whose
tunction is not to discover new things but, cqually valuable,
to find out what has been discovered clsewhere that could

Thare is a gep between whet is technicaily possible and
what is thought to be possibia - » gap equivalent to
iosass coming from insufficient use of knowiedge aveliabie
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Knowledge is a commodity
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Just as a commodity Is of no use to produoar or consumar until it has been soid and has met the con-
sumer's demand, so knowledge obtained through research ls of no value until it has been convarted into

meaaurable resuits in produotion.

be relevant to his own company or organization, and to
cnsure that rescarch being done in his company is not
duplicating work done clsewhere.

The development and growth of the company - private
or public--will depend upon the fruitful utilization of
existing technical knowledge.

It has been shown that nearly all the knowledge necessary
for the manufacture of cven very advanced products is
available and waiting for the demand to appear. A fun-
damental activity of the mdustrial company is, theretore,
to investigate the market for new products and determine
how much of the market the company should satisty.

In view of changes in demand and in conditions within
difficrent sectors of markets, combined with the enonwous
development  of technical knowledge, the industrial
company has continnously to alter its current and long-term
plans. Decisions at all levels of management and supervision
must be based on the best and most up-to-date technical,
commercial, cconomic and organizational information
available.

Technical innovation 1s belated owing to barriers 1hat
can be cxpressed in the two phrases: “Don’t know” and
“Don’t want to know”. There is a gap between what is
possible and what is thought to be possible. J. K. L. Thomp-
son of the British Ministry of Technology has suggested
“that introducing technological change to industry is like
mating two elephants. The mating process is dithcult since
one is dealing with two awkward beasts. Morcover, atter
conception there is a gestation period of twenty months
or more before the results of the match appear and are
capable of assessment”.

Putting information to use within
the company

The ways in which DTO attacks the problem of putting
knowledge to use emphasize that to-day knowledge 1
a commodity that should be sold, distributed and con-
sumed like all other articles. Knowledge is produced in the
rescarch and development laboratories and stored tor tuture
use in librarics in the form of literature. Abstract journals
and bibliographies are the sales catalogues announcing
what is in stock. Just as a commodity is of no use 1o pro-
ducer or consumer until it has been sold and has met the
consumer's  demand, so  knowledge obtained  through
research is of no value to an enterprise or to the commumity
until it has been converted into measurable resulis e pro-
duction, and the responsibility tor the “sale” of knowledge
lies with the inforation otheers.

In cach company the manager of the intormation service
is responsible for acquiring knowledge and for its mreral
storage, distribution and consumption. He must, however,
make sure that the knowledge acquired s atilized. To this
end, regular meetigs should be held ar Teast onee a month,
when representatives of the varions departimients examine
new information having a bearmng on the company's
policy. An atiwosphere should be ercated that will encourage
the staft to do thar reading with the eyes of the company,
asking: How cm we use this: Who within the company
can utilize this:

There s a gap between what s technically possible and
what is thought to he possible 4 gap equivalent to losses
coming from insufficient use of knowledge available.

19




)02456

The Dutch Central Institute
for Industrial Development

By Paul Catz

ne Centraal Instinwit voor Industriconnvikkeling (CIVI)

is the Dutch Central Institnee for Industrial Develop-
ment. It was tounded by the Minister of Economic Afairs
in 1937 during the great depression. The Minister was of
the opinion that, as the Netherlands could no longer find
work for the unemployed in agriculture, shipping, tishing
and service activities, the futnre of the country woulddepend
on industrialization. Realizing that at that time indnstry
and government ofticials spoke a different language, the
Minister established CIVI as a liaison oftice and manned
it with technicians and cconomists. To avoid a too formal
approach, this oftice was not made part of the Govermnent,
but was st up as a separate institute with a board composed
of industrialists and government officials, but timancially
supported by the Minisry.

The shadow of the coming war, the srin restrictions of
the war itselt and its aftermath torced CIVI to concern
iwselt with such mateers as: raw materials diser:ation and
allocation: setelement allowances; and substitnte materials,
When the war was timally over and industry started to stand
o ats own teet, the need for goverment intervention and
support declined. But, at the same time, industry itselt felt
the need for experienced consultants to determine the most
profitable ways ot developing enterprises.

The dircctor ot CIVIE rightly fele that CIVI had the
necessary skills and know-how o perform this task with
great success but that it could enjoy industry’s full con-
fidence enly it it could ent financial links with the Govern-
ment. livally, government officials doubted the wisdom
of such a move, but finally it was agreed that it should be
given atrial. The experiment was very successful from the
start, and i 1957 full independence was achieved, owing in
large mcasure to the enthusiasm of the staff,

The torm chosen for the independent institute was that
ot a foundation working on a non-protit basis with a board
including Ieading mdustrialists and representatives of the
departments of the Mmistries of Economic Afairs and of
Agriculture and Fishing.

Did it work: Was the commery ready tor this2 Contrary
to the opimion ot the pessimists CIVE has developed
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with great success. In less than fifteen years its production
index has soared from 100 in 1956 to 1,500 in [96Y.

To find the reason for this outstanding success, one must
examine the actmal functions CIVE performs.

In its new torm, CIVI undertakes the following activities:
dustrial market research ; plant location seudies; teasibiliey
studies;  diversitication  studies:  product  developnient:
assistance - licensing co~operation; assistance in partner
search i joine ventures: settdement of forcign industries:
literature surveys; statistical surveys; evaluation of patents;
and technical co-operation.

This is almost the entire “prelimmary industrial package”
required by an industry in the process of establishment or
expansion. In selling such a package to an applicant, the
mstitute should have at its disposal several experienced
experts, good documentation and excellent contacts in the
Netherlands and i other parts of the world, especially
Europe. CIVIsatisties all of these conditions. It has specialists
working in fields such as chemistry and aftiliated industries,
the metal and metalworking industry, the packaging
mdustry . In addition it has several first-class economists who
arc able o supplement the technical investigations,

The Author: Punl Catz was borm in
Rotterdan. He  studied law at Leiden
University, where by obtained his degree as
a doctor of laws on a thesis on forgery of
bills. While working in London, Hamburg
and Cape Town his intrrests began 1o
centre on - financial-cconomic  journalism,
and after his retrn 1o the Netherlands he
madr a jonrnalistic career as Dutch correspondent for several
forvign papers such as the Financial Times of London, the Wall
street Journal and the New York Times of New York, A
present, he is the Netherlands correspondent for the McGraw-Hill
organization of New York, The Times of London and other

Joreign publications; he is also o regnlar contributor to Elseviers
Weekblad of Amsterdam.




Industridists establishing & new plant or manwfacturing
a new product or expanding existing production facilities
require guidance on u host of subjects such as: the project’s
or product’s potentialities; the processes known in the
ticld; the optimum plant size: the standards of quality and
design; the investment regnired; the potencial supply of
raw materials; the extent of competition; the availability of
subcontractors; the problems relating o by-products:
questions such as labonr laws. building codes, marketing
practices, national or regional cconomic outlook and the
like.

Needless to say, a company could, theoretically, do all
this work itself. Some in fact do so, but evcin winong the
big industrial companics there are several that prefer to
hand this assignment to an institute that is somewhat more
detached and likely o be free of what the Dutch call
“busincss blindness”.

CIVL is generally recognized as being betier fitted than
an individual enterprise to advise on the broad economic
setting for a new venture because it does not confine itself
to the Netherlands but includes in its research at least the
countries of the Common Market. To preserve its com-
petence in this sphere, liison is maintained not only with
other Dutch organizations operating in allied ficlds, but
also with similiar institutes abroad.

Dutch industry has recognized the value of working with
CIVI and with its technical experes and economists, who.,
through years of experience and through their own work in
industry, fully understand and speak the  ““industrial
language”. In the realization of certain projects, many
Dutch industrics, and a number of forcign ones too, have
benefited from the temporary addiion of the necessary
specialized staft and have not had to increase their own
stat or divert existing stafl from their normal work.

CIVI has assisted in the establishment of many industrics
in the Netherlands; for example, the Royal Netherlands
Soda Industry of Delfzijl and the AKU-Goodrich synthetic
rubber plant CIAGO of Arnhem. It has also been consulted
by forcign clients from Belgium, Finland, Isracl, che
Netherlands Antilles, Surinam, the United Kingdom and
the United States.

In every case, CIVI's working schenies are drawn up in
close co-operation with the client. This means that the
scheme and the report are not ready-made but tailor-made,
tully adapted to the special nceds and wishes of the industry
in question. Before making a start with the work, CIVI
provides an estimate of the costs, based on the anticipated
hours required to complete the entire investigation. But
even during the stndy CIVI keeps very close contact with
the customer, so that the company can at any time request
modifications in the investigation or cven withdraw it.

The following is an example, chosen at random, of a
working scheme for the manufacture of a mechanical
product.

Introduction :

® Description of the project and product;

® Summary of the problems of the project (product).
The Product :

® lts propertics;

® Its uscs.

Manufacrnring:
e Competing methods and producis;
Discussion of advantages and disadvantages:
Raw material and components posinion;
Site selection;
Cost price calcalation;
o Patents on munuticturmyg mnethiods.
The Market :
(Note: potential market to be speatied and agreed upon
by the conmussioner) ez, Bendnx: Conunen AMarker;
tree trade countries; Western Europes World,

Dhtics . e, e
Sales conditions e IR :
® Prices; - N

® Toest procedures .nd requirements;

o Quality groups;

® Trade uses.

Compenition

® M.in supplicrs;

o Manutacturers’ assoctations,
Future prospects
Advice
Swnnnary and couclnsions
Appendices

It should also be mentioned that all assigmments are
treated by CIVI as absolutely confidential. The Instieure
is well aware that only extreme diseretion can lead o
protitable contacis, and 1t avords alerting competiton.
Even the board of the CIVI foundation is mever mtormed
ot the nature of assignments under consideration.

One cannot stress too much thae CIVI is not a govem-
ment nstitute. It s anindependent, non-profic body,
tinanced by the fees charged for its investigations. Most of
the assignments now come from private, large and medivm-
size industry; dhe rest come trom govermuent and public
bodics.

What can CIVIE offer to developing countries? Most
developing comntrics have reached the pomt where they
need no longer be solely dependent on agricnlture and
allied activities but can consider setting up mdistries. s
sttuation 18 very similar to that of the Netherlinds me dhe
1930s,

At present, the Netherlands needs to attract mdintries
with advanced techmiques and advanced products to extend
and fortity its cconomy. CIV1is still playing its role in tis
mdustrial development and s continuing to acquire the
basic expericnce needed by countries now i the process
of industrialization. CIVI is, however, aware of its practical
limitations and does not hesittte o subcontract parts of
a study to others who are better titted and equipped tor a
particular opcration.

Reports and advice supplicd by CIVIare given in a form
that can be casily read and understood by those concerned
with the realization of the projects. It must be borne in
mind that CIVI is a consulting oftice, whicli can only
explain the feasibility, the possibilities, the nierits, the
drawbacks and the problems of a project. The actual
realization of a project depends, however, on the entre-
preneur, and full value can be derived from a report only
if he is willing and able to carry out its recommendations.
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UNIDO Projects
Around The World

Rehabilitation of the Steel Mill at Tjilegon (Krakatau Steel

Corporation), Indonesia

Dot thie peniod 1960 1963, eqaupment tor a steel plant
was supphied m Indonesia ynder ilateral arrangements.
Althongh cquipient and machmery were available, the
steel nmll did ot reach the operational stagre. In 1968, s

4 rosult of shor-term SIS assistancee, the Government of

Indonesia aceepted UNIDO's proposal that the erection
of the nill be completed in phases.

The tirst pliase began in January 1969, With the gmdance
and assistance ot 4 UNIDO expert, the entire assembly of
a cold wire drawing mill has now been accomplished, and
it is expecred thae all test trals wall have been carnied om
by the end of 1970,

The actual operattion of the il will be the am of the
second phase, and in this UNIDO wiall agaim assistand advise
the Government.

indonesia: The wire-drawing
bay at the Tjllegon stee!l mill

National Institute of Technology and Standards, Paraguay

Paragmay's geograplucal location s such that freght costs
tor botl intports and exports are lugh. In promoting exports,
the anthorities must theretore give special consideration to
quabity. The National Institnte of Technology and Standards
(INTN) has contributed substantially to demonstrating the
export posstbilines of selected products.

INTN. homed in a permanent building  covering
2,500 m2, one halt of which s laboratory space, s statted by
UNIDO experts and local personnel. Tt tive major arcas
of operation are wood, tood and essential ols, construction
materials, leather and textiles. Fach departinent is guided
n its work by an advisory commiittee composed ot re-
presentatives of both the public and private sectors,

The Insutute has achieved particular success in the export
of wood. Forests comstitute the largest single national
reservoir of raw materal immediately avatlable for pro-
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cessmg, and 1t s ostiated that the potential export market
will have reached a value of USS$30 to 60 million by 1980,

The tunctions performed by INTN toward the achieve-
ment of this export potential inclnde: testing of wood
qualities and standards; sctting and certifying of wood
exports to buyers' speatications; development of new
wood-processing technologies and use of new products;
and documentation and dissenmmation ol tindings. INTN
has also been responsble tor the preparation of a work
progranime designed to maximuse the revenne derived by
wood processors and the Paraguayan cconomy from wood
cxports. Part of the programme is devoted to the expansion
of INTN'S current acuvittes i applicd rescarch and grading
woods, and a part 10 anticapated changes in and expansion
of the forestry mdustry.

As a4 resubt of the Inter-Amencan Development Bank's



ABOVE: Institute staff grading Lapacho for use as
flooring In refrigerated food rall wagons

RIGHT: Determination of proteins in soy flour at the
Nationel Institute of Technology and Standards

mission to Paraguay in April 1970, it appears probable that
a global forest industrics investnent fund will be esiablished
in the order of $5  $10 nullion and that total techmical
assistance could amount to $2 $3 million. INTN's con-
tribution to the technical assistance structure, which would
be financed from these funds, would consist of testing and
quality control facilities, know-how i processing Para-
guayan species and technological feasibility studics.
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Survey of Printing Establishments in Jordan

The Jordan Ministry of National Economy wished to make
a survey of printing establishments in Jordan to determine
what measurcs might be required to enable some of these
establishments to do the printing required by the Ministry
of Education and other organizations in the country. It
was hoped that this survey would indicate the action that
could be taken to raise the gencral level of cfficiency and
productivity of thc Jordanian printing industry.

At the beginning of 1969, a UNIDO expert was sent
on a threc-month mission to Amman to survey the existing
printing establishiments in Jordan, to recommend measures
to improve their cfficiency, and to make a plan for the
long- and short-range development of the industry,
taking account of the above-nientioned survey as well as
present and future demand.

After takmg a prehnmmary sindy of the existing mndnstry
the expert subsequently visited some of the naighbouring
countries - order to assess their ntithzation of modern
printing machinery and their capability of 1raiming Jor-
danian personnel. In the course of his nussion he vimted
many of the printing cstablishments in Jordan, providing
innuediate advice where feasible,

His final report included a detailed analysis of spare
capacity and under capacity as well as projections for
cquipment needed to cover the estimated demand for the
period 19701975, The expert also outlined short- and
long-term traiming  schewes for the  Jordanian printimg
industry. 1t has now been annonnced that the World Bank
will provide funds to Jordan for the creation of a prmting
works for the production of textbooks.
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United Nations
GCelebrating
Twenty-fifth
Anniversary

The United Nations came into being on 24
October 1945 when China, France, the Union
of Soviet Socialist Republics, the United King-
dom, the United States and a majority of the
other 46 nations which were signatories of the
Charter had filed their instruments of ratifica-
tion. Now, as it celebrates ite trenty-fifth an-
wiversary, the UN has 126 members. The gen-
eral objectives of the UN are expressed in the
Preamble to the Charter (this page).

In addressing the first mecting of the Commit-
tee fur the Twenty-fifth Anniversary, Secretary-
General U Thant noted that during debate in
the General Assembly **it hecame abundantly
clear that all the speakers were in agreement
that the anwiversary should he more than a
ritual, and that it should not be an occasion for
self-congratulation alone. In 1970 the United
Nations will need to take a very serious look
at itself, its past record, its present position
and its tasks ahead. . . . The anniversary
should be a solemn occasion for reflecting and
stocktaking in the middle of our long pilgrim-
age for consolidation of the progress already
made and for renewed dedication to the fulfil-
ment of the ideals enshrined in our Charter”.

The theme of the anmiversary is * Peace, jus-
tice and progress”’.
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OMANIA 1as BiiN steadiy working towards soctalist

industrialization during the last two decades. The
country's natural resonrces have been directed towards
this end to a much greater extent than previously, and
co-operation with other countrics in purchasing machinery,
cquipment, raw materials, licences and scientitic and techni-
cal documentation has been broadened considerably.

The growth rate of the Romanian cconomy as a whole
and of industry in particular has been very high according
to international statistics. Figure 1 shows that Romaman
industry was 13 times larger at the end ot 1968 than it was
in 1938, This achievement required great effort. Romania's
intensive industrialization  programme  stressed  heavy
industry and particularly the machine-building industry.
Previowsly, light mdustry (processing), based on the use
of imported machinery and equipment, was predominant.

Figure 1.

Over-all industrisi production (1838 = 100 per cent).
Group A - production of industrial goods: Group B -
production of consumer goods
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Intensification of scientific research

In promoting technical progress in the Romanian cco-
nomy as a whole, domestic scientific rescarch has played an
important role. During recent years measures have been
taken to encourage scientific rescarch in industry. Figure 2
indicates the prioritics granted to various branches of
science. Appropriations for these sciences have grown
continvously throughout 1968 1969 to support the ex-
pansion of dustry. The highest number of new rescarch
units was recorded in machine building and  chemical
industry sectors.

Romania’s cconomic and social expansion programme tor
1971 1975, as well as the 1976 1980 prospective plan,
anticipate an over-all industrial growth of 50 to 57 per cent
as against the 1970 output. Allotments for scientific rescarch
in the industrial ficld are being increased accordingly.

Romania is relatively rich in natural resonrees but seill
must choose subjects tor rescarch and work out priority
programmes i accordanee with current requirements.
Ficlds of scientitic research that are certam to contribute
efficiently to the country’s economic and soctal develop-
ment have been caretully selected and granted prioriey.

In the planned rescarch schedule the foremost place has
been reserved for sciences such as automation, cybernetics,
information science, clectronics, nuclear energy, precision
mechanics and optics. The wodernization of the technical
basis of industry will be accomplished by installing the most
up-to-date machinery and equipment.

The present development rate of industry calls tor wide
automation of production  processes. With a view  to
modermizing industrial production and management and
planning, computing techniques will be promoted and
a national data processing system set up. A national infor-
mation and documentation institute, organized on modern
principles, will provide technical and scientific documenta-
tion, Cybernetics and mformation science will be promoted
in production and management, and modern computing
and data processing equipment will be provided according
to the 1967 - 1975 programnic.

EXACT SCIENCES,
NATURAL SCIENCES
APPLIED SCIENCES

\E
mapae |

39°

_

MEDICAL SCIENCES

BRANCH OF SCIENCE

SOCIAL SCIENCES 4,9 %

Scientific research schedules

I¥ science is to contnbute cectively o the development
of industry, its progrannmme must be scheduled over penods
of at feast ten vears in order o keep ahead of production,
The 1971 1975 state plan for saentitic research and the
1976 1980 main Bnes oF expansion estabhish priovities fon
rescarch topies and expansion programumes. Establishmy
these priorities is a ditheult task.

Rescarch programmes that ave vual to mdostry can lead
to positive results only it rescarch i co-ordinated with
ivestinent planning. Expericuce has demonstrated that
research activity separated from mvestment planning does
not produce rapid results, o one imstance @ series of research
achievements could not be applied w production and there-
fore licences had to be purchased abroad.

Co-ordimating scientitic rescarch with indstrial pro-
duction has been a constant concern of the state i recent
years. Nicolea Ceanseseu, the President of the State Counal
of the Socialist Republic of Romania, has stated that
“rescarch must be developed i all spheres of saence. the
wiclal and humanistic sciences aincloded: yer the nan
eRorts will have to be tocused on the Tines where we can
obtain utmost results in cnsuring the progress of o
country .

Perfecting the juridical framework

With a4 view 10 directing the comtry’s entire vesearch
potential towards the urgent requirements of the national
cconomy and turning to bereer acconnt the material bavis
of rescarch, the Great National Assembly of the Socialist
Republic of Romania passed a law in December 1969 onthe
organization of scientitic research acovity m Romanna.
The law sets up the juridical framework tor sciennhic
research activity. On the basis of th Law the Counal ot
Ministers has made several decisions with respeet to the
application of the contractual system in scientitic activity
and has taken steps to improve the organization of the
wicntific research departments of some  ministries and
central agencies, including those of the Academy. Another
decision provides for an increase in salaries Tor the stait of
scientific rescarch and desigming organizations.

Figure 2. Appropriation for research and development in 1967 by branch of science
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Priority programmes

The law has established the principle of options and
priorities. Article 12 states that problems of particular
importance for the cconomic and social development of the
country, or problems whose solution calls for a concentra-
tion of forces from various branches and ficlds of science and
technology are to receive priority attention: rescarch
programmes worked out by the National Council tor
Scientific Rescarch, by ministries and by other central
agencies, and approved by the Council of Ministers.

tach priority programme is based on a preliminary basic
survey. The survey may be concerned with the design of an
industrial enterprise, nvestigations and solution of an
important problem, or development of a branch of the
cecononty. Figure 3 which gives a diagram ot a survey of
clectrical engineering development, indicates the following:
lines of rescarch, rescarch on concrete problems, special
fields and technigues and cconomic assessment of likely
results.

Some of the priority programmes that have been or are
going to be drawn up concern: rational management of
power; depth drilling; exploitation of non-ferrous ore
deposits; extended application of mathematics in the
cconomy; rescarch in the field of synthetic resins and
plastics: sccuring raw materials for the aluminium industry;
programme-controlled machine tools; catalysis and cata-
lysts; synthetic yams and fibres; corrosion problems; coke
cconomy; water and air pollution; building of Romanian-

designed internal combustion motors and assimilation of
modem computing techniques.

The organization and supervision of priority program-
mes is carried out by the National Conncil for Scientific
Rescarch, the state agency that guides and controls inves-
tigations in the technical sciences. Rescarch projects must be
scheduled over a period of years, the material basis sceured
and rescarch institutes designated to implement them.

Programmes concerned with nuclear energy and clectro-
nic computing equipment are already under way and those
concerning decp drilling, coke production, metal economy,
and water pollution arc in an advanced stage.

The contract system in research

Relationships  between rescarch bodies and users of
rescarch findings, such as industrial centres, enterpriscs,
district councils, ctc., are established on a contractual basis.
The scicntific rescarch contract stipulates the rights and
obligations of both parties, sets the limits within which the
funds arc to be used, and establishes procedures for solving
any legal disputes that may occur.

Options and priorities arc constantly reviewed with the
aim of improving the sclection system. At present studics
are under way on the extraction of crude o1l from cexploited
deposits; and exploitation of a fast means of shipping goods
based on the “Coanda effect”. The competent advice of the
Romanian-born scientist Henri Coanda has helped greatly
in cstablishing these programmes.

Figure 3. Basic method of constructing a rassarch plan (analysis and prasalection)
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By Bharatan Thiagarajan

The Regional Research

Laboratory,

N INDIA it has long been realized that a prerequisite for

attaining sclf-reliance in all branches of industry is the
provision of adequate rescarch and training facilitics. To this
end, a large network of laboratories was set up under the
auspices of the Council of Scientific and Industrial Rescarch
(CSIR), and funds were made available for rescarch and
development. In 1967/1968, the annual contribution by the
Government of India to the CSIR laboratories was of the
order of US$24 million, spread over about 34 institutes.
These funds were mainly to provide infrastructure and to
meet running cxpenscs; the institutes are encouraged to
seek supplementary sources of revenue by rendering services
to industry.

CSIR administers and supervises some 34 rescarch insti-
tutes, based cither on specialization in a particular field of
science, such as the National Chemical Laboratory or the
National Physical Laboratory, or on rescarch and devclop-
ment work on commoditics, such as the National Metal-
lurgical Laboratory. A few of the laboratories concentrate
their efforts on the utilization of raw materials and develop-
ment of industrics in the region in which they are located.
Those in this category are multipurpose laboratorics. The
largest of the institutes of this type is located at Hyderabad.

The decision to cstablish a research laboratory at Hydera-
bad was originally made by the Government of the Nizam

The Author: Blaratan Thiagarajan
was born in India in 1915 and was
educated at Royal College, Colombo;
University College, Colombo; and Fm-
mannal College, Cambridge, England. He
reccived liis B. Sc. from London in chemistry.
His research on boron lydrides at Cam-
bridge University was interrupted by the
outbreak of the Second World War. He joined the Ceylon Civil
Service and served mainly in technical departments. In April
1963, he joined the United Nations Centre for Industrial
Development. In 1969 he retired from UNIDO in Vienna and
is now an industrial consultant in Secunderabad, India.

Hyderabad

of Hydcrabad in 1944, In 1948, Hyderabad became part of
the Indian Union, and in 1956, the laboratory came dircctly
under CSIR and was renamed the Regional Rescarch
Laboratory, Hyderabad (RRL). It then embarked on an
extensive programme of expansion and modernization and
is now onc of the leading rescarch institutions in the whole
of Asia,

Following the present-day trend in the United States,
the United Kingdom and in other developed countrics,
RRL is situated in large grounds in open country on an
estate of more than 230 acres. It is recognized that scientists
respond to congenial surroundings and environment, and
the expense involved in maintaining the grounds, which are
adjacent to the campus of Osmania University, is con-
sidered justificd. The RRL library is onc of the best in
India, serving an arca of 100,000 squarc miles. Three large
semi-permancnt buildings house the pilot plants and items
of plant and cquipment that are too large to be accommodated
in the laboratory rooms in the main block, Other
pilot plants operatc on a slightly larger scale, pro-
ducing some products for the local market. Outstan-
ding in this gronp is the low-temperature carboniza-
tion plant processing coal from the region’s only coal ficlds
and operated by the Singareni Collieries Company limited.

RRL’s total staft of about onc thousand is classificd as
follows: scientific research professionals, approximately 20
per cent; technical auxiliaries, about 18 per cent; pilot
plant staff, 12 per cent and projessionals working on
sponsored rescarch, abomt 20 per cent. Administrative
employers and non-technical workers, about 18 per cent.
Thus, about 70 per cent of the staft is concerned wath actial
rescarch.

An assessmient of the institution made fifteen years ago
cnumerated the main aims and objects of RRL as follows:

e To help and enconrage, through organized scientific
and industrial rescarch, the industrial  development of
Hyderabad State by (a) the cxploration of the
possibilitics of industrial utilization of its indigenous raw
materials; (b) devising methods for the expansion of exist-
ing industries and formulating plans for the beginning of
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The Low-Tamparsture Carbonization Plant at the
Regionai Rasssrch Laboratory, Hydarabad

new industrics by carrying out cxperimental work in the
laboratory on pilot plant scale;

e To provide the facilitics of a central and well-
equipped scientific and industrial rescarch laboratory for
the existing and future industrics of the statc;

e To render wherever possible help and advice to the
various government departments and industrics in matters
of scientific interest;

® To perform roatine analytical work for various
departments of Government and industry;

e To inculcate among the industrialists and the public
of Hyderabad through precept and example, the valuc and
advantages of scientific rescarch for industrics;

® To provide a centre for the supply of personnel
trained in modern methods of industrial processes and
applicd scientific rescarch, necessary for the industrial
progress of Hyderabad State.

With the substitution of “‘the region”™ for “"Hyderabad
State”, these objectives still apply today.

The main arcas in which RRL is actively engaged
include: oils and fats; surface coatings; pesticides and or-
ganic intermediates; mincral - products and catalysts;
biochemistry; coal; industrial ceramics; paper and cellulose
products; and process evaluation, design and engineering.

Currently the annual budget of RRL is about $1.5 mil-
lion. Of this amount, roughly 84 per cent is a direct con-
tribution from the Government. About 8 per cent is con-
tributed by beneficiaries of sponsored rescarch, and the
remaining 8 per cent is camed by sales of the products of
pilot plants- mainly domestic coke, activated carbons,
standard pyrometric cones, speciality paper, fatty acids ctc.
Of the total sum of about $1.5 million, roughly 16 per cent
is spent on capital items; staft salaries and allowances account
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for about 30 per cent, chemicals and apparatus about 11 per
cent and the remainder goes for contingencics.

A noteworthy feature of the institution is its broad
coverage of subjects. It deals with pulp and paper manu-
facturing, coal processing, ceramics, surface  coatings,
pesticides, organic internediates and biochemistry; it also
provides cnginecring consulting services. A happy blend
of the academic and the strictly practical rescarch on
technical problems has been achieved. For instance, rescarch
on academic subjects such as “‘sterco-chemistry of the
A-nor sterols” may be found side-by-side with rescarch
on the manufacture of protein-rich flour for human con-
sumption. These two brandes supplemici and support
cach other with a sort of synergistic effect.

During its two decades of existence, RRL has published
ncarly 700 rescarch papers and taken out nearly 120 patents.
At least 60 doctorates have been awarded for work done in
RRL: some 50 processes have been taken over by industry,
and hundreds of technical problems have been worked on
by RRL. RRL has carned over one million rupces (US$1

Rupees 7.50) for technical consultancy. Its work has
resulted in a saving of forcign exchange to the extent of
20 million rupees. These results, highly gratifying as they
are, spur the research workers to give more and more to this
rescarch service.

One of the main research problems being dealt with in
this institutc is the carbonization of coal. India is one of the
large coal-producing countrics of the world, but all the
coking coal deposits are concentrated in the north-castern
region. The southern part of India has only deposits of
non-coking coal. The Singareni Collierics Company
Limited (a statc-owned coal-mining concern) produces
about three to four million tons of coal per ycar and has the
capacity to double this amount. This coal is devoid of
coking characteristics and because of its high ash content
is rated as a low-gradc coal. As carly as 1949, RRL conduct-

Tha RRL's Specisiity Paper Unit
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ed investigations and soon concluded that the best way to
process this coal was to subject it to low-temperaturce
carbonization (LTC), thus producing a semi-coke and a
valuable by-product tar. After a certain amount of nitial
cvaluation, it was eventually decided to establish a pilot
plant based on the well-known and conventional Lurgi-
Spuclgas system that was developed in Gerntany and tound
to be particularly suited for non-coking coals. Whercas
in most coking systems the coal is packed into ovens that
arc heated externally, in the Lurgi-Spuelgas system the
required heat is supplied by heating gases coming into direct
contact with the lumps of coal without the intervention of
coke-oven walls. According to Martin's Industrial Chennisery,
this method “permits a high rate ot heat transter to the tuel
and imposes no limits on the size of the carbonizing cham-
ber. In consequence, units with a very high throughput can
be built. The high rate of heat transter, and the small heat
loss result in a high thermal efhiciency™.

Using this system of LTC, which is of importance to the
southern part of India and also to several other countrics,
particularly in Africa, the coal is first crushed to a size of
from three to twelve centinmietres and lifted to the top ot
a processing tower. This tower has three sections: dryer,
carbonizer and cooler. The heat necessary for carbonization
is generated by combustion of non-condensable  gas
produced in the carbonization itselt. This combustion gas
provides the heat coming into direct contact with the
coal. The process is very simple: all that is needed s to
keep watch over the movement of the coal and coke and
the temperature reached in various parts of the plant. The
carbonization takes place at about 600° to 650°C (high-
temperature carbonization needs LOKP to 1,200°C), and
the coke is discharged from the cooling zone at about
80°C and quenched with a water spray. The semi-coke is
screened into different sizes and marketed. The figure
on following page shows a How diagram of the process.

Experimental beater and vat in the Spaciality Paper

Son.

LTC Tar Distillation Unit

At an initial cost of about $140,000 tor a rared capacity
o 25 tons per day. the plant was erccred and conmussioned
in 1953 and is now being operated on a semi-commercul
basis. The objectives of the pilot plant, which have tor the
most part been achieved, were as follows:

o To cstablish whether Indian coals were sunable tor
low=temperature carbonization;

e To popularize the semi-coke product as a domestic
tuel;

o To study the ccomomics of processing the by-
products;

o To collect data for the design of commercial plants:

o To train operating personnel m LTC techmigues.

Based on the working of the pilot plam, in 1964, RRL
prepared a project report tor Singareni Collieries Company
Limited to process 2,700 1ons of coal per day m a three-
phase programme startmg with 900 1ons per day. The
capital cost of the 2,700-tons=per-day plant was ostinnated
at abow $12.5 million. Later, a project report tor 4 -
tons-per-day plant was prepared tor the Government of
Maharashtra State. Another proposal tor a medinm-sized
plant of 1200 10ns capaciny was nuade to the hdustrial
Development Corporation ot Orissa Lid. These proposahs
are ander consideration by the respective orgamzations.

The coal rescarch group, with a team ot 38 nghly
qualified research workers, s dealing with many other
problems as well, including production of road tar, dis-
infectant creosote,  timber  preservatives and tar acids:
hydrogenation of coal tar, briguetting of coal and char
tines.

Another major tield of RRL interest is vegetable oils
and fats. Both basic and applied rescarch are being con-

k)|




[ B L B G

Low-tempersture carbonization -
flow diagram

[ oa—

=

N\

COAL

Wl et

frokACE

ducted by a tcam of 29 scientific workers. Basic rescarch is
conducted on fatty acid and glyceride structures of unusual
fats. Mecthods of detecting adulteration of edible oils are
worked out. Many of the applied projects are concerned
with the utilization of castor and cottonsced oils, which are
regional materials.

RRL has done extensive work on the processing of
cottonsced oil and cake, especially on rendering the cotton-
seed cake edible. Nearly two million tons of cottonseed are
availablc amnually in India, and previously its only usc was
as cattle feed. Stimulated by research conducted over a
period of twenty years by RRL, the oil-milling industry
now uses annually over 400,000 tons of sced for extracting
oil. An interesting aspect is that some oil millers are reluctant
to usc cottonseed on the grounds that it will deprive cows
of their legitimate food!

A pre-press solvent extraction method has been developed
for the production of edible-grade flour, which brings
down the gossypol content to safe levels, at the same time
keeping the denaturation of proteins to a minimum. The
four satisfies the FAO/WHO/UNICEF specitications. It is
rich in proteins (50 per cent) and in lysine (3.8 per cent of
proteins), an cssential amino acid required for children.
In common with many other tropical countrics, India is
desperately short of protem toods. Cottonseed flour is
destined to become an important source of  protein,
especially for vegetarians, Meanwhile, the flour produced in
the pilot plant of the laboratory is in great demand by the
antibiotics (tetracycline) industry for usc as a fermentation
medium in place of imported material. A liquid-cyclone
separation technique to improve edible flour production
is under development.

In the field of organic intermediates and pesticides, a
team of 36 scientists headed by the Director of the Labora-
tory is placing the main emphasis of its work on develop-
ment of process know-how for the production of organic
chemicals and intermediates required by the chemical
industry of the country. A number of such processes have
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been developed for the following chemicals: benzyl
chloride, benzyl alcohol, benzyl acetate and related chemi-
cals, phenyl acetic acid, acetanilide, chloroform, mono-
chloroacetic acid, and the like. Many of these processes
arc cither in production or at the plant-crection stage.

One of the notable achicvements of RRL is its handling
of the “Orgaroma” project, to manufacture aromatic
chemicals from toluene. It is the first ime RRL (or
probably any other research institute in India) has under-
taken and successtully executed a project on a complete
turn-key basis. The plant was declared open on 2 April
1970 by the Chicf Minister of the State of Andhra Pradesh
and has gone swiftly and smoothly into production.

| -

Solvent Extraction Plant (for cottonseed)
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Work has also been undertuken on the synthesis of

drugs with amalgesic, hypnotic, diuretic and other sinular
properties. One of the compomds synthesized here, a
quimazolone denivative, 15 in commercial production in
several conprries and is used as a non=barbiturate hypnotic.
At present, pesticides are being developed.

A number of chemicals and other products have also
been developed under the Division of Mineral Products
and Catalysts.

The most notable among these are activated carbons and
bleaching carths, which are being produced commercially
by private concerns and replace imported materials. In
1962, when an urgent call came from the Defence Depart-
ment for the supply of sodium azide (used in detonating
materials), within a short time RRL developed the process
and satisfied the entire requirements of the department tor
this material, which had earlicr not been manutactured m
India.

The Division of Mincral Products and Catalysts has
turned out several other products of high commereial
value. The product of reaction between chlorme and
turpentine tumed out to have a powertul insecticidal ePect,
and the process has been sold to a private promaoter. Another
picce of research resulted in a valuable vamilla-like flavonr
from cinnamon leaf oil, and this process was also taken up
by private industry.

One product of major interest and importance 1s silicon
carbide, popularly known as carborundum. This substance,
discovered in the United States 70 years ago, has asumed
great importance in metallurgy, where it is nsed as a high-
class refractory and abrasive. India alone imports several
thousand tons of siticon carbide at a cost of nearly $1 million
per year, but, with the exception of Japan, there is not a
single silicon carbide plant i the whole of Asia. Silicon
carbide is manufactured by only a few firms in the world,
and the teclmology for its production is a closely guarded
secret. RRL has been stadying this problem and has
succeeded in working out the optimum manufacturing
conditions. A set of laboratory furnaces provided the data
for a larger furnace, which has just come into operation,
yiclding three tons of silicon carbide per run. RRL s in
a position to provide the entire know-how tor a fully
fledged commercial plant. Estimates are ready for two
sizes of plant, one producing two tons per day and one
producing ten tons per day. The capital cost of the larger
plant is cstimated to be of the order of $1.5 million. The
plant can be completely fabricated in India and little foreign
cxchange is needed. This is an outstanding cxample of the
evolution of an indigenous technology that has been
advocated i India for years.

The Industrial Ceramics Division has tackled the problem
of manufacturing standard pyrometric concs. A pilot plant
has been sct up, and its products have been successtully
marketed. The production has been taken over on a com-
mercial scale by a private firm and now meets almost the
entire requirements of the country.

There arc many other interesting and usctul types of

rescarch being conducted by RRL. Extensive research is
being carried out on cashew=-nut shell liquid to extend its
range of usefulness. A paint has been developed to protect

ships against corroson e scawarer. Fhe Paper: Diviaen
has produced o vanery of specialiy papers such as tilia
papers and document papers, some of which have been pan
mto conmercial produciion. Fhe vaous aspeas of the
preparation ot carabvsts are being studied and tw o have been
developed. one tor ammoma sythesis and e other tor
conversion of benzene 1o cvclohesane, The aoa highly
protitable Tme, and the products can command & Lirge
market within Indu iselt, not 10 speak of Lirge expon
markets, Microwave ferrites have been developed tor e
in radar components, The Chenmcal Fngmeermy Division
provides scaling up and design help o all the orher divisions,
The General Engincering Division amdertakes 1he aonal
tabrication, repair and mamicnance of the vanous plans,

RRL has alrcady created iy own hagnology, One of the
legends 1s the suceess story ot 4 photographer, wihout
tormal qualitications but reputed to be one ot the foremost
technictans m India, who was charged wali the duey o
reproducing a theodohite collimator scale photographcally.
So successtul was the outcome thar he delved deeper o
the subject and eventually produced an mvennon tor sonb-
mg shde rules by a photo—engravung process - the i ot s
kind m India. With 1he encouragement and support o
RRL, a private business house 100k up the process, which
promises to become a grean saceess.

A smnilar success story s that of the Laboratory's glas-
blower. e, too, had no tormal gualitications e had an
mventive mind. One ot iy inventions s a tlowmeter
adapted to liquids with 4 wide range ot viscosities. There
was so much commercial pronnise moahis myention that it
was taken over by a business tirm, and thie 1enms of (ol-
Liboration are now bemg drawn up.

These and other sinular success stories led RRLE o
encourage 1ts staft to go ont mro basiness on thar own,
and this 1s likely to produce very wuceesstul results.

The maim cmphasis of RRL'S plulosophy rests o the
tollowmg;:

o Technological rescarch on speatic and well-tormu-
lated prnjcctﬁ. backed l!)’ nlm‘ctl\‘t‘ basic rescarch;

® The apphcation of modem operational research
methods in analysing a particular problem betore 1t s
accepted for specific study: Laboratory  rescarches are
followed into the ficld by the use of the same tools;

e Pilot plant rescarch and even  senm=commercial
demonstration  before comumcercal explomation by
promoter.

In the whole process extending from the conception of
an idea to its full commercial explonation, tormahties are
disregarded. work teams are carctully selected to serve ihe
objectives fully and exactly, and personal credit i frecly
given to create a feeling of personal mvolvement. The
emphasis is on hard work, devoton to duty and social
consciousness. It is realized that work s done best only man
atmosphere free of tension and nivalries. This, every
attempt is made to create a happy, pleasing and auractive
environment, and all RRL employees are encouraged to
take part in recreation as fully as in rescarch work. The
result is a coordinated, dedicated team that has produced
2 mass of research work that will form a strong base tor
the future development of industry in India.
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Dissemination

By Myra Ockrent Kaye

of Scientific

T ML CURRENT TREND in information dissemination is to
develop the use of sophisticated hardware such as time-
sharing computers for information retricval. The concept
of such complicated and costly systems in small institutcs,
or for developing countrics, is not a realistic onc at the
moment. Morcover, present international information
retricval systems, even it they could be used effectively by
developing countries, can deliver only information that
is at lcast one year old, and in the competitive world of
science this can be too old to be really usctul. There is little
indication that this situation will change radically in the
near future. Thus it would scem worth while to consider
other technologics than retrieval for science information
processing.

An interim trend in information dissemination has been
towards the setting up of specific information sources
dealing with discrete subjects and providing information in
various forms, often on a commercial basis. New sources
arc constantly announced, but it has been estimated that
a new information source is not fully utilized by the world
scientitic community until three years after it has been sct up.
This may well be because, while these sources have been
listed in various directorics, no onc comprehensive or
up-to-date world-wide compilation is available.

Scientists, in general, prefer a direct personal approach
to their sources of information when they need the in-
formation, rather than processed matcrial that they seldom
have time to scrutinize. In devcloping countries this in-
formation is needed in a form as simple as possible, and the
techniques for obtaining this information must also be
simple. This points to the use of communications techno-
logy, that is, using systems whereby the inquirer can
communicate directly with the specific information source
and ask specific questions, rather than retricve references
to data from a comm..aal store.

The present scheme envisages uniformly classifying into
areas of rescarch the sources listed in directories of informa-
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tion sources, and of currently announced new sources, on
a continuing basis. Multiple card copies arc then prepared,
detailing subject, cost, availability and form of information
available from these sources, and these cards (or punched
cards) are distributed to individual scientists on the basis of
their interests. A scientist may hold as many ficlds as he
wishes, and in addition a master file can be held centrally
in cach institution or country. The scicntist then has at his
fingertips a small, casily handled file to which he can refer
when he wants to identify sources to which he can addrcss
specific questions, as well as access to a broad central file.
This system provides casily packageable, readily under-
standable units of information that can be sent to the client
on a current, continuous, personal-to-the-scientist basis.
In Sweden a similar system is now being planned for trial
on a national basis.

Communications technology may be utilized to provide
a media for a continuing interchange of current information
and, indced, of discussion between laboratorics working in
closely connected fields. Such an interchange could be
carried out through an exchange of audio or video casscttcs.

The Author: Myra Ockrent Kaye has
scrved as head of the Research Contracts
Programme at the SOREQ  Nuclear
Rescarch Centre of the Israel Atonnic
Energy Commission since 1963. Previously
Mrs. Kaye was Head of the Commission’s
Information Department and Library, and
her present activities include developing
a new scientific information exchange system and a card index
system for science information services. Other experience includes
being a scientific information officer for the Imperial Chemical
Industries, Welwyn Garden City, United Kingdom, and an
experimental physicist at the Atomic Energy Research Establish-
ment, Harwell, England.



Systems requirements

A science information scrvice for developing countries
should be:

o Simplc and understandable m concept and operation

-it should keep complicated cquipment to a nmmum
(at the receiving side preferably no equipment w all, or at
most, a typewriter); it should keep trained staft to a mini-
mum as well (at the receiving side, preferably no statt ae all.
or at most, clerical staft);

® Incxpensive;

® Flexible and adaptable - it must be able 1o provide
information comprchensible at ditferent levels, including
answers to simple queries and background mformation
in depth in a particular area, and be able to select answers
suitable for an agricultural instructor who has had only
two weeks of traming as well as for a Ph. D. in nuclear
physics from an outstanding university;

® Derivable from existing information systems or net-
works;

e Easily distributable and casily translatable in to a
multitude of languages  this presupposes a system com-
prised of a number of discrete units.

These requirements are dictated by the obvious needs of
devcloping countries, with their inadequate budgets and
their scientific staff at all levels of sophistication and know-
ledge. An information system to meet the needs of develop-
ing cauntrics must be fexible in the extreme and capable
of being adapted.

To find a system denivable from existing systems or
networks, the general picture of information dissemination
must be examined together with methods for retrieval of
information. This picture should be considered m its relation
to the needs of scientists generally. A considerable amount
of rescarch and development work is being carried out on
highly sophisticated and automated systems; scientists are
now being repaid in their own coin by the amount of
rescarch that has been devoted to analysing them, their
methods of obtaining information and their needs.

A very curious phenomenon emerges. While all are
agreed that the information explosion, the exponential
growth of material, and, much more importantly, the
diffusion of what were once distinct fields of knowledge
into onc another, urgently require the sctting-up of new
information-handling systems, the scientist quite defitely
prefers to utilize the most primitive mode of communica-
tion conccivable.

Many studies have shawn that scientists prefer to obtain
information by gathering around the old campfire in some
exotic city, while the drums beat (or the coffee cups are
handed round) and the wise old clder of the tribe unfolds
the ancient tale of how the DNA helix was uncoiled.
This is the oldest method of communication in the world.
Morcover, this preference expresses a value that is real and
cannot be initated —the stimulus of live exchange between
creative minds that offers different approaches to mutual
arcas of interest. The question arises, however, is this
cnough? How should this means of disseminating informa-
tion be supplemented: One thing is certain —as a method for
developing countries, with their geographical remoteness

and lack of tunds tor scienosts” travel -1t s enarely un-
suitable.

Automated information retrieval systems

There s reason, apart trom personal mehnanon, o
snpport the preterence ot saientists to gather together and
exchange information, rather than utilize some of the
services provided by automated retrieval systemis avanlable
now. Computerized mtormation retrieval systems have not
tultilled their rich pronuse of the 19305 and today, twenty
years later, they seem no nearer to it than then. The dream
of the 19305 was 4 tniversal system m whneh all knowledge
would be stored. Saientists, sittimgg at their telety pe consoles,
could convey their “guestions”™ direetly mto iy system,
and the matched “answers™ would be retumed m a miatter
of sceonds, automatically translated into any Linguage.
What happened to this dream, and why does icseem tarther
oft than ever: Why, tor instance, are there pracucally no
studics being conducted i machie  translation today,
against the scores of the 1956

The answer is that the machine system cannor be all
things to all men. For example, a very simple object such
as a table, has many aspects. One aspect might be s design
another its age: another its history — who nuade i, to whom
it belonged, to whom it was sold and when: another, it
value (actual and sentimental). The wood of which w was
made is another aspect, or the ciemicals in the polish with
which it was timished. Thus, cach Llinguage term has
infinite number of retnieval charactensties, and it s -
possible to design a single system m which all the vanom
“meanings can be assigmed by which a picce of intormation
can be retrieved.

The following chart allustrates that even the simplest
abstract term such as “word” can have at least ten or eleven
different interpretations, depending on the context in which
it is used. Such is the connotative and associative natnre ot
semantics. It has not yet been posable to teach the most
sophisticated computer to read and comprehend.

Another problem anses in the design of computenized
information retricval systems: a systemn v bemy designed
to retrieve a science that is not yet born. The concepts
of science are in a state of dynamic Hux  not only are new
concepts constantly appearing but ideas on known ones
undergo continuous, radical change. How, theretore, can
an etective system be designed trom which one can retneve
according to ideas not yet conceived:

Morcover, in science the very disaphnes are sand o lave
different orientations. Physics 1s considered to be coneept-
oriented, chenmistry structure-oriented, and hiology fine-
tion-oriented. This, agam, would scem to exclude asingle,
universal systent,

Of course, other methods can be used to bypass the need
tor comprchemsion. The machine can certamly be directed
to count. It can perfornt a stausucal amalysis of the re-
currence of words on a page  and even of (o=occurrences,
skipping “simple” words such as “and™, 2™ or “hy™
Thus a machine conld count the number o times the word
“PDNA" appears on a page, or “methylation ot DNA”,
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§ Multiple meanings in context of an abstract “‘word"’
|
Signal Use in context Meaning
WORD 1. This is ilic list word! Latest fashion
! 2. 1 would like a word Admonition, brief talk
i with yon!
3. Give me your word. Promise
4. I would like to say Brief comment
| a word.
: 5. 1 will give you a word Caution
of warning.
‘ 6. 1 got word of it. News
§ 7. What is the word: Password
§ 8. My word! Interjection of surprise
9. My word is law. Statement of authority,
| dictum
10. I'll give you the word. Sign, decision
11. Thc word is sacred. Scriptural dogma
; 12. I will have the last Decision
‘ word.
. B ]

and the information content of the page is “‘read”’, assuming
that these words, as they are mentioned frequently, truly
describe the subject matter of the document. Optical
scanning is another method for analysing document con-
tent.

But it is only too clear how crude these tools are com-
pared with the simple human ability to read and under-
stand; and information scrvices based on computer systems
still employ people to scrutinize the documents that form
the input and ascribe to them the descriptors, the keys to
their retrieval from the system by its matching process.

This introduces a tie-lag, and it is a serious one. No
matter how efticient the hardware  the territe ring “bits”
can change their state in billionths of a second - the great
speed of the search procedure is nullified by the time (some
months) needed to prepare the input. In the competitive
world of science this is very serious indeed, and especially
so when the other delay times inherent in retrieval systems
are added to the inut preparation time, Thus, if a system
input consists of scanning papers or titles of papers published
in the journal literature, the average delay time is three
months from completion of the experiment to preparation
of the paper, plus pertiaps six months until it appears in the
journal.

Thus, automated retrieval systems are “slow” ~i.c., one
can retrieve from them, comparatively speaking, only
rather old information. Morcover, they are crude. One
might say that in the document analysis stage, when the
paper or the abstract - and/or in some cases only the title -
is read and descriptors which “represent” the subject
content, and which will be used as the retneval markers,
are assigned, almost as much is abstracted out of the system
as is abstracted in.

36

While the major antomated retricval schemes certainly
have their place in the world of science information, what
that place is has to be rather carefully assessed. They are not
the “wondcr drug” that they were first conceived to be.
That the scientist is fully aware of this is apparent in his
failure to make great use of them.

information needs of scientists

Roughly speaking, a scicntist requires two kinds of
information. First, he nceds to know what other scientists
working closcly in his ficld arc doing, and he needs this
information currently —that is, perhaps cven before the
experiments are carricd out, before he performs his own
perhaps similar experiments. That is, what he nceds is a
stimulating exchange--and, as has been shown, he prefers
a live “conversational” exchange - with his collcagues at
other laboratories as he and they work on different aspects
of a topic. Second, a scientist may at times require informa-
tion on a specific topic. He may want an answer to a simple
query or he may want a resumé or a detailed picture of the
“state of the art’ in a particular ficld.

Current communicstion by audiovisual
methods

Some cxperiments have been conducted in Israel on
introducing audiovisual methods into scientific information
exchange. Planning sessions, discussions and seminars of
particular scientific groups have been recorded on audio
casscttes, which are then exchanged with second “paired”
groups in another country, Groups are paired on the basis
that they are working on similar topics, on the same topics



from different approaches, or in difterent disciplines but
using the same techniques. The cassettes are then inter-
changed, re-recorded by the partner group, and the mem-
bers of cach group can interpolate their comments and
ideas into the discussions and then re-exchange the casseties.

Thus a system s established in which partner groups can
carry on a continuous communication and discussion of
interrelated problems. Each group is participating in and
contributing to the work of the other, and at the stage
when such contributions can be applied constenctively,
i.c., when the work is being done.

The system is simple in operation; inexpensive, and as
fast as the air mail scrvice can make it. Morcover, it tollows
the preferred mode of communication by scientists, that of
“conversation”. There is some other interesting **fallout™
by providing the scientist with a simple means to register
“private communmications” and record preliminary experi-
ments in a semi-permanent form, the need to rush into
print in order to establish “legal” priorities is climinated.
and this can perhaps cumt down the amownt of relatively
uscless publication. A scientist need only publish when his
hypothesis is confirmed, and not at some carly undetined
stage so that he can be accredited with the original idea.

This method employs communication  rather  than
retrieval technology. It follows, in a natural sequence,
some of the scientists’ own attempts to keep a current
communication system going -for cxample, the preprints
exchange system, like the one formetly organized by the
United States National Institutes of Health —but goes one
stage further in permitting group-to-group as well as
person-to-person communication. It is clearly also applicable
as 2 means of communication in industry, especially when
a parent-daughter type of relationship exists between
industrial organizations that are geographically remote.
The usc of a videotape system will add a further degree of
sophistication and should solve the problems of conveying
pictorial information and blackboard notes.

Exploitation of information sources

As regards the second need of scientists, there has been an
interesting development in the last few decades. To cover
the information gap between the widely available “coni-
prehending” information storage and retrieval systems that
it is hoped to develop in the future, and the cxisting
humanly operated systems at diverse levels of sophistication
and automation, a rather new phenomenon has emerged.

Arising perhaps from the frequent gatherings of scientists
in particular disciplines, the “Gentlemen's Clubs™ have
been formed, consisting of organizations sct up to provide
a flow and exchange of information on discrete subjects
tumours, fertilizers, titanium -or more general subjects -
cancer research, agricultnral field trials, metals and so on.
These clubs have the disadvantage that they further separate
the disciplines and narrow the arcas in which the scientist
looks for information, a trend directly contrary to the
natural diffusion between disciplines. They have, therefore,
rather a straightjacket effect. They do, however, provide the

addresses to which scientists can tum tor answers o ques
tions in their specitic ticlds.

Special problems of developing countries

Professor Wayite Meinke s stated that in general
a sonrce of mformation 18 ot usually tully exploited by
scientists antil two years atter it las been ser up. It this i
trie tor the well-advertised Nationa Burcan of Standards
information services, and i a conntry like the United
States, the lag period hetore a service emanating trom
Romania or Bulgaria becomes known i a newly develop-
ing Atrican conntry, must be considerably greater. A turthier
source of ditbiculty s that even it there s a library well-
stocked enough to lave compilations of such services and
a librarian competent to use them, there is no single system
of subject classitication nsed m these compilations.

A common maxim impressed on busittess execntives s
“think big”. Becanse of the ditticulty ot obtaining tunds in
developing comtries, one mnst learn to think not only
“siall”, but sutbiciemly siall. I any series of operations
in which $1,000 would be a problem m a developed comntry,
$1 conld be a problem in a developimg country.

Long delays are another problem frequently encommtered
in developing countries. It for example, a1 scientise in
a developing comntry is interested in tire retardanee, how
can he find inforntation on this topic: It it is assumed that
he has no local information services or library conveniently
available, he could write to the United States Library ot
Congress Referral Center, and would be reterred. via the
Center, to an appropriate address from which he could
obtain this information. e would then write again to the
given address (e.g. the Stanford Rescarch Institute in
California), where presumably he wonld obtam the ntor-
mation he wanted. This is certainly not an mpossible
procedure, but it does have some features that require
closer scrutiny.

First, the framing of the initial query may be ditheule.
What results ntay not be fully mneelligible, and this neces-
sitates a time=constning exchange ot correspondence to
clarify or to render more specitic the query, so that the
appropriate address can be sclected. The rescarcher i
writing, presumably to a documentalist, i a Linguage not
his own; in such cases, in the author’s experience, there i
a tendency to use “impressive” language, which may
obscire the meaning. Morcover, the technicalities of having
the letter typed iy pose a tormmdable problent it is very
unlikely that a typist working in a torcign langiage 1
available. Delays may be introduced owing to the sheer
mechanics of getting out such a leteer.

Psychological problems
Even more serions than money or tune problenns, there

scems to be a definite psychological block against the use
of such indircct systems. The reason would seemt to be

37




simply the requirement to prepare an adequate letter m a
toreign language, where not only the linguage is ditticule
but the correct form for leteer writing 1s nor always known,
Scientists from developing countries, especally those in
which tribal customs are important and much stress is lud
on form, are highly apprehemive of making ludicrous
CITOrS.

On the other hand, dircct communicaton with the
information source is psychologically less hazardous. Here,
the scientist falls naturally into the language of scicnce;
he teels he is talking to his confréres, and torm s les
important. Science has a common  language, and  the
scientist is experienced i its use. More importantly, the
scientist at the receiving end can gange the level of the
query, and can ht lis answer to this level. He is com-
municating dircctly and can often build a relationship of
lasting benetie.

Card index scheme

A scheme that offers a practical approach to the solution
of these problems, especially with reference to developing
countries, involves the compilation of a comprehensive
card index of information sources, classificd according to
subject areas. Most but not all of these centres are listed in
a number of compilations, which arc gencrally held in
scientific librarics and known to any competent librarian.
In developing countiies, however, and small institutes,
there 1s often no competent librarian. Indeed, there are often
no librarics. A fair estimate of the number of “addresses”
would be about two thousand. They could include research
and information groups of industrial firms, which, while
not normally supplying scientific or technological informa-
tion on a routine basis, nevertheless are approachable.

The cards should describe the arca of scientific interest
covered by the information sonrce, the type of service
provided, the cost, if any, special user qualifications, and
the address to which queries are to be made. The format
of the cards is quite flexible and subject classification is
amcnable to any known system, including keyword
classification.

The compilation agency would prepare a central file
of information sources on cards in many replicates. This
agency could be a university or rescarch institution, or
a group of such, interested in the scheine for its own internal
needs, or a commercial agency interested in profit, or a
philanthropic agency interested in aiding the developing
countrics or the progress of science generally. The com-

pilation would be continnous, that is, new services as they
arc st up would be added on a current basis.

The scientist, for example, the molecular biologist who
needs information in an untamiliar field, perhaps the
behaviour of a metal under unusual conditions, can be
referred to the most specific information service in this
area. The man who wants a literature search on a proposed
new project can be directed to one ready-made or to the
people most qualified to make one for him.

Naturally, scientists working m a specitic ficld are aware
ot sources that cater for their own area of rescarch. But in
small msticutes and in developing countries very often
only one man nay be working in a particular tield in the
wholc country. He is responsible for developing himselt
as a scientist without the benetit of a leader, or colleagues,
or that continuvous dialogue with his confréres that makes
for scientific advance. He may have a language ditficulty.
The scemingly inexhaustible pile of toreign journals on his
desk may only add to his confusion. What he nceds is
a dircct line of contact with his scientific world, and con-
ceivably such a scheme, exploiting the existing pattern of
information dissemination, would provide this direct
contact.

A further scction of the community to which such a
scheme can be of vital interest is the small industry that
cither employs no scientific personnel at all or only a lone
chemist in an ill-equipped laboratory. Such enterpriscs may
require and greatly benefit from technical information, but
their managers arc often at a complete loss as to how to
obtain 1t. Access to scientific libraries is usually dithcult.
Morcovzr, the kind of questions raised are often preciscly
of the technological single-answer type the system is well
able to supply. Here, it 1s also important that the level of the
answer is automatically geared to the level of the question,
because of the direct contact involved.

It would be an interesting cxperiment, using a test sample,
to try to gauge to what extent such a system answers the
information nceds of scientists in a small institute or in
a group of institutes. Docs it act as a filter and how good
a filter is itz How much of “hard core” information necds
docs it leave unanswered: Does such a card index, together
with an audiovisual current commumication system o* the
type described, answer the science information needs of
developing countrics, providing both continuous, current
communication in a searcher’s specific ficld with a “sister”
group, and answers to specific questions or broad informa-
tion in other ficlds? If these two systems are adequate, they
are certainly simple, inexpensive and based on principles
applicable to the needs of the countries emerging into the
technological era.



Research Projects

A new idea in low-cost building

The cnormous, increasing world population  forces
experts and inventors to find new solutions for the basic
requirements of man: food, clothing and housing. A con-
tribution in this respect was made by S. Deligari, engincer in
Thessaloniki, Greece. He 1s the inventor of the constructio-
nal cell, an outcome of long rescarch and experiments with
the objective of producing a form into which suitable
materials could be casily pressed or moulded in order to
give maximum strength for mimimum weight and cost,
and to be used as a multipurr sse building unit.

Thz basic use for this product could be for “do-it-your-
selt” construction of temporary or semi-permanent buil-
dings and tor developing countries it could function as a
“modern brick” or an clement of housing programmes that
would provide shelter for the rapidly growing population.

The form of the unit is a square sheet 1,070 mm
1,070 mm pressed or moulded so as to have 25 equidistant
alternating riscs and depressions symmetrically distributed
over the sheet, the height and depth of rises and depressions

Easy assembly by bolts and nuts

sulstion

injection of foam in-

being 40 mm cach from the neutral plane. Allowing tor
70 mm joining laps, the module of coustruction 15 thus
LOOO mm.

Although the units arc normally to be manutactured
trom thin sheet steel, they can be made from alimumuonm,
plastics, fibro-ccient or eventually from cardboard or
trom layer combinations of those matenials, It steel sheet
used, corrosion protection can be pravided by galvanizing,
metallic spraying, painting ctc.

The constructional ¢l has the following  important
advantages: cheapness of production; simphicity of erection,
dismanthng and subscquent re-crection can be pertormed
by unskilled labour; minmunn bulk for transportation;
versatility of use; absohite mmimun of variety ot standard
parts. Furthermore, the surface absorbs noise and ditfuses
lighe.

By placing two sheets back to back and screwing them
together at contact points of rises and depressions, a sand-
wich panel unit is formed, which has a strong resistance to

No tools for thin C-Celis (1 mm)




bending m all directions, while the mmltiple pocket cross-
section will result in excellent heat insulation propertics.

The edges of the sandwich units can be joined to cach
other so that a resnlting wall panel of any length or width
can be constructed. Furthermore, load-hearing strength is
obtaimable by increasing the thickness of the assembly by
the addition of one or ore constructional cell sheets. Each
additional sheet thus placed increases the effective thickness
against bending by 80 mm.

Alternatively, the effective thickness of the individual
mit material can be doubled or trebled by adding more
wnits in “nesting” tormation,

A fturther possible variation, it for aesthetic or other
reasons the normal undulating surface is undesirable, is
cither substitution of a fAat sheet for one of the normal cell
mnits or the addition of such a shcet. The connecting media,
depending on the unit panel material, can be cither bolting,
spot welding, cold rivetting or adhesive.

Although in double or multiple use the pancl unit has
considerable resistance to bending, the single nnit in metal
can be manually bent without difficulty. Owing to its
formation, bending automatically always takes place along
a line parallel to an edge and mid-way between a rise and
a depression. A pancel can thus take up to four parallel bends
cach to any desired angle. This not only eliminates the need
for special comer units but allows angle channel and box
profiles to be formed which when attached to the normal
panel construction, add very considerably to their strength.

The production costs of the cell are comparatively low,
as the conversion from the sized steel sheet involves only
onc combined pressing and punching operation. One
standard press machine will produce at an estimated ratz of
150 constructional cell ynits per honr. Howeveér, the rate
per hour will depend on the scale of equipment and degree
of production antomation.

There are no material losses, since the processing opera~
tion has been designed to produce a finished size of 1,070 mm
square from a flat sheet of the same dimensions.

Owing to the imique press tool design, it is possible to
produce constructional cells in a variety of material thick-
ness from 0.5 mm to 2.0 mm without changing the tool

and withont production stoppage, with the cxeeption of
changing material.

The mvestment for the necessary processing machinery,
including anxiliary equipment and buildings of a minimum-
scale plant. was assessed by S. Deligari i a feasibility study in
1969 to amount to US$170,000. Such a plant, actually
a pilot plant, wonld be capable of producing np to 700,000
sqnarc-metre units per year if a two-shift operation is
assumed.

Potential uses for constructional cell units

The basic use of the constructional cell units is in the
rapid and cheap crection of prefabricated buildings of singls
storcy constriction. In its cheapest form the undulating
surface would be exposcd inside and out. For a more pleas-
ing appearance for permancnt structurcs, this could be
covered with a flat surface panel in a varicty of possible
materials. The constructional cell unit is thus foreseen as the
building mit for both permanent prefabricated dwellings
and temporary or semi-permanent dwellings for emergency
(c.g. carthquake) relict, tor contractors” workers in remote
regions, military camps ctc.

The constructional cell unit lends wtselt readily to the
very rapid construction of small- and medinm-span build-
ings for workshops, stores, offices, garages ctc. Its erection
by unskilled labour and its reuse potential make it most
intcresting in this ficld. In the industrial sphere, natural
lighting can be obtained by inscrting constructional cell
panels of translucent materials in the walls or roof.

There is a continnal demand, particularly in cold or wet
climates for cheap structures for storage of crops and for
implement storage. Being cheap and of a simple “do-it-
yourself "’ nature, the constructional cell unit should be most
attractive to the farming community. In addition, it can be
used to build animal shelters, silos, cercal containers ctc.

The constructional cell unit may also be used for curtain
wall pancls, roofing-clements, insulation matcrial (if made
from paper cardboard) and for decorative and anti-echo
concrete wall shuttering.

| REPORT FROM THE CEYLON INSTITUTE OF SCIENTIFIC
AND INDUSTRIAL RESEARCH

Ligno-plastic wood

A new process has been developed by means of which
inferior species of wood, such as rubber-tree wood, can be
treated, withont the use of chemicals, to give a product of
enhanced physical and mechanical propertics.

The process consists of the controlled compression of
wood at clevated tempceratures, and the product is known
as ligno-plastic wood. Among its attractive features are
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improved colour, high gloss, resistance to fungal decay
and insect attack and cnhanced durability and dimensional
stability. Although comparable in quality with other high-
gradc natural woods nsed in the furniturc gndustry and the
building trade, such as tcak, satin and nadun, ligno-plastic
wood is appreciably cheaper. It can be produced in sufficient
quantity to mect domestic nceds and cxport requirements.




Bottling coconut milk

A process for bottling milk of young coconuts has been
developed at the Ceylon Institute of Scientitic and Industrial
Rescarch. It is likely that this process will be available tor
commerciai exploitation when testing has been compled.

A process which conforms to the Pure Food and Drugs
Laws applicable to soft drinks, ensures the preservation of
the natural characteristics of the milk, which otherwise

would fermene shorddy atter s removal trom the nue.
Further laboratory tests are being made on mulk several
months old to ensure that iv will keep sanstactorily tor long
peniods.

The optimum age of the coconut for purposes ot bottling
the milk has been tound to be trom six to seven months.

Passion-fruit seed oil

Necarly all the passion-fruit, Passiflera cdulis, grown in
Ceylon forms the basis for the manuiwture of a popular
beverage. Its szed, however, contains an oil rich in linolcic
acid. As much as 70 per cent of this diunsaturated fatty acid
has been found in passion-fruit sced oil, which has been

used successfully in the laboratory preparation of an alkyd
resin paint of high gloss and good weathering properties.
When refined, the oil can also be used for edible purposcs.
The quantities of seed are as yet insutticient tor induostrial
exploitation.

REPORT FROM SHRI RAM INSTITUTE, DELHI |

ABS plastics development

ABS plastics arc madc from threc basic monomers,
acrylonitrile, butadicne and styrenc, cither by grafting
styrenc-acrylonitrile onto a butadicne-based clastomer or
by blending a styrene acrylonitrile copolymer with buta-
dicnc-acrylonitrile clastomers. ABS polymers arc tough,
hard and rigid. They possess an excellent combination of
mechanical, thermal and clectrical properties as well as
chemical resistance. In view of these propertics, ABS
polymers are versatile materials for enginecring and thus
belong to the family of engincering plastics. Being relatively
incxpensive and having good fabrication and mechanical
properties, these plastics can replace metals, wood and
ceramics in many machine parts. The widely used applica-
tions of ABS include the manufacture of telephones, pipes,
houschold appliances, refrigerators, typewriter bodics and
automobile parts. Moulded parts from ABS plastics can be
clectroplated and thus replace non-ferrous metals in many
applications.

The various grades of ABS polymers developed at the
Shri Ram Institute can be processed by most of the con-
ventional techniques. The material lows well and is stable
thermally over a wide range of processing temperatures.
It does not corrode tools and releases casily from monld
surfaccs.

The general process developed at Shri Ram Institute
consists of the following:

Preparation of butadicnc=hased clastomer. To a reactor with
an agitator, water, emulsifier, initiator, moditicr and then
butadicne arc transferred. For certain grades of ABS, the
clastomer employed is a copolymer of butadiene with
styrenc or acrylonitrile. In such cases, the requisite amount
of vinyl monomer is added with butadienc. The poly-
merization is conducted in an oxygen-free atmosphere at

temperatures varying from 5°C to as high as 75°C, depend-
ing upon the nature of the product required.

Grafiing styrene acrylonitrile monomers onto butadiene-based
clastomer. To the elastomer prepared in this manner are
added styrene and acrylonitrile monomers as well as extra
cmulsitier, mitiator and moditier. The reaction is carried
out at 60°C -70°C. Speaial grades of ABS are prepared
by grafting styrene and acrylonitrile onto the clistomer in
solution,

Blending, coagulation and drying. The latex which results
from the above is stabilized with an antioxidant and blended
with styrenc-acrylonitrile copolymer. The product s
coagulated, washed and dried at 80°C:. It is then blended
with other additves, extruded and pelletized.

Various grades snitable for injection moulding and ex-
trusion are prepared by adjusting the physical and chenneal
structure of the clastomeric part, the resin 10 clastomer
ratio, the molecular weight of the gratt, degree of gatiimg
and molecular weight of styrene acrylonitrile copolyma
used for blending.

The following raw materials are required to produce one
ton of standard ABS material:

Acrylonitrile 160 200 kg
Styrene 640 700 kg
Butadiene 150 220 kg

The specifications tor styrene, butadiene and acrylonitrile
are the same as those for the same materials used to produce
polystyrene, synthetic SBR rubber and acrylic tibres.

Readers are invited 1o submit for publication bricf reports of
indnstrial research projects which they have recently completrd
or are carrying out and which may be of interest to their counter-
parts in developing countries,
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Answers to Industrial Inquiries

The UNIDO Industrial Ingniry Service reccives requests
from developing countries for possible soltions to a wide varicry
of industrial problems. “T'o give readers an idea of the range of the
topics covered, cach issue of the Industrial Rescarch and
Development News carries a seleaed list of qnestions recently
reccived hy the Service in addition to an awswer to a specific
ingniry.

Readers are iuvited to write to the Iudustrial Inguiry Service
for further information on auswers to any of the qnestions
published helow, quoting the reference unmher, or to submnit
inquirics on similar or other industrial problems.

Information has been requested on the following:

Sources of supply of machinery for the manufacture of
medical adhesive plasters and of machinery for packaging
in spools and strips under sterile conditions; specifications
of the cotton material used in the manufacture of these
adhesive plasters.

A company in Pakistan (Q 770)

Recent developments in the techniques of washing handi-
craft carpets in single picces; sources of supply of
machinery that can increase the output of individual
carpet washing,

An organization in I'nrkey (Q 777)

Suppliers of machinery for slitting and roll-winding
cellophane for 2.4 -2.6 mm opening strips for cigarette
packages.

A company in Turkey (Q 780)

Recent developments in processes and production ma-
chinery for the wool industry.
A company in Turkey (QQ 784)

Present trends in and evaluation of documentation classifica-
tion systems; the availability of a thesaurus system for
industrial documentation and for scicntific cconomic
systems,

Au iudustrial coutre in Tunisia (Q 788)

Production of activated charcoal for bleaching purposes
from coconut shells,
UNDP, Ceylou (QQ 789)

Supplicrs of machinery suitable for extracting essences from
Howers.

A compauy in Ceylon (Q 812)

Utilization of rice by-products.
A company in Indonesia (Q 818)
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Extraction of pine oil from the sawdust of the Monterey
pine (pinns radiata).
A company in Chile (Q 821)

Diatomite production from local natural diatomite.
A company in the UAR (Q 827)

Know-how and cost of equipment for a universal laboratory
pilot plant, A multipurpose unit for rescarch and develop-
ment in polymerization, alkylation, distillation, hydro-
genation, saponification and other related processes used
in the petroleun and petrochemical industries.

A request from the ECAFE region (Q 825)

The manufacture of synthetic or  artificial camphor;
supplicrs of suitable siall plam for the production of
synthetic camphor.

A Company in Ceylon ((Q 833/834)

The manufacture of cement and sulphuric acid using
gypsum as raw material.
An industrial centre in the United Republic of Tanzania
(Q 835)

Visual display systems for production planning.
A company in Colombia (Q 838)

Industrial process of detoxication of castor oil cake for use
as animal feed.
Au industrial centre i the United Republic of Tanzania
(Q 846)

The production, consumption and niarketing of ready-
made clothing in Europe; cquipment and wmachinery
manufacturcrs for this industry,

A company in Torkey (Q 857)

Automatic and semi-automatic factorics and equipment for
the production of bricks; technical and techno-commer-
cial information on the operation of such factories.
Madagascar, Tnnisia, Tnrkey (Q 864)

Suppliers and prices of control equipment for electric
or oil- and gas-fired boilers and furnaces to achieve
maximum heating efficiency.

A rescarch institnte in the Sndan (Q 881)

Documentation on the present technical efficiency and
economic interest in desiccation (freeze-drying).
A bank in Portngal (Q 892)

Suitable cquipment for the processing of cassava.
A company in India (Q 904)




The correction of errors on belt conveyor weighing
machines.
A company in South Awerica (Q 908)

The processing of uiacademia nuts.
A company in Kenya (Q 922)

Problems encountered in the weaving process
Two questions have been received from a company in

India conceining problems encountered in the weaving
process.

The first question was on the problem of migration ot

ends in the sizing of warp yarn. This migration results in
“crossed ends” on the weaver's beam at a frequency ot 5 to
10 per 1,000 metres between two consecutive beams. The
company wished to find a method of minimizing this
frequency.

Farbwerke Hoechst AG of Frankfurt/Main, Federal
Republic of Germany suggested the following preventive
measurcs:

o Reducing to a mimmum the distance between the
deflecting members;

e Fitting the deHecting rolls as grooved rolls:

® Passing the threads through an expanding reed
betore beaming;

@ If there are no crossed threads, carctully sticking or
clamping the warp together;

o Workimg carctully when tying the warp to the
machine:

o It the crossing of ends 1s due to electrostatic charging,
rinsing of the sized warp or fiting an ionizer,

The sccond quc.\timl concerned the detection and clini-
nation of shuttle marks in terene (terylenc) fabric.

In this case Farbwerke Hoechst AG indicated that the
shuttle marks were probably what are known as pimched
wefts, which occur when the work is pinched by the shuttle
in the shuttle box and becomes soiled in the process. The
following possible causes were suggested:

o Empty shuttles;

e Inadequate braking of the yarn in the shuttle;

® Wrong adjustment of the shuttle box, the mechanisin
for catching the shuttle, the pick motion ctc.

For Your Information...

The following publications may be purchased from: Unired
Nations sales distributors, through local hook dealers, or dircetly
from: Sales Section, Room 1059, United Nations, New York,
N.Y. 10017, United States of Amecrica, or Distribution and
Sales Section, Palais des Nations, CH-1211 Geneva 10,
Switzerland. Prices are given in US dollars but payment may
be wade in other currencies.

A Study of the Capacity of the United Nations
Development System,

Vol. 1, 69 pages and Vol. Il, 510 pages (Document DP/5,
$1.00 and $6.50),

After onc year of study of *“‘probably the most complex
organization in the world”, Sir Robert Jackson has made
a 600-page report in which he appeals for a “considerable
number of Hcads of Statc and governments” to combine
for decisive action to give increased impetus and vigour
to the United Nations system for development co-operation,

In the study commissioned by the Governing Council
of the United Nations Development Programme (UNDP),
Sir Robert said this was “imperative” if the developing
countries were to get the kind of “pre-investment and
technical assistance” they nced and want from the United
Nations.

He declared that the United Nations “despite its present
limitations, has demonstrated conclusively that it is the
ideal instrument to do the job”. The study emphasizes
the nced to “keep possible achicvements of the UNDP”
constantly in mind. *Not only does it exist as an active
programime, it operates in a hundred countries, brings help
of the most varied kinds to the solution of an astonishing
range of problems - in fact is the cmbodiment of the United
Nations to villagers and townspeople, as much as to senior
civil servants and ministers. It demonstrates  and universal-
ly-- that the UN systemi can and does act™.

The report may be considered as complementary to
Partners in Development. Whereas the latter deals with
the broad perspective of problems of development aid,
the formier tackles the more specific question of the actual
and potential capacity of the UN system to make an
cfective contribution to world  cconomic and  social
development. It is also closely related to the work under-
taken on the Second Development Decade.

Prepared after consultation with more than 100 govern-
ments and the many organizations m the United Nations
system, the report comprises two volumes divided into
five parts. Volume 1, which constitutes the first part, is
cntitled “The Commissioner’s Report” and contains the
essence of the Study’s findings and proposais, together with
an implementation plan for the main recommendations.
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Volume 1 contams mne turther chapters divided into duee
sceetions: Part 11 deals with the character and content of the
activities of the UN system i the field of development
co-operation (Chapters 2, 3 and 4); Part 1T considers
procedures tor plannmg and operating the programme
(Chapters 5and 6); and Part 1V s concenied with organiza-
uon, adnnnastration and tinanee (Chapters 7, 8, 9 and 10},
A summuary ot the prmapal recommendations is given,
as appropriate, at the end ot cach chapter. Part V- consists
of appendices giving the statistical and other background
niaterial on which the Report s based.

Sir Robert Jackson, who comes from Australia, has had
over three decades of experience in development work,
both mside and oueside the United Nations, In his report he
streses that “the fine and foremost requirement s tor
governments to adopt  consistent policies  towards  the
various aspects of development co-operation ofered through
multilateral channels, 4 process that could be greatly assisted
by the reduction and rationalization of the occasions and
places n which policies tor the numerous components of the
UN development system are laid down, This would need
to be accompanied by the simplitication and concentration
of the organizational structures and of the incerrdlationships
of the vanious components of the UN system dealing with
development at the headguarters, regional and counery
levels, so that all their acavities and policies are properly
co-ordinated.

“Within this orgamzational tramework, a truc country
approach should be developed. It should be based on deep
and comprehensive  understinding of  cach country’s
over=all problenis and on a long-term, integrated program-
me for the co-operation of the UN system in the solution
of those problems, dovetailed into the national development
plan and subscribed to by all concerned. This, in turn,
would demand greater decentralization of actual operational
activitics, with proper authority centred on the government
and, so tar as the system is concerned, on the Resident
Represeneative,”

At one point in his exposition of the problems and the
opportunitics tor cfective United Nations assistance to
“the Third World™, Sir Robert declares: **We have come
to the crossroads. Two ways lie ahead. One is a familiar,
well-beaten track  the ad hoe, tinkering methods of the
past. The other beckons to new horizons.”

The study, he writes i his toreword, left him with
several strong impressions. And the first was positive.
“Tam convinced  that technical co-operation and  pre-
investment are one of the most effective ways of assisting
the developing  countries in achieving  cconomic and
soctal progres.”

However, he crincally examines factors which have led
to a situadon in which “the developing countries aren't
getting as good a technical assistance service as they should”
and m which “the tuture progress of the UN system is
threatened™,

Referring to the complexity of the United  Nations
system, the report notes that its machinery is under the
control ot no less than 30 separate governing bodies
that the machine is at present so organized that cHective
managerial direction is very ditticule.
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An inmiediate remedial step, he suggests, would be to
give the machinery “a strong, central co-ordinating organi-
zation by re-structuring the UNDP" and giving it “greater
power and independence”. The UNDP should be “the
recognized central body tor consolidating and expanding
co-operation with all the developing Member States™, and
governments should “continue to provide UNDP wath the
necessary tmancial resources while it is being re-structured”,

The report emphasized that the United Nations spe-
dahized agencies “have an exceptional contribution to
make, but that their work n the ticld of development
co-operation must be co-ordinated (through a moditied
UNDP) like any department in governmens”. The agencies,
the report continues, should “receive the tmancial support
necessary tor them to perform their constitutional fune-
tions™.

The study tinds justitied the criticism that the system s
slow and is not yet making the best use of UNDP resources.
Impediments to capacity exist at the central, ticld and
regional levels, the study states. But while these constraints
on capacity “must give cause tor concern, they should not
give cause for despair . . . Today's problems should, under
no circustances, be permitted to cloud cither the achicve-
ments of the past or the challenging opportumitics that now
exist for the tuture™. And that future should be viewed
“above all with imagimation and with confidence and
determination™. ‘

While the World Banl. Group should be the United
Nations chict arm in the hield of capital mvestment, the
UNDP should pertorm the same function for basic techni-
cal co~operation and pre-investment;; and. the report adds,
it is sclf=cvident . . . that UNDP’s operations must expand
at about the same rate as those of the Bank™.

Outlining a plan of action to achicve optimum benctie
to developing countries, the study, among major innova-
tions, proposes an integrated United Nations Development
Cycle covering programming, project formulation, 1n-
plementation, evaluation and tollow-up; and a com-
prchensive information system covering three types of
information - technical and scientific, cconomic and social,
and opcerational imd administrative.

Sir Robert has proposed a phased implementation over
the next five years of the plan he suggests. He states:
“"Governments now  have the Study. They have Mr.
Pearson’s Report. They have the outline proposals for
the Second Development Decade. As 1 have said, this
offers them an unprecedented opportunity for reviewing
their policies towards the developing countries, and for
taking deliberate and sustained action to resolve what we all
know in our hearts is the problem of our time. Yet, tragical-
ly, too many people including too many leaders in the
affluent states - now appear to believe that the plight of
two-thirds of mankind can he safely swept under the
political rug and left there.”

The plan of implementation for the Study's proposals
envisages two stages 1970 71, and 1972 75. The end
of the second stage would thus coincide with the mid-
point of the Second Development Decade. Progress should
be reviewed hoth in 1972.and 1975. As to cost, it is reckoned
that the proposals would require an increase of about




USS7 mullion m the annal budget of UNDP, but this
ought to be very Lirgely offset by a corresponding savimg
m the regular budgets of the Specialized Agencies.

The Capacity Study’s proposals are not limited to the
next five years, however. True to the longer perspective
adopted from the outset, they have been conceived in
such a way as to constitnte the tirst steps in a long-term
process of consolidation and rationalization of the organs
of the UN systemi dealing with cconomic and social
development, if this were desired by governments.

The final deaision as to whether the Study's proposals
should be adopted depends on governments. Some pre-
liminary discussions took place at the regular session ot the
Goverming Council in January 1970, but decisions were
made only at the meeting called specifically for the purpose
of constdering the Capacity Study in March 1970 (the resules
of which are reported below). The Governing Council's
recommendations will be submitted to the summer session
of ECOSOC which, in tumn, will report to the General
Asscmbly in the antumn of 1970. It may be possible to
start preparing the practical application of some of the
proposals during 1970 so that they can be put into cffect
carly in 1971,

Consultants’ Comments
on Sir Robert Jackson’s Report

The eight consnltants who advised Sir Robert  Jackson,
Connnissioner, dnring the preparation of the “Study of the
Capacity of the United Nations Development System” have
now presented their onnt commuents on his report.

The consultamts, appointed in a personal capacity on the basis
of their qnalifications and cxperience, were: Mr. Banchana
Atthakor, Minister of Lconomic Affairs, Thailand; Mr. Ali
Attiga, Former Minister jor Economy and Trade, Libya;
Mr. Mamadon Aw, Former Minister for Plauning, Equipment
and Iudustry, Mali; Mr. David Bell, Exccntive Vice-President,
the Ford Foundation, United States of America; Mr. Ernst
Michanek, Dircctor-General, Swedish International Develop-

ment Authority, Sweden, who acted as Chainman of the Panel of

Cousultants; Mr. Janos Szita, Deputy Minister, Searetariat for
International Economic Relations of the Council of Ministers,
Huugary; Mr. Alcksei V. Zakharov, Deputy Permanent
Representative of the Union of Soviet Socialist Republics to

the United Nations. Mr. Raul Saez, Chairman of the Board of

Iuternational Power Ewmterprise, Chile, replaced Mr. Aannel
Perez-Guerrero as consultant when the latter became Secretary-
Geueral of the United Nations Confereuce on Trade and Develop-
ment.

The consnltants found themselves in agreement with the main
findings of Sir Robert Jackson's report, and felt that these
findings did wot exaggerate the seriousness of the sitnation. In
their opivion, the reconmnendations contained in the report
provide a comprehensive framework for a reinforced, integrated
and efficient United Nations development system. Some in-
dividual objections were raised with regard to the role the study
assigned to the International Bank for Reconstruction and
Development (IBRD) in United Nations co-operation activities.

Tuming to the specific reconmnendations of the report, the
consultants concarred with  the  Commissioner’s  proposal to

mtrodiuec a Unied Nanons Dorcdopianr Cooporanion Cyd,
COMPEESINR . programming, projed forimdanen, aplessentation,
eralwation and pollow-np. Thoy cved thar the conre
eraeity for progrannning shonkd be reansporncd o the dorclopmy
conntrics; that the prosent projea=by-progecr approacts shonld b
replaced by o progrmmne approach. aud thar niln=yoar pro-
erammes symchronized e cad conntey’c owen plaming s
should e introdnced. A subvegional approacds was adeocated
when the individuad connrry represens an area toe nanow 1o
penmit effective action.

It awvas Jele thar the United Nations systens shondd s
a darger responsibilivy for assistance in developienr plinming and
Jor remoring bortdenecks that findt the capaary of the developimg
comtries o utilize extermal available knowdedee and inanial
FeSONrees ('[ﬁt'it'l!l!)'.

To make the fllest wse of ol werailable resonrces jor develop-
ment co=operation, the comsultants were of the opinion that the
implementation of projects within progranmes showdd be con-
tracted 1o the S[’t'q‘inl”t('d .'|.\'('Il('l'('\ W CXNCOITNG dgencie s
ontside the United Nations system i as wiversities, rescarcds
establistinents, public instittions, as well av public, co-operative
and private enterprises. I this process, the United - Nations
agencies shonld play o leading role, and no national, sectoral or
private interest shonld be allowed 10 inthienee the nature and
scope 0_" the operations,

The need for strong co-ordination and comtrali zation of policy
decisions in UNDDP was cmphasized, and the report’s recom-
mendation of a maximnm degree of decemtrabization of the plun-
ning and implementation at the hield level was endorsed. The
consiltants stressed the vitdl role of the Leonomic and Social
Council as the main co-ordinating body of the cconomic and
social activities of the United Nations system.

To tncrease the eflectivencss of the progranmning process, the
consultants advocated soumd organization at the ficld level and
great authority for the UNDP Resident Representative, They
also felt that to improve the gnality of international personnel,
o more thorongh system of selection, training ond bricfing was
required.

The consnltants woted that action is required nrgently and
reconnnended that the Governing Council establish o progrannme
of work for the implementation of the report, creating, if wecessary,
special machinery for thar purpose.

Following a series of regional symposia m 1965 and
1966, the International Symposiiun on Industrial Develop-
ment was convened by UNIDO in Athens m 1967, 1t was
the first major intermational meetmg devored exchsively
to the problems of mdustrialization of the developmg
countrics and pad special attention to the scope for ter-
national action and ftor co-operative corts among the
developing countries themselves i order to solve these
problems.

The serics entitled "UNIDO Monographs on Indintrial
Development  Industrialization ot Developing Countries:
Problems and Prospects” comprises 21 monographs devoted
to the main issucs of the Symposim agenda. Some mono-
graphs deal with specitic induwstrial szctors, sonmic with
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general industrial policy and others with aspects of inter-
national economic co-operation. All ot them are based on
the discussions m Athens and the documentation prepared
tor the meamg. Since cconomie,  technological  and
mstitntional aspects ot cach sabjeet are deseribed with
particudar reterence o the needs of developing countries,
1t 15 hoped that the monographs will make a disunctive
contribution m their respective arcas and, in parucular, will
prove nschul to Governments m connexion with the techmi-
cal assistance activitizs of UNIDO and other United Nations
bodies concerned with industrial development.

In JRDN Vol V No. 2, pages 45 46, briet summarics

were given of Fernhizer Industry, No. 65 Promotion of

Lxport-Oricnted  Industries,  No. 19, and  Swall-Scale
Industry, No. 11,

Notices of the following monographs are published
below: Construction Tudustry. No. 2, Building  Materials
Industry, No. 3, Manpower for Indnstry, No. 14,

Subscguent issues wil contain notices ot the remainder
ot the 21 monographs,

Construction Industry,
Monograph No. 2, 9% pages (Sales No.: E609.1.B.3Y, Vol. 2,
$0.56)

This monograph 18 a broad study covering the salient
teatures  of the constrnction industry  with  particular
reference to conditions in developing countries. It should be
read in conpuncuon with monograph No. 3 on the Building
Materials Industry, which s reviewed below,

In chapter 1 the place ot construction in the national
cconomy is discased. The relation of construction to the
gross domaestic product (GDP), to the gross domestic capital
tormaten (GDCH and to fined capital formation s
amnalysed.

The signiticance of data on the amount ot employment
provided by the construction mdustry iy considered.

The patterns of mputs and outputs i developimg and
industriahized  comntries are compared,  showing  that
developing comtries are greatly dependent on direct and
mdircct imports and materials, components, plant, equip-
ment and skilled nanpower and managerial staft, This
comparison also demonstrates that a nch smaller pro-
portion of the ontput in developing countrics is direcred
into maintenance and repair work than ' industrialized
countrics.

The importance of construction in national economic
development plans is discussed, and it is recommended
that the constrnction industry be given more consideration
than it receives at present. Finally, a development profile
for the construction industry is outlined.

Chapter 2 is a qualitive assessment of the construction
process. It nmmbers the main participants in tlie construction
process and deseribes the contractnal relationslps linking
them. The main stages of the process are analysed and
considered i relation to the participants and their contrac-
tual relationships. Difterent patterns of building are also
described with an indication of the circumstances in which
cach can be applied.
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The role of the Government in construction 1s dealt with,
It 1s noted that the Government should be prepared to
establish an explicit policy to promote 1he future technical
and  organizational  development  of  the  construction
industry.

Chapter 3 deals with the product of the construction
industry. For the purpose of analysis, this s broken down
into tonr sections covering respectively: new work and
maintenance and repairs; residential - building, non-resi-
dential building and other construction works; public
sector and  private sector; and modern and  traditional
categories. In conclusion, some recommendations are made
tor the future plaming of the construction indnstry.

Chapter 4 considers the guestions of manpower, ¢quip-
ment and tfimance. Manpower in this instance is viewed
gqualitatively. The requirement for different skills and the
variation i this requirement according to the type of
construction are discussed. The problem of the uneven
distribution ot protessional manpower is mentioned and
recommendations made for snitable counteraction on the
part of the protessional institntions at national and inter-
national levels.

It is noted that the mechanized equipment nsed i the
construction industry is relatively  expensive. Caretul
organization of the construction process 1s required ' the
use of this cquipment is to justify its high cost.

Itis suggested that developing commtries might themselves
undertake the production of some construction machines
of relatively simple design rather than import them. The
establishment in developing countries of planned pools for
more complex and less frequently utilized construction
machines is recommended and the possibility of importing
second-hand machines explored.

In the last part of chapter 4, which deals with tinance,
aalyses are given of the financial relationships among
clients, contractor and building-materials merchant; ot
unit costs; of functional clements, and ot non-building
COsts,

Chapter 5 presents the main issues discussed at the Athens
Symposium and the recommendations approved.

Chapter 6 outlines the scope tor United Nations action
to assist the construction industry in developing countrics.
Tlus includes suggestions for field activitics, supporting
activities and new arcas of activity.

Building Materials Industry,
Monograph No. 3, 77 pages (Sales No.: E.69.11.B.39, Vol. 3,
$0.50)

Chapter 1 begins by outlining the scope of the mono-
graph in view of the difficulty in cstablishing an accepted
defimition of building materials. It discusses trade in building
materials, and gives evidence of the attempt on the part of
the developing countries to reduce imports and increase
production in order to offset the disproportionate amount
of foreign exchange being spent on building materials.
An outline is given of the factors to be considered before
dediding on local production: cost of transport; production
costs; and consumption requircments.




Chapter 215 devoted to the trends in comumption ot
butlding materials. An analysis of key materials is presented.
wing per aapita consumption (by weight or voluine) as an
index. The materials considered are cement, steel, brick,
sawnwood, wood-based panels and plastics. In the section
giving an interpretation ot the trends, mention is made of
the ditficulty i drawing conclusions trom an analysis that
refers to only one year. However, it can be expected that
there will not be very much change within a period of ten
years, and an over-all picture of the situation in many
countries of the world provides a pattern from which indi-
vidual countries can benetit in developing their plans. In
conchision, a statistical analysis is presented of the data
discussed in the chapter using o computer programme for
polynomial regression.

Chapter 3 suggcsts another approach to the problem of
asessing  consamption of building  materials,  Materials
inputs into new buildings can be evaluated by surveying
existing construction. The importance of the possibility of
substitution of materials in the assessment of the total
requirements per unit ot construction is mentioned. The
substitution of materials in the construction of roofs, main
structure, walls and floors is discussed. The chapter con-
dudes with a brief description of the materials used in civil
engincering.

Chapter 4 considers the problems of the building materials
industry itself in the light of the analysis of the use of build-
ing matcrials in the first three chapters of the monograph.
First, the stages of industrialization of building materials
and components are discussed, with sections devoted to the
pattern of industrialization, to building clements and to a
survey of specific building materials. This is followed by
a consideration of the production characteristies of building
materials giving tables of building materials graded accord-
ing to sclected production criteria. Finally, the chapter deals
with the most important production criteria, such as raw
materials and plant location, size of market, labour skills,
and value addced by the building materials industry.

Chapter 5 deals with the planning and organization of the
building materials industry and points to the importance
of cstablishing a mechanism to procure information on
which to base plans and forecasts. Mention is made of the
various problemis that arise in the course of implementing
plans, such as inadequate transport networks, lack of
technical know-how, lack of financial incentives. The
establishment of technical institutions for the provision of
advisory scrvices and rescarch laboratory facilities accord-
ing to the needs of specific countries is recommended. Such
institutions should also set up the required quality standards
and codes of practice. The chapter concludes by outlining
some financial incentives that have application to the
development not only of the building matcrials industry
but to industry in general.

Chapter 6 deals with the issucs discussed at the Athens
Symposium and the recommendations approved.

Chapter 7 deseribes the action ot UNIDO and otlier
United Nations organs 1owards the promotion of the
building marerialy industry m- developung commtries.

Manpower for Industry,
Monograph No. T 34 pages ovales Now:
Vol 14, S

Lo AL 3,

Chapter Tis concerned with the doernmmation of soals
to be achieved m the educarion .nd training of skilled
mdustriad manposwer. It is pomted out that the tanret tor
cach of the various sources of mdistrial skills must be sel
by the Government. The tactors to be taken mto con-
sideration in the setting of shore and Jong-term tarzers are
cnunmerated, and the important part plived m dus tield by
data on manpower regnircments is demonstrated.

Chapter 2, which deals with the etticient ise ofimanposwer
tor industrial development, suggests measures that should be
undertaken to channel young people into the proper
educational and training facilinies: outlines steps to be taken
towards directing qualiticd persons to the required jobs;
and shows what might be done to improve the performance
of industrial nanpower.

Chapter 3is devoted to systems of education and traming
in developing coumtries. An outline is given of the strincture
of skills required for induserializanon. To meet the needs
and combat the problems of sctting up education and
traming programmes for industry, a tour-phase apporach
is suggested. The phases are: general clementary edncation;
general secondary education; imitial job training combined
with further education; and upgrading, refresher courses
and retraining schemes combined withi turther education.
A description is given of what can be required and expected
ot cach of the phases. The chapter conclides with a section
on the training of specitic categories of workers: lower-
level industrial  persomnel, including  skilled  workers;
middle-level industrial personnel; and ligher-level indus-
trial personnel.

Chapter 4 deals with the admmistration and tmancing
of industrial training schemes. Ideas and principles are
suggested that may be adapted to specitic needs. Sugges-
tions arc made tor the cstablishment of an mdustrial
training organization, outlining its possible functions and
noting the prioritics. The nmain sources of tinancing of
cducation and training programmes are given. A suggested
means of sharing of the costs of the tour phases of edncation
described in chapter 3 between national education systems
and industry is described. Finally, there is a section on the
association of industry with training programmes.

Chapter 5 reviews the issues discnssed at the Athens
Symposium and the recommendations approved.

Chapter 6 is devoted to a description of United Nations
activities to promote industrial manpower development
with particular mention of UNIDO activitics.
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Calendar of Meetings

Conference of the Internationsl
iron and Steel institute

Paris, France, 1214 October. International
Iron and Steel Instituec, 5 Place du Champs
de Mars, Brussels 5, Belgium.

Industris! Research Institute Annusi
Maeeting

Washington 1.C., 13—16 October. Mr.
G. W. McBride, Industrial Rescarch

Insticute, 100 Park Avenue, New York,
N.Y. 10m7, US.A.

Fifth Congress on Materisl Testing

Budapest, 1924 Ocrober. Scientitic So-
ciety of Mcchanical Engineers, Szabadsig
tér 17, Budapest V, Hungary.

Seventh International Conference on
Asinforced Plastica

Brighton, 20—22 October. Mr. T. Wells,
British Plastics Federation, 47 Piccadilly,
London W. 1, United Kingdom.

World Symposium on Mining and
Metallurgy of Lead and Zinc

St. Louis, Missouri, 21--23 October. Mr. J.

C. Fox, Sucicty of Mining Engincers of

AIME, 35 East 47th Strect, New York,
N.Y. 1017, USA.
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Conteinerization 70 (System and
Methods)

Munich, 21—-24 October. Munich Fair
Authority, Theresicnhshe 13, D-8 Mu-
nich 12, Federal Republic of Germany.

Sixth internstional Machine Tool
Congress

Budapest, 2426 Oxtober. Scientific So-
cicty of Mechanical Engincers, Szabadsig
tér 17, Budapest V, Hungary.

Eighteenth Annusl Joint Engineering
Mansgement Conference

Chicago, Hlinois, 29--3) October. Group
on Enginecering Management, Institute of
Electrical and  Elecuronies Engincers, 345
East 47th Street, New York, NUY. 10017,
US.A.

internations! Symposium on
Industrisl Wastes

Stockholm, 2-46 November. Mr, B,
Goransson, ¢/o Swedish Water and Air
Pollution Rescarch Laboratory, Drotening
Kristinas Vag 47D, 114 28 Stockholn O,
Sweden.

Electronics 70

Inecrnational Trade Fair for  Electronic
Components and Related Production and
Mecasuring Equipment, Munich, 5—11

November. Munich Fair Authority, The-
resienhdhe 13, D8 Munich 12, Federal
Republic of Germany.

Eisventh International Conference
and Exhibition on Automation and
Instrumentation

Milan, 20—26 Novcember. Fedcration of
Scientific Associations (FAST), Piazzale
Rodolfo Morandi, 2-20121 Milan, lealy.

Engineering Materiela and Design,
Internationel Exhibition and Con-
ference

London, 30 November—4 December.
Industrial and Trade Fairs Limited, Com-
monwealth House, New Oxford Strect,
London, United Kingdom.

Third Symposium on Problems of
Electropiating

Budapest, 1 —3 Dccember. Mr. L. Prockl,
Scientific Socicty of Mechanical Engineers
Szabadsig tér 17, Budapese V, Hungary.

Meeting of the Amaericen Soclety for
Testing and Materials

Kansas City, Missouri, 611 December.
Mr. J. B. Bidwcll, American Socicty for
Testing and Matcrials, 1916 Race Street,
Philadclphia, Pennsylvania, US.A.
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