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Computerized Information 

Systems and Development 

Assistance By 0. K. Thompson «nd W. D. tchiooT 

Th« Authors: 

George K. Thompson received his training 
in librarianship in the I'.S.A. at Western 
Reserve I 'nivcrsity. l'or several years he 
served on the stafl of the I 'nited Sations 
Luropcan Headquarters Library in Geneva 
and subsequently moved to the International 
Ltibour Office u. I%l. lie became Chief 
of the (Antral Library and Documentation 

liranch of the ¡H)'s Department of Research and Planning in 
IW>~. Ik is ¡i member of the international Committee for Social 
Science Documentation and has been active in efforts to co-wdinatc 
the development of plans for the computerized storage and 
retrieval of bibliographical information in several ( X agencies. 

William D. Schieber a 1%2 graduate of 
\ortlnvesterii I nivcrsity, Chicago, i'.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 computer stored bibliographical 
information at the Institute of Library 

Rest arili of the ( 'nivcrsity of California at Berkeley, he accepted 
his present assignment in charge of systems development and data 
processing in the Central Library and Documentation Branch 
of the HA). 

KT o siNiiLi 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 effective 
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 difficult to define the economic 
vahe of information, tew cost effectiveness studies have 
ever been made of operating information systems. Tliis 
probably explains why very few people are fully aware 
or the staggering economic implications ol lia- uilouuaüou 
problem. It may certainly come as a shock to learn that an 
estimated US$500,(XI0 per day is wasted in American 
libraries alone because of the lack of centralized cataloguing 
of all new books published in the United States. As Ameri- 
can books represent only a fraction of the total store ol 
information, it is obvious that the lack of an organized 
information system is costing the world community 
billions of dollars annually. 

Information required for proper programming and 
carrying out of development assistance work takes many 
forms and is extremely varied in nature. It may encompass 
information about country needs, available resources, 
institutions, consultants, projects, experts, equipment, 
products, industries and available technology. It may be 
found in published documents, statistical tables, equipment 
catalogues, candidates files, visible index files or recorded in 
someone's memory. 



Development assistante work iv characterized on the onc 
hand by a paucity ot funds available to further tin- amis ot 
economie .nul social development and on the other In 
a \vul«.*l> expressed desire to channel mon tends into the 
development process. I In lack ot a propiT system tor 
recording information on country needs, programming 
ob|cc lives and mirrili or p.isi profils hampers tin- entire 
process and i reato., in eltcct. a vicious unie. Additional 
funds tor development purposes could probably be obtained 
il siittu Klit information were available lo enable doiioi 
Huillines and institutions to identity needs in a more 

systematic way. 
A mniiber ot task tones and international commissions 

have recently delved into various aspeets ot development 
.issistanee (Jackson, Pearson. Tmbcrgcn), and a number ot 
proposals for national aetion have been formulated, notably 
in tile United States by Ashcr and Peterson and in Canada 
through recently approved legislation establishing an 
international development rese.in h centre. At least two ot 
illese, the "Capacity Study" of Sir Robert jacks» n and the 
Canadian proposal, contain sections dealing with the need 
for setting up an international information SA stem on 

development assistance. 
To be able to speak ot sharing ot information resources 

among agencies active in development, it is fust necessary 
to decide on information priorities and agree upon ways 
of collecting the required data. To be interchangeable, 
these data must be processed in such a way that they can be 
easily transmitted troni one agency to another, and they 
must he capable of manipulation in a variety ot ways to 
serve a number of clitlerent purposes at the planning level, 
at the implementation level and at the research or transfer- 

or-knowledge level. 
Several tools are required to do this. To make informât ion 

readily accessible to many different types ot users, n should 
be recorded in natural language or something quite close- 
to natural language in order to limit manual coding and 
decoding operations to an absolute minimum. Indexing 
terms, called descriptors, taken troni a vocabulary ot 
commonly used terms in the field of development assistance, 
are employed for this purpose. (Tor a discussion of the 
technique, see Jean Viet's article "Documentation and 
Development" in ¡RDS. Vol. IV. No. 2, pages 32-35.) 

Assuming that electronic computéis will be necessary 
to process this vast amount ot recorded information, 
a series of computer programmes will be needed to enable 
users to manipulate these data according to their individual 
requirements. These institutions should agree upon a well- 
defined division of labour so that they will not be analysing 
and recording the same data- an expensive task. 

During the past few years there has been a marked 
increase in the use made of computers to store, manipulate 
and retrieve non-numeric data. Almost without exception, 
the computer programmes developed to handle these data 
have been tailored to each specific task. When a new lile had 
to be created and used, a totally new set of programmes was 
written. With the realization that this practice was proving 
extremely costly, a number of computer manufacturers 
developed generalized systems for information retrieval. 
In concept these systems represent a significant step forward, 

but in practice they tend to be elaborate and i..¡iiue '.age 
machine s on which to be run. In addition, the s impose ugni 
restrictions on .nput and output tonnai and on tin- up. .«I 
content that can he carried in the tiles. 

The principal requirement ot a ¡'.encrai system is tini it 
allow maximum flexibility tor the institution using it 
It should be easy to use existing computer piogrammcs !.. 
accommodate new types ot data and io prepare new ivpes 
ot output unforeseen at the outset, and it should I e easy loi 
one institution to exchange data with anodici. 

Specifically, such a system should allow the usci io input. 
edit, correct, store .\iu\ update data and to reti leve and 
display data without having to unte a new sei ot routines 
every time a different tile is used, hies ot personnel data oi 
lists ol equipment and spare parts, tor example-, could be 
precesseci with most ot the same programmes ih.it might 
dso handle bibliographical or project data. 

Furthermore, a general system should provide the usci 
with a conceptúa'! basis that would allow him to process 
data in any type of computer, in ban h-pi oc essine, or 
on-line mode, using any tyj e ot mass storage sudi as 
magnetic tape or disk. The system must also be capable ot 
expansion and change. Programmes developed should be 
modular, so that as new techniques become available they 
may le incorporated into the system. The data tiles them- 
selves must be easy to update, and u must be possible to add 
new data elements to an entire tile with a minimum of 
effort. 

The key to such a generalized system is the adoption ot 
a general, logical record structure that is independent ol 
the content of the data stored in the record. A panie ulaily 
noteworthy structure tor handling bibliographical re.onls 
was developed tor the United Stales Library ot Congress. 
Called MARC-II (Machine-Readable Cataloguing: it 
accommodates bibliographical data, is extremely compact, 
,uid permits relatively easy retrieval ot individuai data 
elements from the record by means of control information 

stored in the record. 
As soon as an institution standardizes its J.u.i toi mat, 

it is in a position to share work done elsewhere. I he 
advantages, therefore, of adopting an international standard 
data transmission format are extremely attrattive. Siine lin- 
ciata format is standard, the logic ot computer propiamincs 
will lie nearly identic al, even though these programmes m iy 
be written m différent programming languages oi loi 
different computers, (liven a standard data ti.insiiiissioii 
format,design ot the component parts ot a genual informa- 
tion system i an be doue m different plans by ditleieni 
co-operating institutions. When necessary, conversion 
programmes can be written to enable existing computer 
systems to interface with the International Standard Data 
Transmission Format by converting the standard trans- 
mission format to and from the format in use within in- 

dividual institutions. 
It is within this perspective of generalized objectives that 

the Integrated Scientific Information Servite (ISIS) has 
been designed and is being implemented by the International 
Labour Office in Geneva, lo date, the system has been 
used to record, display and retrieve information about 
documents. At present (mid-WO), nearly 40,(KK) biblio- 



graphical records exist on magnetic disk and are being 
used to generate a variety of printed indexes and for 
document retrieval. A master cumulative index to all 
documents analysed in the five-year period from 1%5 to 
\%l) has been prepared and will be published in late 1970. 
Interrogation of the file is done in conversational mode 
on-line via visual display terminals. Search results art- 
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 number and so on), together with a subject 
abstract written in natural 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-awareness bulletin. International Labour Docu- 
mentation, containing some 150 bibliographical records is 
distributed weekly to 1,300 recipients, ILO research staff or 
other libraries and research institutes. A separate Bristol 
edition is cut up to make catalogue cards, which arc filed 
in two locations in Cleneva, forwarded to the Union 
Catalogue housed in the National Library in Berne, and 
also supplied on request to ILO researchers wishing to keep 
their own manual files. A sample bibliographical record is 
shown below in figure 1. 

Each week new additions to the file are passed through 
a computer programme which assists in the detection of 
errors. After all errors have been removed, the new records 
are placed in standard transmission format and added to the 
master 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 each weekly issue of 
International Labour Documentation. 

Although many searches for information can be satisfied 
by consulting either the printed indexes or the manual 
files of catalogue cards, more complex searches require the 
use of the computer. Search questions arc formulated on 
a visual display terminal linked to the ILO computer. The 

simplest strategies permit searches by combinations ot 
descriptors, language and date of publication in Boolean 
expressions of ands, ors, or nots. As each new element is 
typed on the terminal keyboard, the computer responds by 
displaying on the TV screen the number of records con- 
taining that element, together with the total number ot 
"hits" (matches) with previous elements 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 modified if it is felt necessary to 
bring out more or fewer answers. The computer may also 
be asked to conduct a "free text" search for any string of 
characters, such as a word, group of words, journal title etc., 
appearing anywhere in the bibliographical record. 

In many cases the search may be dealt with entirely on 
the terminal (see figure 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 fid remote terminals. Since experience has 
been gained in the pitfalls of mechanization and in the 

Figur« 2 
Sample dialogua with tha computar 

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

SEARCH NO. T-010.  ENTER QUESTION. 

- HANDICRAFT 
p « 00271» T • 00273 

* SMALL SCALE INDUSTRY 
P • 003U2 T • 00501 

+ ANY ASIA 
p - 02579 T • 00152 

Figura 1 

3U7U Engl i960 1M9U-- 
Puerr MO 
Greene J 
National Industrial Conference Board, Hew York 
Foreign nationals In International management - » »urv«y. 
[Mewïork,  1968.] 50 p.  dlagrs.   (Its . Managing 

International business,  no. 2.) 

Monograph on the /enploynwrnt policy/ and practice of 
/International enterprise/s In respect of /local/ 
/iwnsger/lal talent with particular reference to the /rolt 
of US % firma abroad - covers the /labour shortage/, 
/recruitment/  and /in-plant training/ of /management/ 
personnel,  /management development/, the role of /AntrlcaRt 
staff, etc. 

( ILO PUB 
P - 01828 

* UNIDO PUB 
P ° 00081» 

) 
P '  01912 

0 RESTRICTED 
P -  00228 

$ 
SAVE  RESULT   ? 
NO,   THANK  YOU I 
END SEARCH  T-010. 

T • 01821 

T • 01912 

T • 00021* 

00022 



production of various types «.if bibliographical services, the 
time has now come to consider how this type ot system 
can be generalized. Two modes of generalization are tore- 
seen: one of these is to broaden the coverage ot existing 
bibliographical records to include those ot 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 ot 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 agencies, including EAO, ILO, OECD and UNIDO. 
Each collaborating agency has agreed to use a common 
vocabulary and to make its data base available to the others. 
In tins way a significant first step has been taken to expand 
the system to achieve common purposes. 

Expansion of the system to accommodate other types ot 
data is also under way. ILO is now using certain modules 
of the ISIS system to accommodate data on research projects 
it is carrying out. This work will form the basis ot a truly 
generalized system. Although much work still remains 
to be done in the expansion of the ISIS system, it could 
probably provide a framework for a computerized 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 each institution to achieve its 
programme objectives. 

allowing for COIII'íISIU¡OII.¡I letrieval. Hie terminili imo/n 
ultimately include a display screen for the last protection ol 

lengthier answers. 
l'Ite types of documents now being protested originated within 

UNIDO, ¡hey include linglish language versions of printed 
publications such as major studies and reports, periodila! publica- 
tions and series, selected articles from IKON and the Industriali- 
zation and Productivity Bulletin; documents .'/ expeti 
working group!, workshops, and seminars, and those *ubinulcd 
to the Industrial Development Hoard; internal studies, technical 
assistance repents, including l SIDO feasibility studies; and 
answers to requests for information received by UXIDO s 
Industrial Inquiry Service. The processed material t> to he 
microfuhed. At a later stage, and as capacity betontes available, 
it may be possible also to process important unpublished feasibility 
studies deriving from outs'dc the I 'nited Xatious family. IXDIS 
docs not attempt to cover the world-wide published literature in 
science, technology and economics; this task has been left to 

existing abstracting services. 
It is envisaged that the IXDIS team as presently lOitstituted 

will process approximately live thousand documentary units 
per year. Vor the service to be of immediate use, the most up- 
to-date papers are being given priority, which means, in elìcci, 
that the current output containing the latest data will be made 
available first. This done, material from preceding years will be 
processed in reverse chronological order until the whole lunklog 
of CID (Center for Industrial Development, the forerunner of 
UXIDO) and l 'SIDO documents has been indexed (the target 

date for this is IVI). 
Through the provision of carefully maintained alphabetical 

indexes (organized by subject, author, title and country) and 
of the computerized search and retrievil services, IXDIS aims 
to increase and facilitate the flow of industrial information vitally 

relevant to the developing countries. 

HDITOR'S XOTH: 

Based mainly on the approach and experience outlined in the 
article above, UNIDO has now set up its own Industrial 
Information System (IXDIS) and is preparing its vast and 
growing collection of highly specialized documents for computer 
recording, storage and ready retrieval. 'The I 'NIDO programme, 
designed to form an integral part of the over-all I 'nited Nations 
information system, was launched in March and is expected, 
after an initial experimental period, to be in full operation this 

fall. 
A team consisting of three indexers, a reviser, and a systems 

analyst has been assigned to this task. Following the IIA ) pattern, 
the indexers produce a brief description of each document, in form 
of a worksheet, listing the bibliographical data 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 closely representing the 
subjects under discussion. It endeavours to give an exact indication 
of a paper's main theme and subsidiary topics, thus enabling the 
user to judge its aptness for his particular needs. With the 
co-operation of the International Atomic T.nergy Agency, which 
is located in Vienna, the INDIS programme is to be run on 
IAU A's computer, possibly with an attached UNIDO terminal 

Sample annotations 

(Poncik J. Draft Final Report. Feasibility Study ota Tannery 
Industry in Uganda. Vienna, l'>7<>.) 
/Restricted/ /UNIDO pub/- Draft /final report/ containing 
/feasibility study/ on establishing two /tannery/s in /Uganda/ 

(1) discusses /production capacity/ and availability ol 
/hide and skin/s for /processing/, also /working iapit.il/, 
/capital goods/ /investment/, .md /lost/ ot /chemicals/ 
(2) presents /market/ and /ecoiiomu analysis/ O) makes 
/recommend.«¡on/s on production ot /leather', as /import 
substitution/ and for /export/, and on /pun hase/ ot /mai liin- 
ery/ and /equipment/. /Statisti« s/. 

(Vietorisz T. Ihe Planning of Produit ion and Exp-   ts m 
the Metalworkmg Industries. Vienna, \'H>{).) 
/UNIDO pub/ on /planning/ of/production/ and /cxport/s 
in the /metalworkmg industry/ of/developing country/s 
evaluates /industrial programming/ data, gained troni a 
/research study/, with nspri i to /methodology/, /invest- 
ment/s, /choice of product/s, /standardization/, /cost/mg, 
/market/s, /export  promotion/, and criteria tor optimal 
/foreign   trade/   agreements./I aitoi>   l.iynul/,   /statistics/, 
/diagram/s, /bibliography/cal notes, photos. 
/Conf/ Vienna l%«> Dec 12 to V). 
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Capital Is Not Enough 
N MANY ni:vi-:i.oj'iN(; COLNTHIKS, 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 
medium-term and long-term loans at low interest rates and to provide technical assistance 
and advisory services. 

The Industriili Research iiud Development News is carrying a series of articles entitled "Capital 
Is Not Enough" showing how these institutions operate in various countries and regions. 
(See 1RDS, Vol. IV, No. 4, pages 33 36, the Development Finance Corporation of Ceylon 
(DFCC); Vol. IV, No. 3. pages 16 18, the Industrial and Mining Development Bank of 
Iran (1MDBI), and pages V) 23, the Banco do Nordeste do Brasil, S.A. (BNB); Vol. IV, 
No. 2, pages 17 -20, the Corporación de Fomento Industrial (CFI), Dominican Republic 
and pages 21   23, the Medium Industry Bank (MIB), Republic of Korea. 

Economie Development in Asia: 
Asian Development Bank 

•y Douglas C. Qurtatakara 

Tha Author : Doughs Gunesekera, 
bom in 1917, received his education in 
Colombo and in London, where lie 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 establishment of the 
Central Bank of Ceylon, of which he 

Ikrame Chief Accountant in 19\\ Sir. Guttesekera joiiied the 
¡i'orld Hitiih in 1957 as Alternate Executive Director, becoming 
Deputy Governor in 1962, an office he occupied for four years. 
His wide international hanking experience led to his being 

•ippointed I nited Nations Project Manager for the establishment 
of the Asian l>evelopnieut Bank, of which he is now the Secretary. 

The Asian Development Bank (A DB) is a multilateral 
development finance institution established for the purpose 
or lending funds, promoting investment and providing 
technical assistance to "developing member countries", and 
"generally tor fostering economic growth and cooperation 
in the Asian region". 

Created as the result of Asian initiative and co-operation, 
with the close support of count rie, in other parts of the 
world, the establishment of the Asian Development Bank 
is an outstanding example not only of regional initiative 
but also of international co-operation. 

The ADBhas an authorized capital of US$1,1(10 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 presento ot the developed eoimtncs as regional 
members or non-regional members of the A!)B can, there- 
fore, be regarded as recognition that economie development 
is the common concern ot all countries. 

While the value of bilateral aid is recognized by recipient 
countries, most developing countries may prefer assistance 
through multilateral organizations like the ADB, in which 
they participate and in which they have a voice in formul- 
ating policies. Although the ADH does not herald the 
obsolescence or the disappearance of bilateral aid, it does 
serve, in the words of ADB President Takeshi Watanabe, 
"as bellwether of an increasingly enlightened attitude on the 
part of the developed nations «me which facilitates the 
subordination of national self-interest to the pursuit ot' 

Members and subscriptions 

Rintontii Members Subscriptions 
l 'S $ millions 

Afghanistan   4.7S 
Australia  H5.00 
Cambodia  3.50 
Ceylon   H.52 
China, Republic of  16.00 
Fiji     1.00 
Hongkong  8.00 
India   93.00 
Indonesia   25.00 
Japan  2<XUI0 
Korea, Republic of   30.00 
Laos     0.42 
Malaysia  20.(X) 
Nepal  2.16 
New Zealand    22.56 
Pakistan   32.00 
Philippines  35.00 
Singapore  5.00 
Thailand  20.00 
Viet-Nam, Republic of  12.00 
Western Samoa     0.06 

624.(X» 
Non-Regional Members 
Austria  5,00 
Belgium  5.00 
Canada  25.00 
Denmark  5.00 
Finland  5.00 
France  25.00 
Germany, Federal Republic of  34.00 
Italy     20.00 
Netherlands  11.00 
Norway   5.00 
Sweden     5.00 
Switzerland  5.(K) 
United Kingdom   .30.00 
United States  200.00 

380.00 

TOTAL 1,004.00 

regional objectives". The ADH. he s.i\s tin ilici. Iu\ i>i.>\cn 
an attractive vehicle tor the smaller developed louniucv 
whose own resources would have made relativelv little 
impact, but within the framework ot a p-ml ot 'résonne., 
constitute a noteworthy contribution. 

The ADH, with a major part ot its i.ipiul Mibs» nlvd In 
Asians js an expression o\ self-help In the Asianv It is 
considered by Asian countries as then own hank nul is 
close to developing member countries not onk geo- 
graphically but also psychologically. It is also .m internatio- 
nal bank drawing resources from all parts ot the world. 

The ADH opened its doors tor business at its temporär > 
headquarters in Makati, a suburb o\ Manila, m the pnn ni« e 
of Ri/al, Philippines, on I'J December l%fi. 

Its first years were concentrated in constructing an 
appropriate organization and staffing it with i.uublc 
personnel. In establishing it» organizational framework, 
the ADH has been able to draw on the experience of stub 
other international financial institutions as the World Hank 
and the Inter-American Development Hank. 

To fulfil the purpose of contributing to the accelerinoli 
ot the process of economic development in the region, the 
founders ot the ADH envisaged that it should have .it its 
disposal two main categories of resources: its ordinary 
capital resources, derived chiefly from lis authorized 
capital stock and troni borrowing on the international 
markets; and special funds, which can be created by setting 
aside up to 10 per cent of the unimpaired capital of the 
ADH and from separate contributions made for this 
purpose troni donor countries. 

The ADH is required by its charter to he guided by- 
sound banking principles. President Watanabe s.ud .it the 
opening ceremony of the ADH: "There is only one hasu 
policy to which I firmly adhere, namely, to insure that 
each loan conforms to the principles ot sound banking. 
We will endorse only those projects which are conceived 
within the framework ot valid economic precepts." 

This is a legitimate requirement and reflects the fait thai 
the ADH is, after all, a banking institution. As many ot the 
Governors at the Inaugural Meeting of the ADH in Tokyo 
pointed out, it is the duty of the Al >H to he i in umspci t m 
selecting sound projects. The resources of the Hank ire 
obviously small in relation to the needs ot the region md it 
must therefore rely on borrowing if it is to be able to 
channel additional resources from outside the region m 
amounts sufficient to fulfil the high hopes of its members. 
But to borrow successfully, the ADH must establish a sound 
reputation as a credit-worthy institution and this must be 
demonstrated in part by a sound loan portfolio. 

On the other hand, if the ADH is forced to restrict itself 
to making loans only for projects or programmes whn h 
can promise an immediate financial return, or only to 
countries which can support "conventional" tenus, it 
runs the risk of failing to fulfil its wider role. It was, there 
fore, not surprising that, at the Inaugural Session in Tokyo, 
many Governors voiced the need for the ADH to be given 
the means of making loans on easier terms than those 
required tor ordinary operations. 

Several developing countries are currently caught in 
balance-of-payment  situations  where  a  significant  per- 



STRUCTURE 

Organiiation of th« ADB 

BANK STAFF 

BOARO OF GOVERNORS 
(GOVERNORS AND 

ALTERNATE 
GOVERNORS) 

PRESIDENT 
TAKESHI WATANABE 

BOARD OF DIRECTORS 
(DIRECTORS AND 

ALTERNATE 
DIRECTORS) 

CHAIRMAN: 
TAKESHI WATANABE 

BANK STAFF 

OFFICE 
OF THE 

SECRETARY 

OFFICE 
OF THE 

GENERAL 
COUNSEL 

OPERATIONS 
DEPARTMBiT 

OFFICE 
OF THE 

INTERNAL 
AUDITOR 

VICE PRESIDENT 
CS. KRISHNA MOORTHI 

PROJECTS 
OEPAffTMBIT 

INFORMATION 
OFFICE 

ECONOMIC 
OFFICE 

ADMINIS- 
TRATION 
DEPARTM&IT 

TREASURY 
DEPARIMBtT 

FINANCIAL 
ADVISOR 

coinage of all now Hindu is already committed to the 
servicing of existing debts. Moreover, some projects do not 
provide appreciable benefits to a nation's economy until 
many years after the initial investment. There will thus be an 
ever-increasing need for money to be loaned at con- 
cessional terms, tor the investment needs ot Asia are still 
vast and will in« diminish overnight. 

The ADB's Hoard of Directors has adopted rules and 
regulations providing tor "Consolidated Special Funds' 
ot the ADB, under which general heading there is provision 
for an Agricultural Special Fund, a Multi-purpose Special 
Fund, a Tecluiic.il Assistance Special Fund and such other 
special funds as the ADB may establish or accept from 
lime to time. 

In response to President Watanabo's appeals for special 
funds contributions troni the developed countries within 
and outside the region, several ot these countries have 
already contributed or pledged to contribute to one or 

more of the bank's special funds. As of 3U June 1970, the 
total available special funds resources amounted to 
$74,H14,(KK). 

Excluding the "set-aside" of $14,575,000 from the 
ADB's ordinary capital for the Multi-purpose Special 
Fund, as authorized by the Board of Governors at its 
Second Annual Meeting in Sydney in 1%(>, resources 
available in this Fund amounted to $49,400,000. These 
came from Canada, Japan and the United Kingdom. 

Available resources in the Agricultural Special Fund, 
which were contributed by Denmark, 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 United States. 

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



tin* work! tur the purpose ot supplementing its ordinary 
capital resources, the ADB took an important step by 
rinatine its first bnnd issue in the lederai Republic ot 
(jerniany in September I'JfW. The issue, winch consisted 
nt'DMnO million 7",, Irv-ycar bonds, was placed through 
an international syndicate headed by I Deutsche Hank AC 
In April 1 V7(>. the ADB successfully sold another 7 per cent 
issue in Austria tor ASI3<i million to an Austrian banking 
syndicate headed by Crediianstalt-Bankvcrciii and Osici- 
reichische Läiiderbank AC 

"In both instances", Mr Watanahc said, "we were 
pleased by the co-operation we received troni the banks in 
those two countries, and we were even more pleased that 
the Asian Development Hank was able to place these issues 
on such favourable terms. That we were able to do so was 
due to the tact that in our three and a halt years ot existence, 
we have firmly established ourselves as a sound financial 
institution." 

The ADB has obtained qualification legislation in 12 
states ot" the United States that would give its bonds as 
favourable a position with respect to regulated investors 
as that enjoyed by bonds of the World Bank and the 
Inter-Aiuerican Development Bonk. This programme ot 
bond qualification, which is to be pursued in additional 
states in subsequent ears, sets the basis tor entry of the 
ADB into the American market when it seeks to issue its 
bonds. 

In a little over three and a halt years of existence, the 
ADB has rapidly expanded its activities in fulfilment ot its 
role in promoting economic development i:i Asia. 

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

The most significant development of the sear 1%'' w .is 
the introduction by the ADB in June ot lendini: 'Con- 
cessional terms. The bulk ot the new special funds résonnes 
was made available to the ADB on sigiiilicanth liberalized 
conditions ; areas ot procurement have been extended and i hi 
ADB is now in a better position to lend troni the contribu- 
tions tor deserving projects on more liberal terms. 

As ot 27 July l''7<t, the ADH had approved 24 lonvcnim- 
nal loans amounting to S13S,S33,i K M > ,md ° "sott ' loan-. 
in the aggregate sum ot $34.M8,(XMi. | he countries thai 
have received conventional as well as coiuessinu.il loans 
troni the ADB are Cambodia. Ceylon, the Republu ol 
China, Indonesia, the Republic ot Korea. Laos, Malaysia. 
Nopal. Pakistan, the Philippines, Singapore. 1'liailand nul 
Western Samoa. 

The projects to be financed, or being tin.uued, In tins» 
loans cover a wide range ot development activities thai 
include: roadways, elevated railway design, watersuppb 
and irrigation schemes; a multi-purpose development 
scheme; the processing ot agricultural produits and the 
development ot fishery fleets; electric power, tertilizer and 
other industrial plants; loans have also been channelled 
through national development banks tor the establishment 
of small and medium scale industries. 

The ADB has joined other international and bilateral 
lenders in financing projects. It has also financed projet ts 
which ciucigli! troni earlier studies undertaken by the 
United Nations Development Programme. 

In the field ot technical assistance to member countries, 
the ADB, as ot" 27 July l°7l>, had approved teclinu.il 
assistance grants to 13 developing member countries, whiih 
include Afghanistan and the Republic of Viet-Nam, 
covering more than 30 projects, involving a total ot 
$4,704,'>50. 

Technical assistance plays an important and at tunes 
indispensable role in the ADB s activities. It has proviti 
particularly usetul to member countries which are less 
experienced in preparing and managing an expanding 
range of developmental activities. Many of the projects 
financed by the ADH. both troni ordinary capital and 
Special lund resources, owe their origin to the technical 
assistance activities undertaken by the ADB in earlier years. 

In some cases, associated technical assistance has been 
found to be necessary in the Implementation o| loan 
projects. Training of personnel and the strengthening of 
management have been other important features of the 
A PB'* technical assistance. 

The ADB also provides advisory services in tert.un 
fields of economic activity. It is, tor example, helping lo 
provide the basic material tor the planning ot «vor.ill 
economic development in several countries; it is supporting 
regional research institutions; and it is also carrying out 
surveys in fields of economic activity relevant tu its own 
banking operations but not necessarily related in a direi t 
way to individual projects. 

Another field where the ADB is playing a vital role is in 
the promotion ot regional co-opei.tiion. 

One of the first major regional activities undertaken by 
the ADH was an agricultural survey in Asia which was 
completed in l%8. The results of the survey are now King 



ir.titol.uai into action .nul given pr.iitk.il i'tlat through the 
ADH's lending .nui ta.him.il assistance activities. As a 
follow-up to rlii- sursi-y ami the publication of its report, 
a Regional Seminar on Agriculture was held in Syi. ::y 
at the tune of the Sec«»mi Annual Meeting of the AHB 
Board «>t (¡overnors. In his speech .it the opening ol the 
regional seminar, President Wataiiahe said: 'The decision 
to conduit the Asian agricultural survey was the very first 
opi rational step taken by the bank and dearly illustrates 
the importance the Bank's Dira tors piai e on the accelerated 
development or agriculture in the region. However, it is 
important to state that we believe agriculture and industry 
are tun distinct alternatives on the development agenda 
but are imi:ually complementary and interdependent. 
A healths and prosperine agricultural secor can provide 
a sound base tor acceleration or the whole process ol 
economi« development." 

The ADB arranged a Regional Conférence of Develop- 
ment Banks of Asia from 14 to IS July 1%1> in Manila. 
While three such conferences had been held before (in 
Bombay, Teheran and Tokyo), it was the first time the 
ADB assumed the responsibility for convening such a 
regional conference. This conference, where policy-level 
experts from financing institutions in developing member 
c umtrics and Iran were the main participants, was also 
attended by representatives from institutions outside the 
region which have interest in the promotion and successful 
functioning of development banks in the region. The 
attention of the conference was focused on the practices 
and problems faced by them in project stimulation, appraisal, 
financing and implementation. Participants were able to 
exchange their experiences and thus fortify the working of 
national development banks as important catalysts of 
economic growth. 

ADS-financad aluminium plant expansion of tha Taiwan Aluminium 
Corporation in Kaohaiuna. Tha expansion programma calls for an incroaaa 
in ita alumina plant capacity from 42.000 to 76.000 matric tona por annum 
in 1070 and its amaitina plant capacity from 20.000 matric tona of primary 
aluminium to 30.000 matric tona par annum in 1171 
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The ADB is currently undertaking a regional transport 
survey or Southeast Asian countries. The over-all objective 
ot the survey, which was requested by certain Southeast 
Asian countries, is to provide a basis tor coordinated 
development ot transportation in the Southeast Asian 
region and to inquire into how transport can promote 
regional economic development and co-operation. The 
survey is expected to be completed In March l')71. The 
ADB is anxious that the survey turn out to be a proving 
ground tor projects tor national a:id regional transportation 
development tor Southeast Asia. The countries to be 
covered are Indonesia, Laos, Malaysia, the Philippines. 
Singapore, Thailand and the Republic ot Viet-Nam. 

Upon the reouest made at the Fourth Ministerial Con- 
ference for Economie Development ot Southeast Asia in 
April 1%'.», in Bangkok, the ADB is now conducting a 
study ot the key issues ot economic development that will 
be faced by the participating Southeast Asian countries in 
the 1970s. The Ministerial Conference 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 ot 
the major problems that will confront the nations ot the 
region in the 1970's and explore the possibilities ot indi- 
vidual and co-operative action by the Covernments to 
eflect their solution". In proposing such a study to the 
conference, the Government of Thailand stated that the 
study was necessary in view ot the rapidly changing 
economy of the region. It noted that agriculture ot the 
region was being revolutionized and that there were 
significant possibilities for the development ot the water 
resources of the region, such as those of the Mekong, and 
the development of the mineral resources and the indus- 
trial complexes based upon these resources. Among other 
factors which will influence the future economic develop- 
ment of the countries of Southeast Asia reference was 
drawn to the financial implications ot the prospective end 
of the conflict in Viet-Nam and the withdrawal of British 
troops from two countries of the region. 

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

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

The A DB-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 

Assuming satisfactory terms ot reference and a pro- 
gramme of implementation, the Al >B has agreed to provide 
financial support for the proposed HCAIT. Asian huliistri.il 
Survey. The survey will assess the potential tor indus- 
trialization of the whole area and make concrete proposals 
for industrial programs and projects based on the co- 
ordination of investment, production and trade polines 
between all or some countries of the arci to be m\< red by 
the survey. 

The ADB's record of performance thus tar clearly 
reflects its mounting impact on the region. Ihere is a 
growing appreciation ot the tact that the ADB has a 
substantial and distinctive role to tultil in the economu 
development ot 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. 
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INDECO of Zambia 
By Graham Hullay 

11/ mi Tin CREATION of the Zambia Industrial and Mining 
** Corporation Limited (ZIMCO), a new structure has 

been established tor the state participation sector of the 
Zambian economy, which thus now includes mining in 
addition to the industrial and commercial enterprises 
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 I louse of Chiefs and a 
member ot the university economics 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 8(1 companies, has been renamed INDECO Limited 
and becomes a wholly owned subsidiary of ZIMCO but 
will continue to operate according to the pattern established 
in 1%'). A sister company MINDECO Limited is also 
a wholly owned subsidiary of ZIMCO concerned with the 
mining sector. 

The announcement of the ZIMCO structure, together 
with the promulgation in January of the Mines and 
Minerals Act (1%'i) and the statutory instruments issued 
under it, has set the stage for the next phase in the develop- 

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

Exploration of the country's mineral resources has only 
just begun; thousands of square miles covering belts of 
indicated mineralization have yet to be prospected with 
modern geophysical und gco-chcmical techniques. Indicated 
copper mineralization, for example, stretches in a broad 
arc from the Zambesi district through the North Western 
Province and the Coppcrbclt and then southeast as far as 
the eastern Lusaka district. Iron is found extensively in the 
western Central Province with a significant deposit also in 
the Coppcrbclt at Xasumbalcsa. The coal deposit at Maamba 
in the Southern Province is now believed to contain reserves 
of 80 million tons, while other deposits exist in the Luano 
and Luangwa valleys. Manganese occurs in the Luapula 
Province, although transport problems make exploitation 
uneconomic at present. Precious and semi-precious stones 
- emerald and amethyst are now being mined at Luanshya 

and in the lower Zambesi valley, respectively, and tin is 
being recovered in the Chôma district. 

In a way, the mining groups operating in the Coppcrbclt 
have been "spoiled" because of its large deposits of high- 
grade ore-13 per cent of the world's known reserves— 
and have tended to neglect deposits below 2 per cent copper 

12 



content. Now, with the increasing world demand tor copper 
— estimated at 18 million metric tons a year by the end ot 
the century compared with 4.5 million in 1969 greater 
attention will be paid to the lower grade orcbodies 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 2(K) 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 Coppei • 
belt were not found elsewhere in Zambia, there is good 
cause for predicting a considerable growth in the mining 
of the "red metal". Indeed, there are signs of the develop- 
ment of a new mining complex in the North Western 
Province. Kalcngwa is already in production, Kansanshi 
is due for reopening, a licence has been taken out for work 
at Chifumpa in Kascmpa district and at Mutumbwe, south 
of Kalcngwa, while prospecting continues elsewhere 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 rely on mining to sustain its economy. Mining must be 
seen not as an end in itself, but as the source of capital for 
investment in the creation of a permanent and self-gene- 
rating industrial and agricultural economy. This diversifi- 
cation of industry is the task of IN DECO, which has 
grown from a development bank type of organization with 
assets of Kwacha 1 million (USSI.(X)      Kwacha 714) in 

1964 Zambia's year ot independence to be the control- 
ling body ot a large industrial group with assets of more 
than Kwacha 120 million. The organization has |ust com- 
pleted a shake-up of its administrative and operational 
system involving the regrouping ot its subsidiarles to tit 
into the new economic order being wrought by the 
successful state participation policy. 

To understand the logic of INDEU.!0\ changes, it is 
first necessary to examine briefly how large-scale state 
participation in commerce and industry evolved m /ambia 
and how it fits into the economy. The process involves the 
marrying of the professionalism of private enterprise to the 
wider aims of national ambition as reflected by government 
policy and planning. It really got under way in I9(>8, when, 
after President Kaunda's Mulungushi reforms, INDUCO 
acquired control of a number of major enterprises and 
culmin. ted last year with the moves to bring the mining 
industry under state control. 

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

Long-hole drilling at the Mufulira Mina 
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quality ut lit«.' tu the rural arcas and thus prevent the drift 
of labour to the towns. At the same time the opportunities 
for outside investment will flourish from the general 
stimulation of economic activity resulting from the 
changes. 

To ensure success, however, quick and efficient channels 
ot communication .ire essential troni the top government 
level down to the "grass roots" level of individual enter- 
prises. INDECO's new organizational set-up is designed 
to achieve just this and is a good example of how the State 
can participate m industry and commerce without any of 
die sacrifices ot efficiency and successiul operation that too 
often occur. The INDECO (¡roup has been divided into 
small subgroups operating in the fields of building supplies, 
manufacturing, transport, consumer trading, rural enter- 
prises and property. 

Each of these subgroups is headed by a chief executive 
who is answerable directly to the main IN DECO board. 
These chief executives operate from holding companies. 
INDECO's shares in its various subsidiaries arc held by the 
appropriate holding company, each of which is 1(N) per 
cent owned by IN DECO. 

Almost all the chief executives have served for some time 
in INDECO's central organization and are thus well 
equipped and well aware of the Corporation's policies as 
well as the way in which their particular subgroup fits 
into the over-all pattern. From these chief executives the 
"vertical" chain ot command descends through general 
managers, bramii managers, department heads and so on. 
At the same time "horizontal" co-operation is being 
developed between INDECO subsidiaries. The intention 
is that inter-company assistance will generate increased 
enthusiasm and efficiency and, through the exchange of 
ideas, act as a spur to continued progress. 

Links with the Government arc at IN DECO board level. 
The composition of the board, including as it docs senior 
civil servants, ensures that the economic policies of the 
(¡overnment are reflected in the activities of companies in 
which the State has an interest. 

One of the most valuable aspects of INDECO's establish- 
ment of subgroups is that it will facilitate the eventual 
placing ot 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 economy, is in 
helping to diversify Zambia's manufacturing base. 

It is worth noting that the index of manufacturing pro- 
duction soared to 243 for the first half of last year from 124 
in 1%4 from a base of 100 in 1%1. Since the over-all 
industrial production, which includes mining, increased at 
a much lower rate, it is clear that the new factories being 
developed by INDECO are having a profound effect on 
widening the country's industrial base. What these figures 
mean in simple terms is that manufacturing production 
has doubled, and the contribution to the national income 
of manufacturing has risen from ft per cent in 1%4 to about 
12 per cent in 1%'). 

INDECO's operations includa logging. Hare an in- 
digenous Brachystegia tree is being fallad, the wood 
of which provides pit props for Zambia s coppar mines 

Several important projects that will broaden the country's 
economic base reached "agreement" stage during the first 
weeks ot 197(1. In January, formal documents were signed 
by INDECO and hat for the establishment of a motor car 
assembly plant at Livingstone. The plant will employ some 
3(H) Zambians who will produce an initial f>,(KM) cars a year 
beginning in 1972. The plant's ultimate capacity is 12.000 
vehicles, and the Fiat 5(X), 850, 124 and 125. with their 
station wagon equivalents, will be built from "completely 
knocked down" kits imported from Italy. The agreement 
stipulates that local components will be used wherever 
possible a stipulation that will be to the advantage of other 
industries in Zambia, particularly, to start with, the manu- 
facturers of batteries and tires. Construction of the Fiat 
plant will begin in the middle of the year. 

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

INDECO has also gone into partnership with the ENI 
subsidiary Azienda Generali Italiana dei Petroli (AGIP), by 
taking a 50 per cent stake in AGIP (Zambia) Ltd., which will 
now expand its activities as a petrol marketing company 
as well as erect a chain of motels. The first of these will be at 
Ndola, followed by two others in the Copperbelt helping 
to relieve the shortage of accommodation in that part of the 
country. 
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In recent years INDECO has launched an impressive 
number of new projects. These include an oil 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 earlier, 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 Croup, it is 
establishing or has established maize mills, bakeries, garages, 
dry cleaning establishments and fully serviced premises for 
various small-scale industrial activities. One excellent 
example of a very useful agro-industry is the canning 
factory just being completed at Mwinilunga in the North 
Western Province. Mwinilunga is an excellent pineapple- 
growing area, but hitherto farmers have had difficulty 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 c aiming. The first 
cans are expected to come ori the production line soon. 

Two of INDECO's new projects winch came into 
production earlier this year will also provide a boost for 
agricultural development. The industrial fabrics factory 
at Kabwc will provide an outlet for locally grown kenaf 
fibre. The nitrogen fertilizer plant at the new industrial 
estate at Katuc will, apart from saving foreign exchange. 

*       'S 
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ensure there are no gaps in supply, as can occur when goods 
are imported. The plant will be operated by Nitrogen 
Chemicals of Zambia Ltd., in which IN DECO has a ''(• per 
cent shareholding. 

More than 70 per cent of the population lives in rural 
areas; despite mining and industrial activity, /.ambiali life 
is still very much geared to agriculture. President Kaunda 
has repeatedly stressed that efforts must be made to avoid 
splitting Zambia into two groups the privileged urban 
residents and the less privileged rural dwellers. There is 
already a sizable drift of population from rural to urban 
areas, and the only way of curbing this is to make rural 
life as rewarding and as full ot opportunity as town life. 

Nitrogen Chemicals will meet Zambia's need for am- 
monia nitrate, both as a fertilizer and as raw m.itrrial for the 
manufacture of mining explosives by Kafironda Ltd., 
winch has its factory near Mufulira on the Copperbclt. 

Nitrogen Chemicals, with an investment of Kw.uha 
18 million, and a textile mill costing Kw.uha H million arc 
at present the two largest projects on the industrial estate 
being developed by INDECO at Kafuc, 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 Minister of I inance 
has announced in the National Assembly that it has been 
decided to go ahead with the establishment at Kafuc of an 
integrated iron and steel mill costing more than Kw.uha 

Präsident Kaunda and his party leaving the main access tunnel at the 
Kafue hydro-electric project 
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3<> million. The plant will have a capacity of about 120,000 
tons and will use ore troni the deposit at Sanjc, about 
30 miles from Katue. 

lor industrialists, the word Katue has two connotations: 
it can mean either the estate and the large projects located 
there, or the hydro-electric project ten miles downstream 
where the Katue river enters the gorge and begins its rapid 
descent to the Zambezi. The rock-till dam is now rising 
troni the river bed, and in \'>7\, power initially, 300 mega- 
watts will surge troni the turbines to join the national 
grid and help teed mines and industries with the energy 
they require. However, the electricity troni Kafuc will not 
be enough to satisfy Zambia's growing needs, and a 900 
megawatt generating station is to be built on the north 
bank of the Kariba Dam. 

A team ot World Hank experts arrived in Lusaka early 
in March to tie up financial arrangements for this extension 
to Zambia'1, hydroelectric capacity. Work on the Kwacha 

healthy inflow ot foreign exchange to the Zambian treasury 
occasioned by the continuing high price of the metal on the 
international market. Although it is impossible to predict 
prices in coming years, the indications are that a figure of 
about Kwacha 91X) per ton has been accepted as a fore- 
seeable median price. Although this is considerably less 
than the 1969 average, it is a figure that will allow the 
Zambian economy 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 Hoard, the Cold Storage Board ot Zambia and the 
Tobacco Hoard of Zambia. 

Aerial view of an IN DECO project, the fertiliier factory at tha new 
industrial town of Kafua (Photo by Mike Sibthorp) 

35 million project financed by the World Dank is 
expected to begin this year. When it has been completed, 
Zambia will have an independent source of power. Other 
developments in the production of electricity include the 
commissioning of the Lusiwashi hydro scheme in the 
Screnje district. Power will be led from the waterfall 
generators to Screnje, with a later extension in the Mkushi 
district, agriculturally rich and with several mining prospects, 
and across the Luangwa valley to centres in the Eastern 
Province. Meanwhile, the installation of diesel power 
stations at Zambezi, Kabompo, Kasempa and Mwinilunga 
continues. 

In view ot the importance of copper to the economy, 
the production figures for 1969, released in February and 
showing an all time record at 747,(MX) metric tons, were an 
encouraging indication that the difficulties arising out of 
fuel shortages have been overcome, not to mention the 

In the field 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 Supply Corporation 
(private) Ltd. Moves arc 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 
sector has made rapid progress, largely owing to the added 
impetus given by INDECO. If the same rate of progress 
is maintained during the 1970s, clearly the nation will 
achieve that full economic independence it seeks and at the 
same time demonstrate that State participation is an 
economic system suited to the needs of a developing country 
and one which pays dividends in every sense of the word. 
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PoMK 
Danish Technical 
Information Service 

By M. Maadom 

Industrial background 

XM OST PEOPLE 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. More titan 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 manufacturing industries; machine- 
ry and instruments represent Denmark's largest single 
category of export. 

Raw materials, however, must be imported. The 
country's only chance of competing internationally is to 
utilize effectively scientific and technological knowledge 
in the manufacturing industries. Erik lb Schmidt, Secretary 
of the Economic Secretariat 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 to utilize already 
existing knowledge in the best possible way." 

Based on the thought underlying this statement, the 
Danish Technical Information Service (Dmisk Teknisk' 
()plysmllf[slj^^lll•sll• DTO) was established in l*>55 as a 
private independent institute affiliated, at first, to the 
Academy for Technical Sciences and, since l%l, to the 
newly established Danish Council for Scientific and Indus- 
trial Research. 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 out its task, DTO undertakes the following 
main activities: (a) contact and liaison service; (h) qucstion- 
and-answer service; (c) active information service and 
(à) conference and course activities. 

Contact and liaison sarvica 

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

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

By asking questions about the firm's commercial, 
financial and technical policy in the near future, the DTO 
information officer helps to reveal the need for a well- 
defined long-range policy. He also stresses the advantages 
of an internal information system that receives and dis- 

tributes all kinds of information. During the discussion or 
the inspection of the factory that usually follows, the in- 
formation officer calls attention to the specialized auxiliary 
services at the disposal of the company, and sometimes he is 
requested to arrange for these services to give assistance in 
implementing research or development projects, literature 
searches etc. 

These visits make the DTO staff member familiar with 
the fields of interest and needs of the company and with its 
potentialities for development. The liaison service, thus 
provides the basis for all the other services that DTO 
renders to industry. 

Quastion-and-answar sarvica 

Joel Lundbcrg of the Swedish Textile Research Institute 
lias lelci'l'cd lo investigations showing iii.it c\ni vciy large 
firms produce only 2 per cent of the knowledge necessary 
for tlie manufacture of their new products within the firms. 
The»' 2 per cent are important if the final product is to he 
competitive, but it is obviously vital for the iiiilivnlti.il 
firm, as well as tor the country, to use effectively the 
remaining W per cent of knowledge originating from 
sources outside the firm. The purpose of the DTO quest ion- 
and-answer service is to encourage utilization of information 
from all sources. 

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

In the field, DTO usually acts as a switchboard trans- 
ferring the requests to the sources of information competent 
to answer the questions raised. The information officer 
examines the inquiry, establishes personal contact between 
the inquirer and the specialist and follows up the matter 
to ensure that the request is fulfilled. I le often deals with the 
question himself, either because the answer can be found 
immediately in the tiles of DTO or because the relevant 
information must be sought outside Denmark. 

Ft should be emphasized that in many cases literature is 
no substitute tor personal contact between the man with 
the problem and the man with the knowledge to solve it. 

Activa information sarvica 

An active, selective information service is provided, 
based on the fields of interest of the individual companies 
as specified during the visits of the DTO liaison officers. 
It is not the aim of this service to act as a 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 field, such as corrosion or 
packaging. 

The purpose of the DTO active intorniatimi 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 information within the company ; 
(b) to supplément 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. 
Typic.il examples of such literature arc foreign surveys of 
reports troni government-sponsored research and develop- 
ment, lists of translations pooled at the European Trans- 
lation Centre, and indexes of published conference pro- 
ceedings. 

The abstracts are sent uninvited and, therefore, free of 
charge, but in 2d to 25 per cent of all cases the recipients 
request DTO's assistance in procuring the original material 
mentioned in the abstracts. A fee is charged tor this service. 

To assist in procuring specific documents and in searching 
tor information about specific subjects, a Scandinavian 
Documentation Center (SCANPOC) was n't up in 1%0 
in Washington, IXC. to serve science and industry in 
Scandinavia. DTO acts as the national bridgehead for the 
use of SC AN DOC. 

Conference and cours« activities 
The bottleneck usually occurs at the top level ; therefore, 

DTO participates actively in top-management courses 
run in co-operation with the two Danish societies of 
engineers or organizes such course's itself. Seminars lasting 
two and a halt days have been arranged for top managers 
on the importance of information for the development 
and growth of industrial enterprises and on the advantages 

of establishing an information policy and an information 
system in individual firms. 

In enterprises where the top management has accipted 
the idea of using tccluiical knowledge to strengthen the 
competitive ability of the company and wishes to convince 
its staff, DTO arranges one-day orientation courses on 
"Technical information and the enterprise". 

Consulting service 
As soon as top managers realize their need for an in- 

dividual information policy and a tailor-made information 
and communication system, DTO is consulted on how to 
establish and run such a service. 

Whenever DTO arranges conferences on research and 
development services tor different sectors of industry, 
•i demand is created tor specialized information and con- 
sulting services in those sectors. The Danish Council for 
Scientific and Industrial Research considers that in most 
sectors of industry there is a greater demand for auxiliary 
intorniatimi services than tor new research establishments. 
Such services should have a working programme similar 
to that of DTO but tailored to the special needs of com- 
panies in each sector of industry. 

DTO offers such services free accommodation and also 
trains the staff members tor their work on condition that 
the services are established tor a trial period of three years 
and paid tor as « ell as manag« d by the sectors of industry 
concerned. 

•arrière to innovetion 

It is significant that the last few years have seen the 
emergence, within industry, of" a completely new specialist 
expertisi- in the shape of the information scientist whose 
function is not to discover new things but, equally valuable, 
to find out what has been discovered elsewhere that could 

EUJ: 
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TECHNOLOGICALLY 
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be relevant to his own company or organization, and to 
ensure that research being done in his company is not 
duplicating work done elsewhere. 

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 even very advanced products is 
available and waiting for the demand to appear. A fun- 
damental activity of the industrial company is, therefore, 
to investigate the market for new products and determine 
how much of the market the company should satisfy. 

In view of changes in demand and in conditions within 
different sectors of markets, combined with the enormous 
development of technical knowledge, the industrial 
company has continuously 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, economic and organizational information 
available. 

Technical innovation is belated owing to barriers that 
can be expressed 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 difficult since 
one is dealing with two awkward beasts. Moreover, after 
conception there is a gestation period of twenty months 
or more before the results of the match appear and arc 
capable of assessment". 

Putting information to use within 
tht company 

The ways in which DTO attacks the problem ol putting 
knowledge to use emphasize that to-day knowledge is 
a commodity that should be sold, distributed and con- 
sumed like all other articles. Knowledge is produced in the 
research and development laboratories and stored tor future 
use in libraries in the form of literature. Abstritt journals 
and bibliographies are the sales catalogues announcing 
what is in stock. Just as a commodity is of no use to 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 community 
until it has been converted into measurable results in pro- 
duction, and the responsibility tor the "sale" of knowledge 
lies with the information officers. 

In each company the manager of the information servite 
is responsible for acquiring knowledge and tor its internal 
storage, distribution and consumption. He must, however, 
make sure that the knowledge acquired is utilized. I o tins 
end, regular meetings should be held at least once a month, 
when representatives ot the various departments examine 
new information having a bearing on the company's 
policy. An atmosphere should be created that will encourage 
the staff to do their reading with the eyes ot the company, 
asking: How can we use this; Who within the company 
can utilize this; 
There is a gap between what is technically possible and 
what is thought to be possible a gap equivalent to losses 
coming from insufficient use ot knowledge available. 
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The Dutch Central Institute 
for Industrial Development 
By Paul Catz 

HT Ht Centraal Instituât iwr Iiidustrieoniwikkeling (CIVI) 
is the Dutch Central Institute for Industrial Develop- 

ment. It was founded by the Minister of Economic Affairs 
in 1937 during the great depression. The Minister was of 
the opinion that, as the Netherlands could no longer find 
work tor the unemployed in agriculture, shipping, fishing 
and service activities, the future of the country would depend 
on industrialization, localizing that at that tunc industry 
and government officials spoke a different language, the 
Minister established CM as a liaison office and manned 
it with technicians and economists. To avoid a too formal 
approach, this office was not made part of the C.overiiment, 
but was set up as a separate institute with a board composed 
of industrialists and government officials, but financially 
supported by the Ministry. 

The shadow ot the coining war. the jrini restrictions of 
the war itself and its aftermath torced CIVI to concern 
itself with such matters as: raw materials distribution and 
alhxation; settlement allowances; and substitute materials. 
When the war was finally over and industry started to stand 
on its own feet, the need for government intervention and 
support declined. Hut. at the same tune, industry itself felt 
the need for experienced consultants to determine the most 
profitable ways of developing enterprises. 

The director of CIVI rightly felt that CIVI had the 
necessary skills and know-how to perforin this task with 
great success but that it could enjoy industry's full con- 
fidence only if it could cut financial links with the Govern- 
ment. Initially, government officials doubted the wisdom 
of such a move, but finally it was agreed that it should be 
given a trial. The experiment was very successful from the 
start, and in 1957 lull independence was achieved, owing in 
large measure to the enthusiasm of the stari". 

The form chosen for the independent institute was dut 
of a foundation working on a non-profit basis with a board 
including leading industrialists and representatives of the 
departments of the Ministries of Economic Affairs and of 
Agriculture and fishing. 

Did it work? Was the country ready for this? Contrary 
to   the  opinion of the pessimists CIVI has developed 
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with great success. In less than fifteen years its production 
index has soared from 1(10 in 19.% to 1,500 in 1969. 

To find the reason for this outstanding success, one must 
examine the actual functions CIVI performs. 

In its new form. CMVI undertakes the following activities: 
industrial market research; plant location studies; feasibility- 
studies; diversification studies; product development; 
assistance m licensing co-operation; assistance in partner 
search in joint ventures; settlement of foreign industries; 
literature surveys; statistical surveys; evaluation of patents; 
and technical co-operation. 

This is almost the entire "preliminary industrial package" 
required by an industry in the process of establishment or 
expansion. In selling such a package to an applicant, the 
institute should have at its disposal several experienced 
experts, good documentation and excellent contacts in the 
Netherlands and m other parts of the world, especially 
Europe. CIVI satisfies all of these conditions. It lus specialists 
working in fields such as chemistry and affiliated industries, 
the metal and metal working industry, the packaging 
industry In addition it has several first-class economists who 
are able ro supplement the technical investigations. 

^•w The Author: Paul Catz was born in 
•        R<W(Tí¿!W.   He  studied  law  at  Leiden 

IffeáB       ' »iversity, where he obtained his degree as 
%   . ^P#        i doctor of law on ,i thesis on forgery of 
JÉNMF Ulk- While working in London, Hamburg 

^•KH^^  '"id Cape  Town his interests began to 
^^^^ £^^B  (aUrc   ''"  tiiitindal-iwnoniic journalism, 
^^^ ^^•  '"id after his return to the Setherlands he 
made a journalistic career as Dutch correspondent for several 
foreign papers such as the Financial Times of London, the Wall 
Street Journal and the New York Times of Sew York. At 
present, he is the Setherlands correspondent for the McGraw-Hill 
organization of Sew York, The Times of London and other 
foreign publications; he is also a regular contributor to Elscvicrs 
Weekblad of Amsterdam. 



Industrialists establishing a new plant or manufacturing 
a new product or expanding existing production facilities 
require guidance on a host of subjects such as: the project's 
or product's potentialities; the processes known in the 
field; the optimum plant size; the standards of quality and 
design; the investment required; the potential supply of 
raw materials; the extent of competition; the availability of 
subcontractors; the problems relating to by-products; 
questions such as labour laws, building codes, marketing 
practices, national or regional economic outlook and the 
like. 

Needless to say, a company could, theoretically, do all 
tills work itscn. .»omc ¡n lact uo so, out even .timing iLc 
big industrial companies there are several that prefer to 
hand this assignment to an institute that is somewhat more 
detached and likely to be free of what the Dutch call 
"business blindness'. 

CiVI is generally recognized as being better 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 ot the Common Market. To preserve its com- 
petence in this sphere, liaison is maintained not only with 
other Dutch organizations operating in allied fields, but 
also with similiar institutes abroad. 

Dutch industry has recognized the value of working with 
CIVI and with its technical experts 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 industries, and a number of foreign ones too, have 
benefited from the temporary addition of the necessary 
specialized start" and have mit had to increase their own 
start or divert existing start from their normal work. 

CIVI has assisted in the establishment of many industries 
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 foreign clients from Belgium, Finland, Israel, the 
Netherlands Antilles, Surinam, the United Kingdom and 
the United States. 

In every case, CIVI's working schemes .ire drawn up m 
close co-operation with the client. This means that the 
scheme and the report arc not ready-made hut tailor-made, 
fully adapted to the special needs 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 study CIVI keeps very close contact with 
the customer, so that the company can at any time request 
modifications in the investigation or even 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). 

Tlte Product: 
• Its properties; 
• Its uses. 

Miiiitifiianriug: 
• Competing methods .nul products; 
• Discussion ot advantages and disadvantages: 
• Raw material and components posinoli; 
• Site selection; 
• Cost price calculation; 
• Patents on maniilactiiring methods. 

Tili- Morir t: 
(Note: potential market to be specified .nul agreed upon 

by the  commissioner)  e.g.   Hem lux;  Common   Market; 
free tracie countries; Western I'urope; World. 
Duties «- 
Sous ti-titiiiioits: ^    «-« 

• Prices; "   «w    \, 
• Test procedures and requirements; 
• Quality groups; 
• Trade uses. 

Competition : 
• Main suppliers; 
• Manufacturers' associations. 

Vuturc prospetti 
Advice 
Suiiinuny ami conclusions 
Appendices 

It should also be mentioned that all assignments art- 
treated by CIVI as absolutely confidential. The Institute 
is well aware that only extreme discretion can lead to 
profitable contacts, and it avoids alerting competitors. 
Even the board of the CIVI foundation is never informed 
of the nature ot assignments under consideration. 

One cannot stress too much that CIVI is not a govern- 
ment institute. It is an independent, non-profit body, 
financed by the tees charged for its investigations. Most of 
the assignments now come from private, large and medium- 
size industry; the rest come from government and public 
bodies. 

What can CIVI otter to developing countries? Most 
developing countries have reached the point where they 
need no longer be solely dependent on agriculture and 
allied activities but can consider setting up industries. This 
situation is very similar to that of the Netherlands in the 
1930s. 

At present, the Netherlands needs to attract industries 
with advanced techniques and advanced products to extend 
and fortify its economy. CIVI is still playing its role in this 
industrial development and is continuing to acquire the 
basic experience needed by countries now in the process 
of industrialization. CIVI is, however, aware of its practical 
limitations and does not hesitate to subcontract parts of 
a study to others who arc better fitted and equipped tor a 
particular operation. 

Reports and advice supplied by CIVI are given in a form 
that can be easily read and understood by those concerned 
with the realization of the projects. It must be borne in 
mind that CIVI is a consulting office, which can only 
explain the feasibility, the possibilities, the merits, 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 

J 
Rehabilitation of the Steel Mill at Tjilegon (Krakatau Steel 
Corporation), Indonesia 
I hiring ilk period IW M'fö. equipment tor a stiri plant 
was supplied in Indonesia under lui.iterai arrangements. 
Although equipment and maelunery were available, I he 
steel null did not reaeh the operational stage. In l%H. as 

i risiili oí short-term SIS assistante, the (lovernmeiit ol 
Indonesia accepted UNlDO's proposal that the creel ion 
of the mill he completed in phases. 

The first phase began in January IW. With the guidance 
and assistance ot a UNIDO expert, the entire assembly ot 
a cold \\ ire drawing mill has now been accomplished, and 
it is expected that all tesi trials will have been carried oui 
by theendof l(>70. 

The actuai operation ot the miii will be the ami ot the 
second phase, and in this UNII )0 will a;.un assist and advise 
the (iovernment. 

Indonesia: Th«  wira-drawing 
bay at tha TJiiagon staal mill 

National Institute of Technology and Standards, Paraguay 
Paraguay's geograpluc.il location is such that treight costs 
tor both imports and exports are high. In promoting exports, 
the authorities must theretore give special consideration to 
quality. The National Institute ot Technology and Standards 
(INTN) has contributed substantially to demonstrating the 
export possibilities ot selected products. 

INTN, housed in a permanent building covering 
2,300 m-, one halt ot which is laboratory space, is started by 
UNIDO experts and local personnel. Its five major areas 
ot operation are wood, tood and essential oils, construction 
materials, leather and textiles. Fach department is guided 
in its work by an advisory committee composed ot re- 
presentatives ot both the public and private sectors. 

The Institute has aih'evcd particular success in the export 
ot wood, forests constitute the largest single national 
reservoir ot raw material immediately available tor pro- 

cessing, and it is estimated that the potential export market 
will have reached a value ot USS.30 to 60 million by I'M). 

The functions performed by INTN toward the achieve- 
ment of this export potential include: testing of wood 
qualities and standards; setting and certifying of wood 
exports to buyers' specifications; development ot new 
wood-processing technologies and use ot new products; 
and documentation and dissemination ot luidings. INTN 
has also been responsible tor the preparation ot a work 
programme diMgned to maximise the revenue derived by 
wood processors and the Paraguayan economy troni wood 
export*. Part of the programme is devoted to the expansion 
of INTN's current activities in applied research and grading 
woods, and a part to anticipated changes in and expansion 
of the forestry industry. 

As a result of die Inter-American Development Bank's 
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ABOVE: Institute staff grading Lapacho for us« as 
flooring in refrigerataci food rail wagons 
RIGHT: Determination of proteins in soy flour at the 
National Institute of Technology and Standards 

mission to Paraguay in April 1970, it appears probable that 
a global forest industries investment (und will \K- established 
in the order of $5 $10 million and that total technical 
assistance could amount to $2 $3 million. JNTN's con- 
tribution to the technical assistance structure, which would 
be financed from these funds, would consist ot testing and 
quality control facilities, know-how in processing Para- 
guayan species and technological feasibility studies. 

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 measures 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 general level of efficiency and 
productivity of the Jordanian printing industry. 

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

After making a preliminary study ot the existing industry. 
the expert subsequently visited some ot the neighbouring 
countries in order to assess their utilisation ot modern 
printing machinery and their capability ot iraiiiinn Jor- 
danian personnel. In the course ot his mission he wsited 
many of the printing establishments in Jordan, providing 
immediate advice where feasible. 

His final report included a detailed analysis ot spare 
capacity and under capacity as well as projections for 
equipment needed to cover the estimated demand for the 
period 1970-1975. The expert also outlined short- and 
long-term training schemes for the Jordanian printing 
industry. It has now been announced that the World Bank 
will provide funds to Jordan for the creation of a printing 
works for the production of textbooks. 
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United Nations 

Celebrating 

Twenty-fifth 

Anniversary 

The United Nations came into being on 24 
October 194} 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 its twenty-fifth an- 
niversary, the UM has 116 members. The gen- 
eral objectives of the UM are expressed in the 
Preamble to the Charter (this page). 

In addressing the first meeting of the Commit- 
tee for the Twenty-fifth Anniversary, Secretary- 
Cenerai U Thant noted that during debate in 
the Cenerai Assembly "it became abundantly 
clear that all the speakers were in agreement 
that the anniversary should he more than a 
ritual, and that it should not be an occasion for 
self-congratulation alone. In KJJO 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 a/ready 
made and for renewed dedication to the fulfil- 
ment of the ideals enshrined in our Charter". 

The theme of the anniversary is "Peace, jus- 
tice and progress". 
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THE UNITED NATIONS SYSTEM 

PEOPLES OF 
ED NATIONS 
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The United Nations 

The Specialited 
Agencies 
and IAEA 

THE UNITED NATIONS 

9 
10 
11 
12 
13 
14 
15 
IG 
17 
18 
19 
20 
21 

United Nations Trun- Supervision Organization in Palesimi' (UNTSO) 
United Nations Military Observe! Group in India and Pakistan (UNMUGIPj 
United Nations Peje» !<!-«i"'j Fnir* m tynrm IIINFICYP) 
Mam Committees 
Standing and Proni dural Committees 
Otiirr Subsidio y Oipisot General Assembly 
United Nations (li'liol and VJniks Agency lor Mestino Relu-jees in the 

Near East I II NRW A) 
United Nations Cnníurüncr un Ti ade and Development (UNCTAD) 
Trade and Development Hoard 
United Nations Development Proijramme (UNDP) 
United Nations Capital Development Fund 
United Nations Industrial Development Organization (UNIDO) 
United Nations Instituí;: lor Trainino and Research (UNITAR) 
United Nations Cluldien's Fund (UNICEF) 
United Nations High Commissioner lor Refugees (UNHCH) 
Joint United Nations FAO World Fuod Programme 
Disarmament Commission 
Military Stall Committee 
Regional Economic Commission 
Functional Commissions 
Sessional, Standing and Ad Hoc Committees 

THE SPECIALIZED AGENCIES AND IAEA 

22 IAEA 
23 ILO 
24 FAO 
25 UNESCO 
2B WHO 
27 IMF 
21 IDA 
29 IBRD 
30 IFC 
31 ICAO 
32 UPU 
33 ITU 
34 WMO 
35 IMCO 
36 GATT 

International Atomic Energy Agency 
International Labuur Organisation 
Food and Agriculture Organization ot the United Nations 
United Nations Educational. Scientific and Cultural Organization 
World Health Organization 
International Monetary Fund 
International Development Association 
International Bank lor Reconstruction and Development 
International Finance Corporation 
International Civil Aviation Organization 
Universal Postal Union 
International Telecommunication Union 
World Meteorological Organization 
Inter Governmental Marrtime Consultative Organization 
General Agreement on Tariffs and Trade 
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Options and 

Priorities in 

Scientific 

Research for 

Romanian 

Industry 

•y St*phan ItrlM 

ROMANIA HAS BiiiN steadily working towards socialist 
industrialization during the last two decades. The 

country's natural resources have been directed towards 
this end to a much greater extent than previously, and 
co-operation with other countries in purchasing machinery, 
equipment, raw materials, licences and scientific and techni- 
cal documentation has been broadened considerably. 

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

Figur« 1. 
Qv«r-aH industrial production (Hit = 100 par cant). 
Qroup A - production of industrial good*; Group • - 
production of consumar gooda 

Th« Author: Stephan Btrlea, etigineer, 
born in 1934, is a graduate of the Poly- 
technical Institute in Bucharest. He is 
First Vice-President of the National 
Council for Scientific Research in Romania, 
a specialist in economic cybernetics and has 
published various papers in scientific 
journals in this field of research. 
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Intensification of scientific research 

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

Romania's economic 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 research 
in the industrial field arc being increased accordingly. 

Romania is relatively rich in natural resources but still 
must choose subjects for research and work out priority 
programmes in accordance with current requirements. 
Fields of scientific research that are certain to contribute 
efficiently to the country's economic and social develop- 
ment have been carefully selected and granted priority. 

In the planned research schedule the foremost place has 
been reserved for sciences such as automation, cybernetics, 
information science, electronics, nuclear energy, precision 
mechanics and optics. The modernization ol the tcclmical 
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 prodi uri on processes. With a view to 
modernizing 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 modem 
principles, will provide technical and scientific documenta- 
tion, Cybernetics and information science will be promoted 
in production and management, and modern computing 
and ¿ita processing equipment will be provided according 
to the 1967 -1975 programme. 

Scientific research schedules 
If science is to contribute effectively to the development 

ot industry, its programme must be scheduled over periods 
of at least ten years in order to keep ahead ot production. 
The 1971 1975 state plan for suentiln research and the 
1976 19X0 main lines of expansion establish priorities toi 
research topics and expansion programmes. l-'.stahlishing 
these priorities is a difficult task. 

Research programmes that are vital to industry cm lead 
to positive results only it research is co-ordinated with 
investment planning. F.xpcricncc has demonstrated that 
research activity separated troni investment planning does 
not produce rapid results. In one instance a series ot research 
achievements could not be applied in production and there- 
fore licences had to be purchased abroad. 

Co-ordinating scientific research with industrial pro- 
duction has been a constant concern ot the state in recent 
years. Nicolea Ccausescu, the President ot the State Council 
of the Socialist Republic ot Romania, has stated that 
"research must be developed in all spheres ot science, tIn- 
social and humanistic sciences included: vci the main 
efforts will have to be focused on the lines when- we can 
obtain utmost results in ensuring the progress ot our 
country". 

Perfecting the juridical framework 
With a view to directing the country's entire research 

potential towards the urgent requirements ot the national 
economy and turning to better account the material basis 
of research, the (ireat National Assembly of the Socialist 
Republic of Romania passed a law in December l%9.mthe 
organization ot scientific research activity in Romania. 
The law sets up the juridical framework tor scientific 
research activity. On the basis of this law the Council of 
Ministers has made several decisions with respect to tin- 
application ot the contractual system in scientific activity 
and has taken steps to improve the organization of the 
scientific research departments ol some ministries and 
central agencies, including those of the Academy. Another 
decision provides for an increase in salaries ¡or the stati ot 
scientific research and designing organizations. 
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Figur« 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 economic and social development of the 
country, or problems whose solution calls tor a concentra- 
tion of forces from various branches and fields ot science and 
technology are to receive priority attention in research 
programmes worked out by the National Council tor 
Scientific Research, by ministries and by other central 
agencies, and approved by the Council of Ministers. 

fcach priority programme is based on a preliminary basic 
survey. The survey may be concerned with the design ot an 
industrial enterprise, investigations and solution ot an 
important problem, or development of a branch ot the 
economy. Figure 3 which gives a diagram ot a survey ot 
electrical engineering development, indicates the following: 
lines of research, research on concrete problems, special 
fields and techniques and economic assessment ot likely 
results. 

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

designed internal combustion motors and assimilation ot 
modern computing techniques. 

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

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

Th« contract system in research 

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

Options and priorities are constantly reviewed with the 
aim of improving the selection system. At present studies 
are under way on the extraction of crude oil from exploited 
deposits; and exploitation tifa fast means of shipping goods 
based on the "Coanda effect". The competent advice of the 
Romanian-born scientist Henri Coanda has helped greatly 
in establishing these programmes. 

Figur« 3.   Basic method of constructing • rassarch plan (analysis and presalection) 
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By Bharatan Thiagarajan 

The Regional Research 

Laboratory, Hyderabad 

i N INDIA it has long been realized that a prerequisite tor 
attaining self-reliance in all branches of industry is the 

provision of adequate research and training facilities. To this 
end, a large network of laboratories was set up under the 
auspices of the Council of Scientific and Industrial Research 
(CSIR), and funds were made available for research 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 expenses; the institutes are encouraged to 
seek supplementary sources of revenue by rendering services 
to industry. 

CSIR administers and supervises some 34 research 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 research and develop- 
ment work on commodities, 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 industries in the region in which they are located. 
Those in this category arc multipurpose laboratories. The 
largest of the institutes of this type is located at Hyderabad. 

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

tTha Author : Bliaratan Thiagarajan 
was born in India in 1916 and was 
educated at Royal College, Colombo; 
University College, Colombo; and Em- 
inamial College, Cambridge, England. He 
received his B. Sc. from London in chemistry. 
His research on boron hydrides 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. 

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

Following the present-day trend in the United States, 
the United Kingdom and in other developed countries, 
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 justified. The RRL library is one of the best in 
India, serving an area of 100,000 square miles. Three large 
semi-permanent buildings house the pilot plants and items 
of plant andequipment that are too large to be accommodated 
in the laboratory rooms in the main block. Other 
pilot plants operate on a slightly larger scale, pro- 
ducing some products for the local market. Outstan- 
ding in this group is the low-temperature carboniza- 
tion plant processing coal from the region's only coal fields 
and operated by the Singarcni Collieries Company I united. 

RRL's total star!" of about one thousand is classified as 
follows: scientific research professionals, approximately 20 
per cent; technical auxiliaries, about 18 per cent; pilot 
plant statt", 12 per cent and professionals working on 
sponsored research, about 20 per cent. Administrative 
employers and non-technical workers, about 18 per cent. 
Thus, about 70 per cent of the star!" is concerned with actual 
research. 

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

• To help and encourage, through organized scientific 
and industrial research, the industrial development of 
Hyderabad State by (a) the exploration of the 
possibilities 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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Tha   Low-Tamparatura  Carboniiation   Plant   at  tha 
Ragionai Raaaarch Laboratory, Hydarabad 

new industries by carrying out experimental work in the 
laboratory on pilot plant scale; 

• To provide the facilities of a central and well- 
equipped scientific and industrial research laboratory for 
the existing and future industries of the state; 

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

• To perform routine analytical work tor various 
departments of Government and industry; 

• To inculcate among the industrialists and the public 
of Hyderabad through precept and example, the value and 
advantages of scientific research for industries; 

• To provide a centre for the supply of personnel 
trained in modern methods of industrial processes and 
applied scientific research, necessary for the industrial 
progress of Hyderabad State. 

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

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

Currently the annual budget (if 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 research, and the 
remaining 8 per cent is earned by sales of the products ot 
pilot plants mainly domestic coke, activated carbons, 
standard pyrometric cones, speciality paper, fatty acids etc. 
Of the total sum of about $1.5 million, roughly 16 per cent 
is spent on capital items; staff salaries and allowances account 

for about 30 per cent, chemicals and apparatus about 11 per 
cent and the remainder goes for contingencies. 

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 intermediates and biochemistry; it also 
provides engineering consulting services. A happy blend 
of the academic and the strictly practical research on 
technical problems has been achieved. For instance, research 
on academic subjects such as "stereo-chemistry of the 
A-nor sterols" may be found side-by-sidc with research 
on the manufacture of protein-rich Hour for human con- 
sumption. These two branches supplement and support 
each other with a sort of synergistic effect. 

During its two decades of existence, RRL has published 
nearly 700 research 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 o( technical problems have been worked on 
by RRL. RRL has earned over one million rupees (US$1 

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

One of the main research problems being dealt with in 
this institute is the carbonization of coal. India is one of the 
large coal-producing countries of the world, but all the 
coking coal deposits are concentrated in the north-eastern 
region. The southern part of India has only deposits of 
non-coking coal. The Singarcni Collieries Company 
Limited (a state-owned coal-mining concern) produces 
about three to four million tons of coal per year and has the 
capacity to double this amount. This coal is devoid ot 
coking characteristics and because of its high ash content 
is rated as a low-grade coal. As early as 194«>, RRL conduct- 

Tha RRl'a Speciality Papar Unit 
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od investigations and soon concluded that the best way to 
process this coal was to subject it to low-temperature 
carbonization (LTC), thus producing a semi-coke and a 
valuable by-product tar. After a certain amount ot initial 
evaluation, it was eventually decided to establish a pilot 
plant based on the well-known and conventional Lurgi- 
Spuclgas system that was developed in Germany and found 
to be particularly suited for non-coking coals. Whereas 
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 ot 
coke-oven walls. According to Martin's Industrial Chemistry, 
this method "permits a high rate of heat transfer to the fuel 
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 transfer, and the small heat 
loss result in a high thermal efficiency". 

Using this system of LTC, which is of importance to the 
southern part of India and also to several other countries, 
particularly in Africa, the coal is first crushed to a size ot 
from three to twelve centimetres 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 itself. This combustion gas 
provides the heat coming into direct contact with the 
coal. The process is very simple: all that is needed is to 
keep watch over the movement of the coal and coke and 
the temperature reached in various parts ot the plant. The 
carbonization takes place at about 6(H)0 to 651 »°C (high- 
tempcrature carbonization needs 1,000° 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 bastar and vat in the Speciality Papar 
Unit 

LTC Tar Distillation Unit 

At an initial cost of about SI40.IHH) tor a rated capacity 
of 25 tons per day. the plant was erected and commissioned 
in R53 and is now being operated on a scnii-conuncn i.il 
basis. The objectives of the pilot plant, which have lor tIn- 
most part been achieved, were as follows: 

a To establish whether Indian coals were suitable tor 
low-temperature carbonization ; 

a To popularize the semi-coke product as a dornestu 
fuel; 

a To study the economics of processing the by- 
products; 

a To collect data tor the design of commercial plants; 
a To train operating personnel in LTC. techniques. 
Based on the working of the pilot plant, in 1%4, RKL 

prepared a project report for Smgareni Collieries Company 
Limited to process 2.7(H) tons of coal per day in .i three- 
phase programme starting with 'AHI tons per day. The 
capital cost of the 2,7()0-tons-per-day plant was estimated 
at about $12.5 million. Later, .i project report for a 'MHi- 
tons-per-day plant was prepared for the Government ot 
Maharashtra State. Another proposal tor ,i iiicdium-si/ed 
plant of 12(1 tons capacity was made to the Industrial 
|)evelopment Corporation of Orissa Ltd. These pmpos.ik 
are under consideration by the respective organizations. 

The coal research group, with a team ot M highly 
qualified research workers, is dealing with many other 
problems as well, including production ot road tar, dis- 
infectant creosote, timber preservatives and tar acids; 
hydrogénation of coal tar, briquetting of coal and char 
fines. 

Another major field of RKL interest is vegetable oils 
and fats. Both basic and applied research are being con- 
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ducted by a team of 29 scientific workers. Basic research is 
conducted on fatty acid and glyecride structures of unusual 
fats. Methods of detecting adulteration of edible oils arc 
worked out. Many of the applied projects are concerned 
with the utilization of castor and cottonseed oils, which are 
regional materials. 

RRL has done extensive work on the processing of 
cottonseed oil and cake, especially on rendering the cotton- 
seed cake edible. Nearly two million tons of cottonseed ¿re 
available annually in India, and previously its only use 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,()<X) tons of seed for extracting 
oil. An interesting aspect is that some oil millers are reluctant 
to use cottonseed on the grounds that it will deprive cows 
of their legitimate food! 

A prc-prcss solvent extraction method has been developed 
for the production of edible-grade Hour, which brings 
down the gossypol content to safe levels, at the same time 
keeping the denaturation of proteins to a minimum. The 
flour satisfies the FAO/WHO/UNICEF specifications. It is 
rich in proteins (50 per cent) and in lysine (3.H per cent ot 
proteins), an essential amino acid rcqiurcd tor children. 
In common with many other tropical countries, India is 
desperately short of protein foods. Cottonseed flour is 
destined to become an important source ot protein, 
especially tor vegetarians. Meanwhile, the flour produced in 
the pilot plant of the laboratory is in great demand by the 
antibiotics (tetracycline) industry for use 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 oí organic 
chemicals and intermediates required by the chemical 
industry of the country. A number of such processes have 

been developed for the following chemicals: benzyl 
chloride, benzyl alcohol, benzyl acetate and related chemi- 
cals, phenyl acetic acid, acctanilide, chloroform, mono- 
chloroacctic acid, and the like. Many of these processes 
are cither in production or at the plant-erection stage. 

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

Solvant Extraction Plant (for cottonaoad) 
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Work has also been undertaken on the synthesis ot 
drugs with analgesic, hypnotic, diuretic and other similar 
properties. One of the compounds synthesized lure, a 
quinazolonc derivative, is in commercial production in 
several countries 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 ot Mineral Products 
and Catalysts. 

The most notable among these are activated carbons and 
bleaching earths, 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 ot sodium azide (used in detonating 
materials), within a short time RRL developed the process 
and satisfied the entire requirements of the department for 
this material, which had earlier not been manufactured in 
India. 

The Division of Mineral Products and Catalysts has 
turned out several other products of high commercial 
value. The product of reaction between chlorine and 
turpentine turned out to have a powerful insecticida) er*ort. 
and the process has been sold to a private promoter. Another 
piece of research resulted in a valuable vanilla-like flavour 
from cinnamon leaf oil, and this process was also taken up 
by private industry. 

One product of major interest and importance is silicon 
carbide, popularly known as carborundum. This substance, 
discovered in the United States 7(1 years ago, has assumed 
great importance in metallurgy, where it is used as a high- 
class refractory and abrasive. India alone imports several 
thousand tons of silicon carbide at a cost of nearly SI million 
per year, but, with the exception ot Japan, there is not a 
single silicon carbide plant in the whole ot Asia. Silicon 
carbide is manufactured by only a tew firms in the world. 
and the technology for its production is a closely guarded 
secret. RRL has been studying 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, 
yielding three tons of silicon carbide per run. RRL is in 
a position to provide the entire know-how tor a fully 
fledged commercial plant. Estimates are ready tor 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 estimated to be of the order of $1.5 million. The 
plant can be completely fabricated in India and little foreign 
exchange is needed. This is an outstanding example of the 
evolution of an indigenous technology that has been 
advtxratcd in India (or years. 

The Industrial Ceramics Division has tackled the problem 
of manufacturing standard pyrometric cones. A pilot plant 
has been set up, and its products have been successfully 
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 useful types of 
research 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 corrosion m scawatcr. 1'he Paper Division 
lus produced a variety ot speciality papers such ,i\ tiller 
papers and document papers, sonic ot vvhnh luw been put 
into commercial production. The s.uious aspeits ot im- 
préparation ot catalysts are being studied and two have been 
developed, one tor ammonia synthesis and the oilier tor 
conversion ot ben/ene to lyclohcxane. I lus a a highly 
profitable line, and the products i.m i omni.nu! a large 
market within India itselt. not to speak ot large esport 
markets. Microwave ferrites have been developed tor use 
in radar components. The Chemical Engineering Division 
provides scaling up and design help to all the other divisions. 
The Cenerai Engineering Division undertakes the .ntu.il 
fabrication, repair and maintenance of the various plants. 

RRL has already created its own hagmiogy. One ot the 
legends is the success story ot a photographer, without 
formal qualifications but reputed to be one ot the foremost 
technicians in India, who was charged with the duty ol 
reproducing a theodolite collimator siale photograplmalls. 
So successful was the outcome that he delved deeper into 
the subject and eventually produced an invention tor sirih- 
mg slide rules by a photo-engraving pnncss - the tirsi ot its 
kind in India. With the encouragement and support ol 
KRL, a private business house took up the process, which 
promises to become a great success. 

A similar success story is that of the laboratory s glass- 
blower. He, too, had no formal qualifications but had an 
inventive mind. One of his inventions is a flowmeter 
adapted to liquids with a wide range ot viscosities. There 
was so much commercial promise in this invelinoli that it 
was taken over by a business timi, and the terms ot n>l- 
l.iboration are now being drawn up. 

These and other similar success stories led KIU. to 
encourage its staff to go out into business on their own. 
and this is likely to produce very successful results. 

The main emphasis of URL's philosophy rests on the 
following: 

• Technological research on >peutic and well-formu- 
lated projects, backed by objective basic research; 

• The application of modern operational research 
methods in analysing a particular problem before it is 
accepted for specific study; laboratory restart lies are 
followed into the field by the use ot the same tools; 

• Pilot plant research and even semi-commercial 
demonstration before commercial exploitation by a 
promoter. 

In the whole process extending from the conception of 
an idea to its full commercial exploitation, formalities art- 
disregarded, work teams are carefully selci ted to serve the 
objectives fully and exactly, and personal credit is freely 
given to create a feeling of personal involvement. The 
emphasis is on hard work, devotion to duty and sotul 
consciousness. It is realized that work is done best only in an 
atmosphere free of tension and rivalries. Thus, every 
attempt is made to create a happy, pleasing and attrattive 
environment, and all RRL employees are encouraged to 
take part in recreation as fully as m research work. The 
result is a co-ordinated, dedicated team that has produced 
a mass of research work that will torni a strong base tor 
the future development of industry in India. 
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ly Myra Ockrant Kay* 

Dissemination 
of Scientific 

Information 

Tut tx BRENT TREND in information dissemination is to 
develop the use of sophisticated hardware such as time- 

sharing computers for information retrieval. The concept 
of such complicated and costly systems in small institutes, 
or for developing countries, is not a realistic one at the 
moment. Moreover, present international information 
retrieval systems, even if they could be used effectively by 
developing countries, tan deliver only information that 
is at least one year old, and in the competitive world ot 
science this can be too old to be really useful. There is little 
indication that this situation will change radically in the 
near future. Thus it would scent worth while to consider 
other technologies 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 
scientific community until three years after it has been set up. 
This may well be because, while these sources have been 
listed in various directories, no one 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 material that they seldom 
have time to scrutinize. In developing countries this in- 
formation is needed in a form as simple as possible, and the 
techniques for obtaining tins 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 retrieve references 
to data from a communal store. 

The piescnt scheme envisages uniformly classifying into 
areas of research the sources listed in directories of informa- 

tion sources, and of currently announced new sources, on 
a continuing basis. Multiple card copies are then prepared, 
detailing subject, cost, availability and form of information 
available from these sources, and these cards (or punched 
cards) arc distributed to individual scientists on the basis of 
their interests. A scientist may hold as many fields as he 
wishes, and in addition a master file can be held centrally 
in each institution or country. The scientist then has at his 
fingertips a small, easily handled file to which he can refer 
when he wants to identify sources to which he can address 
specific questions, as well as access to a broad central file. 
This system provides easily packageablc, readily under- 
standable units of information that can be sent to the client 
on a current, continuous, pcrsonal-to-thc-scicntist 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, indeed, of discussion between laboratories working in 
closely connected fields. Such an interchange could be 
carried out through an exchange of audio or video cassettes. 

Tha Author: Myra Ockrent Kaye has 
saved as head of the Research Contracts 
Programme at the SOREQ Nuclear 
Research Centre of the Israel Atomic 
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 tU Imperial Chemical 
industries, Welwyn Garden City, United Kingdom, and an 
experimental physicist at the Atomic Energy Research Establish- 
ment, Harwell, England. 
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Systems requirements 

A science information service tor developing countries 
should be : 

•    Simple and understandable in concept and operation 
it should keep complicated equipment to a minimum 

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

e   Inexpensive ; 
e Flexible and adaptable it must be able to provide 

information comprehensible at different levels, including 
answers to simple queries and background information 
in depth in a particular area, and be able to select answers 
suitable for an agricultural instructor who has had only- 
two weeks of training as well as for a Ph. D. in nuclear 
physics from an outstanding university; 

e Derivable from existing information systems or net- 
works ; 

e Easily distributable and easily 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 
developing countries, with their inadequate budgets and 
their scientific start" at all levels of sophistication and know- 
ledge. An information system to meet the needs of develop- 
ing countries must be flexible in the extreme and capable 
of being adapted. 

To find a system derivable 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 in its relation 
to the needs of scientists generally. A considerable amount 
of research 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 
research 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 one another, urgently require the setting-up of new 
information-handling systems, the scientist quite definitely 
prefers to utilize the most primitive mode of communica- 
tion conceivable. 

Many studies have shown that scientists prefer to obtain 
information by gathering around the old campfire in some 
exotic city, while the drums beat (or the coffee cups art- 
handed round) and the wise old elder of the tribe unfolds 
the ancient talc of how the DNA helix was uncoiled. 
This is the oldest method of communication in the world. 
Moreover, this preference expresses a value that is real and 
cannot be imitated -the stimulus of live exchange between 
creative minds that offers different approaches to mutual 
areas of interest. The question arises, however, is this 
enough? 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 funds for scientists' travel    it is entirely un- 
suitable. 

Automated information retrieval systems 

There is reason, apart from personal inclination, to 
support the preferente of scientists to gather together and 
exchange information, rather than utilize some of the 
services provided by automated retrieval systems available 
now. Computerized information retrieval systems have not 
fulfilled their rich promise of the l'íístts. and todas, twenty 
years later, they seem no nearer to it than then. The dream 
of the 1')5<>s was a universal system in whuli all knowledge 
would be stored. Scientists, sitting at their teletype consoles. 
could convey their "questions" directly into this system, 
and the matched "answers" would be returned in a matter 
of seconds, automatically translated into any language. 
What happened to this dream, and why does it seem farther 
off than ever; Why. for instance, are there practically no 
studies being conducted in machine translation todav, 
against the scores of the l'J.SOs: 

The answer is that the machine system cannot he all 
things to all men. for example, a very simple object sin h 
as a table, has many aspects. One aspect might be its design; 
another its age; another its history who made it, to whom 
it belonged, to whom it was sold and when; another. Us 
value (actual and sentimental). The wood of which it was 
made is another aspect, or the chemicals in the polish with 
which it was finished. Thus, each language term has an 
infinite number of retrieval characteristics, and it is im- 
possible to design a single system in which all the various 
"meanings" can be assumed by which a piece of information 
can be retrieved. 

The following chart illustrates that even the simplest 
abstract term such as "word" cui have at least ten or eleven 
different interpretations, depending on the context in which 
it is used. Such is the connotative and associative nature of 
semantics. It has not yet been possible to teach the most 
sophisticated computer to read and comprehend. 

Another problem arises in the design oi computerized 
information retrieval systems: a system is being designed 
to retrieve a science that is not yet born. The concepts 
of science are in a state of dynamic flux not only are new 
concepts constantly appearing but ideas on known ones 
undergo continuous, radical change. How, therefore, can 
an effective system be designed from which one can retrieve 
according to ideas not yet conceived? 

Moreover, in science the very disciplines are said to have 
different orientations. Physics is considered to IK' concept- 
oriented, chemistry structure-oriented, and biology func- 
tion-oriented. This, again, would seem lo exclude a single, 
universal system. 

Of course, other methods can be used to bypass the need 
for comprehension. The machine can certainly he directed 
to count. It can perform a statistical analysis of the re- 
currence of words on a page and even of n>-ou urreiues, 
skipping "simple" words such as "and", "a" or "by 
Thus a machine could count the number of times the word 
"DNA" appears on a page. <>r "methylation of DNA", 
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Multipla meanings in context of an abstract "word" 

Signal Use HI context Meaning 

WORD 1. Tili»« ilïc last word! Latest fashion 

2. I would like a word Admonition, brief talk 
with you! 

3. Give me your word. Promise 

4. 1 would like to say Brief comment 
a word. 

5. I will give you a word Caution 
of warning. 

6. I 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. The word is sacred. Scriptural dogma 

12. I will have the last Decision 

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 services 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 time-lag, and it is a serious one. No 
matter how efficient the hardware the ferrite 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 in nit 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 per'.iaps six months until it appears in the 
journal. 

Thus, automated retrieval systems arc "slow" --i.e., one 
can retrieve from them, comparatively speaking, only 
rather old information. Moreover, 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 retrieval markers, 
arc assigned, almost as much is abstracted out of the system 
as is abstracted in. 

"while the major automated retrieval schemes certainly 
have their place in the world of science information, what 
that place is has to be rather carefully assessed. They arc not 
the "wonder 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 naads of scientist* 

Kouglily speaking, a scientist requires two kinds ot 
information. First, he needs to know what other scientists 
working closely in his field are doing, and he needs this 
information currently—that is, perhaps even before the 
experiments are carried out, before he performs his own 
perhaps similar experiments. That is, what he needs is a 
stimulating exchange -and, as has been shown, he prefers 
a live "conversational" exchange - with his colleagues 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 resume or a detailed picture of the 
"state of the art" in a particular field. 

Currant communication by audiovisual 
methods 

Some experiments 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 
cassettes, which arc then exchanged with second "paired" 
groups in another country. Groups arc paired on the basis 
that they are working on similar topics, on the same topics 
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from différent approaches, or in different disciplines but 
using the sanie techniques. The cassettes are then inter- 
changed, re-recorded by the partner group, and the mem- 
bers of each group can interpolate their comments and 
ideas into the discussions and then re-exchange the cassettes. 

Thus a system is established in which partner groups can 
carry on a continuous communication and discussion ot 
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 constructively, 
i.e., when the work is being done. 

The system is simple in operation; inexpensive, and as 
fast as the air mail service can make it. Moreover, it follows 
the preferred mode of communication by scientists, that ot 
"conversation". There is some other interesting "fallout" 
by providing the scientist with a simple means to register 
"private communications" and record preliminary experi- 
ments in a semi-permanent form, the need to rush into 
print in order to establish "legal" priorities is eliminated. 
and this can perhaps cut down the amount ot relatively 
useless publication. A scientist need only publish when his 
hypothesis is confirmed, and not at some early undefined 
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 example, the preprints 
exchange system, like the one formerly organized by the 
United States National Institutes of Health -but goes one 
stage further in permitting group-to-group as well as 
person-to-pcrson communication. It is clearly also applicable 
as a means of communication in industry, especially when 
a parent-daughter type of relationship exists between 
industrial organizations that are geographically remote. 
The use 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 «ourcas 

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 "com- 
prehending" information storage and retrieval systems that 
it is hoped to develop in the future, and the existing 
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 set up to provide 
a flow and exchange of information on discrete subjects 
tumours, fertilizers, titanium -or more general subjects 
cancer research, agricultural field trials, metals and so on. 
These clubs have the disadvantage that they further separate 
the disciplines and narrow the areas in which the scientist 
looks for information, a trend directly contrary to the 
natural diffusion between disciplines. They have, therefore, 
rather a straightjackct effect. They do, however, provide the 

addresses to which scientists can turn tor answers to ques- 
tions in their speci tic fields. 

Special problems of developing countries 

Professor Wayne Meinke has stated that in general 
a source of information is not usually hilly exploited by 
scientists until two years after it has been set up. It tins is 
true tor the well-advertised National Hurcau ot Standards 
information services, and in a country like the United 
States, the lag period betöre a service emanating troni 
Romania or Bulgaria becomes known in a newly develop- 
ing African country, must be considerably greater. A further 
source of difficulty is that even if there is a library well- 
stocked enough to have compilations ot such services and 
a librari.ui competent to use them, there is no single system 
of subject classification used in these compilations. 

A common maxim impressed on business executives is 
"think big". Because of the difficulty of obtaining funds in 
developing countries, one must learn to think not only 
"small", but sufficiently small. In any series of operations 
in which $1,(XXI would be a problem in a developed country, 
$1 could be a problem in a developing country. 

Long delays are another problem frequently encountered 
in developing countries. If, tor example, a scientist in 
a developing country is interested in tire retardante, how- 
can he find information 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 ("enter, and would be referred, riii the 
Center, to an appropriate address from which he could 
obtain this information, lie would then write again to the 
given address (e.g. the Stanford Research Institute in 
California), where presumably he would obtain the infor- 
mation he wanted. This is certainly not an impossible 
procedure, but it dins have some features that require 
closer scrutiny. 

First, the framing of the initial query may be difficult. 
What results may not be fully intelligible, and this neces- 
sitates a time-consuming exchange of correspondence to 
clarify tir to render more specific the query, so that tin- 
appropriate address can be selected. The rescan her is 
writing, presumably to a docunientalist, in a language not 
his own; in such cases, in the author's experience, there is 
a tendency to use- "impressive" language, which may 
obscure the meaning. Moreover, the technicalities ot having 
the letter typed may pose a formidable problem it is very 
unlikely that a typist working in a foreign hinginge is 
available. Delays may be introduced owing to the sheer 
mechanics of getting out such a letter. 

Psychological problems 

Even more serious than money or time problems, there 
seems to be a definite psychological block against the use 
of such indirect systems. The reason would seem to be 
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simply the requirement to prepare .in adequate letter m .1 
foreign language, where not only the language is difficult 
hut the correct form tor letter writing is not always known. 
Scientists from developing countries, especially those in 
which tribal customs are important and much stress is laid 
on form, are highly apprehensive ot making ludicrous 
errors. 

On the other hand, direct communication with the 
information source is psychologically less hazardous. Here, 
the scientist falls naturally into the language of science; 
he feels he is talking to his confreres, and torni is less 
important. Science has a common language, and the 
scientist is experienced in its use. More importantly, the 
scientist at the receiving end can gauge the level ot the 
query, and can tit his answer to this level. He is com- 
municating directly and can often build a relationship ot 
lasting benefit. 

Card indtx schem« 

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, classified according to 
subject areas. Most but not all of these centres are listed in 
a number of compilations, which are generally held in 
scientific libraries and known to any competent librarian. 
In developing contitiies, however, and small institutes, 
there is often no competent librarian. Indeed, there are often 
no libraries 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 rilutine basis, nevertheless are approachable. 

The cards should describe the area of scientific interest 
covered by the information source, the type of service 
provided, the tost, 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 
amenable 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 research institution, or 
a group of such, interested in the scheme for its own internal 
needs, or a commercial agency interested in profit, or a 
philanthropic agency interested in aiding the developing 
countries or the progress of science generally. The com- 

pilation would be continuous, that is, new services as they 
are set up would be added on a current basis. 

The scientist, for example, the molecular biologist who 
needs information in an unfamiliar field, perliaps 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 tor him. 

Naturally, scientists working in a specific field are aware 
of sources that cater for their own area of research. But in 
small institutes and in developing countries very often 
only one man may be working in a particular field in the 
whole country. He is responsible for developing himself 
as a scientist without the benefit ot a leader, or colleagues, 
or that continuous dialogue with his confreres that makes 
for scientific advance. He may have a language difficulty. 
The seemingly inexhaustible pile of foreign journals on his 
desk may only add to his confusion. What he needs is 
a direct line of contact with his scientific world, and con- 
ceivably such a scheme, exploiting the existing pattern ot 
information dissemination, would provide this direct 
contact. 

A further section ot 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 enterprises may 
require and greatly benefit from technical information, but 
their managers are often at a complete loss as to how to 
obtain it. Access to scientific libraries is usually difficult. 
Moreover, the kind of questions raised are often precisely 
of the technological single-answer type the system is well 
able to supply. Here, it is 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 experiment, using a test sample, 
to try to gauge to what extent such a system answers the 
information needs of scientists in a small institute or in 
a group of institutes. Docs it act as a filter and how good 
a filter is iti How much of "hard core" information needs 
docs it leave unanswered? Does such a card index, together 
with an audiovisual current communication system o' the 
type described, answer the science information needs of 
developing countries, providing both continuous, current 
communication in a searcher's specific field with a "sister" 
group, and answers to specific questions or broad informa- 
tion in other fields? If these two systems arc adequate, they 
are certainly simple, inexpensive and based on principles 
applicable to the needs of the countries emerging into the 
technological era. 
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Research Projects 

A new idea in low-cost building 

The enormous, 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. Dcligari, engineer in 
Thessaloniki, Greece. He is the inventor of the constructio- 
nal cell, an outcome of long research and experiments with 
the objective of producing a form into which suitable 
materials could be easily pressed or moulded in order to 
give maximum strength for minimum weight and cost, 
and to be used as a multipurpose building unit. 

The basic use for this product could be for "do-it-your- 
self" construction of temporary or semi-permanent buil- 
dings and for 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 rises and depressions symmetrically distributed 
over the sheet, the height and depth of rises and depressions 

being 40 mm each from til; neutral plane. Allowing for 
70 mm joining laps, the module of construction is thus 
1,000 mm. 

Although the units are normally to be manufactured 
troni thin sheet steel, they can be made from aluminium, 
plastics, fibro-ccment or eventually from cardboard or 
troni layer combinations of those materials. If steel sheet is 
used, corrosion protection can be provided by galvanizing, 
metallic spraying, painting etc. 

The constructional cell has the following important 
advantages: cheapness ot production; simplicity ot erection, 
dismantling and subsequent re-erect ion can be performed 
by unskilled labour; minimum bulk tor transportation; 
versatility of use; absolute minimum ot variety ot standard 
parts. Furthermore, the surface absorbs noise and diffuses 
light. 

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 

Easy   assambly   by   bolts   and   nuts Injection  of   foam   In- 
sulation 

No   tools   for   thin  C*CsJls  (1 mm) 
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bending in all directions, while the multiple pocket cross- 
section will result in excellent heat insulation properties. 

The edges of the sandwich units can be joined to each 
other so that a resulting wall panel of any length or width 
i an be constructed. Furthermore, lonrl-brarinp strength is 
obtainable by increasing the thickness of the assembly by 
the addition of one or more constructional cell sheets. Each 
additional sheet thus placed increases the effective thickness 
against bending by HO mm. 

Alternatively, the effective thickness of the individual 
unit material can be doubled or trebled by adding more 
units in "nesting" formation. 

A further possible variation, if for aesthetic or other 
reasons the normal undulating surface is undesirable, is 
cither substitution of a flat sheet for one of the normal cell 
units or the addition of such a sluet. The connecting media, 
depending on the unit panel material, can be either bolting, 
spot welding, cold rivetting or adhesive. 

Although in double or multiple use the panel unit has 
considerable resistance to bending, the single unit 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 m id-way between a rise and 
a depression. A panel can thus take up to four parallel bends 
each to any desired angle. This not only eliminates the need 
for special corner 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 arc comparatively low, 
as the conversion from the sized steel sheet involves only 
one combined pressing and punching operation. One 
standard press machine will produce at an estimated rate of 
ISO constructional cell units per hour. However, the rate 
per hour will depend on the scale of equipment and degree 
of production automation. 

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

Owing to the unique 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 without production stoppage, with the exception of 
changing material. 

The investment for the necessary processing machinery, 
including auxiliary equipment and buildings of a niininuim- 
scalc plant, was assessed bv S. Deligari in a feasibility study in 
1969 to amount to US$170,000. Such a plant, actually 
a pilot plant, would be capable of producing up to 700,000 
square-metre units per year if a twivshifr operation is 
assumed. 

Potential uses for constructional call units 

The basic use of the constructional cell units is in the 
rapid and cheap erection of prefabricated buildings of single 
storey construction. In its cheapest form the undulating 
surface would be exposed inside and out. For a more pleas- 
ing appearance for permanent structures, this could be 
covered with a flat surface panel in a variety of possible 
materials. The constructional cell unit is thus foreseen as the 
building unit for both permanent prefabricated dwellings 
and temporary or semi-permanent dwellings for emergency 
(e.g. earthquake) relief, for contractors' workers in remote 
regions, military camps etc. 

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

There is a continual 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, cereal containers etc. 

The constructional cell unit may also be used for curtain 
wall panels, roofing-elements, insulation material (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, without the use of chemicals, to give a product of 
enhanced physical and mechanical properties. 

The process consists of the controlled compression of 
wood at elevated temperatures, and the product is known 
as ligno-plastic wood. Among its attractive features are 

improved colour, high gloss, resistance to fungal decay 
and insect attack and enhanced durability and dimensional 
stability. Although comparable in quality with other high- 
grade natural woods used in the furniture .industry and the 
building trade, such as teak, satin and nadun, ligno-plastic 
wood is appreciably cheaper. It can be produced in sufficient 
quantity to meet domestic needs and export requirements. 
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A process tor bottling milk of young coconuts lias been 
developed at the Ceylon Institute of Scientific and Industrial 
Research. It is likely that this process will be available for 
commerciai exploitation when testing has been completed. 

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 

Bottling coconut milk 
would forment shortly attor its removal from the. nut. 
Further laboratory tests are being made on milk several 
months old to ensure that it will keep satisfactorily tor long 
pet tods. 

The optimum age ot the coconut tor purposes ot bottling 
the milk has been found to be from six to seven months. 

Passion-fruit seed oil 
Nearly all the passion-fruit, Passiflora cdulis, grown in 

Ceylon forms the basis for the manufacture of a popular 
beverage. Its sxd, however, contains an oil rich in linolcic 
acid. As much as 70 per cent of this diunsamratcd fatty acid 
has been found in passion-fruit seed oil, which has been 

used successfully in the laboratory preparation o\ an alkyd 
resin paint of high gloss and good weathering properties. 
When refined, the oil can also be used for edible purposes. 
The quantities of seed are as yet insufficient for industrial 
exploitation. 

REPORT FROM SHRI RAM INSTITUTE, DELHI 

ABS plastics development 
ABS plastics are made from three basic monomers, 

acrylonitrilc, butadiene and styrenc, cither by grafting 
styrcne-acrylonitrile onto a butadiene-based elastomer or 
by blending a styrenc acrylonitrilc copolymer with buta- 
dicnc-acrylonitrilc elastomers. ABS polymers arc tough, 
hard and rigid. They possess an excellent combination of 
mechanical, thermal and electrical properties as well as 
chemical resistance. In view of these properties, ABS 
polymers arc versatile materials for engineering and thus 
belong to the family of engineering plastics. Being relatively 
inexpensive 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, 
household appliances, refrigerators, typewriter bodies and 
automobile parts. Moulded parts from ABS plastics can be 
electroplated 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 flows well and is stable 
thermally over a wide range of processing temperatures. 
It does not corrode tools and releases easily from mould 
surfaces. 

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

Preparation of butadiene-based elastomer. To a reactor with 
an agitator, water, emulsifier, initiator, modifier and then 
butadiene arc transferred. For certain grades of ABS, the 
elastomer employed is a copolymer of butadiene with 
styrenc or acrylonitrilc. In such cases, the requisite amount 
of vinyl monomer is added with butadiene. The poly- 
merization is conducted in an oxygen-frec atmosphere at 

temperatures varying from 5QC to as high as 7.VC!, depend- 
ing upon the nature of the product required. 

Grafting stymie acrylonitrilc monomers onto butadicnc-luised 
elastomer. To the elastomer prepared in this manner are 
added styrenc and acrylonitrilc monomers as well as extra 
emulsifier, initiator and modifier. The reaction is tarried 
out at 60°C -70°C Special grades of ABS are prepared 
by grafting styrene and acrylonitrilc onto the elastomer in 
solution. 

Mending, coagulation and drying. The latex which results 
from the above is stabilized with an antioxidant and blended 
with styrcne-acrylonitrile copolymer. The product is 
coagulated, washed and dried at H0°C. It is then blended 
with other additives, extruded and pelletizcd. 

Various grades suitable for injection moulding and ex- 
trusion are prepared by adjusting the physical and chemical 
structure of the clastomcric part, the resin i<> elastomer 
ratio, the molecular weight of the graft, degree ot grafting 
and molecular weight of styrene acrylonitrilc copolymer 
used for blending. 

The following raw materials are required lo produce one 
ton »if standard ABS material: 

Acrylonitrilc 1«)   2<X>kg 
Styrene 640   7(H) kg 
Butadiene 1«)   220 kg 

The specifications for styrene, butadiene and acrylonitrilc 
arc the same as those for the same materials used to produce 
polystyrene, synthetic SBK rubber and acrylic fibres. 

Readers are invited to submit for publication brief reports of 
industrial research projects which they have recently completed 
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 

77«- I XIIX) Industrial Inquiry Service receives requests 
from developing countries for possible solutions to a wide variety 
of industrial problems. To give readers an idea oj the range of the 
topics covered, each issue of the Industrial Research and 
Development News carrier a elected list of attestions recently 
received by the Service in addition to an answer to a specific 
inquiry. 

Readers are invited to write to the Industrial Inquiry Service 
for further information on answers to any of the questions 
published below, quoting the reference number, or to submit 
inquiries on similar or other industrial problems. 

Information lias been requested on the following: 

Sources of supply of machinery for the manufacture ot 
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 ((¿ 770) 

Recent developments in the techniques of washing handi- 
craft  carpets  in  single  pieces;  sources  of supply  ol 
machinery that can increase the output of individual 
carpet washing. 
An organization in Turkey (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 (Q 784) 

Present trends in and evaluation of documentation classifica- 
tion systems ; the availability of a thesaurus system for 
industrial documentation and for scientific economic 
systems. 
An industrial centre in Tunisìa (Q 788) 

Production of activated charcoal for bleaching purposes 
from coconut shells. 
UNDP, Ceylon (Q 789) 

Suppliers of machinery suitable for extracting essences from 
flowers. 
A company in Ceylon (Q 812) 

Utilization of rice by-products. 
A company in Indonesia (Q 818) 

Extraction of pine oil from the sawdust of the Monterey 
pine Rifili.« radiata). 
A company in Chile (Q 821) 

Diatomite production from local natural diatomite. 
A company in the l'AR (Q 827) 

Know-how and cost of equipment for a universal laboratory 
pilot plant. A multipurpose unit for research and develop- 
ment in polymerization, alkylation, distillation, hydro- 
génation, saponification and other related processes used 
in the petroleum and petrochemical industries. 
A request from the HCAFH region (Q 825) 

The   manufacture   of  synthetic   or   artificial   camphor; 
suppliers of suitable small plant tor the production of 
synthetic camphor. 
A Company in Ceylon (Q 833/834) 

The manufacture of cement and sulphuric acid using 
gypsum as raw material. 
.-1« industrial centre in the I 'nited Republic of Tanzania 
(Q W) 

Visual display systems for production planning. 
.-1 company in Colombia (Q 838) 

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

The production, consumption and marketing of ready- 
made clothing in Europe; equipment and machinery 
manufacturers for this industry. 
A company in Turkey (Q 857) 

Automatic and semi-automatic factories and equipment for 
the production of bricks; technical and techno-commcr- 
cial information on the operation of such factories. 
Madagascar, Tunisia, Turkey (Q 864) 

Suppliers and prices of control equipment for electric 
or oil- and gas-fired boilers and furnaces to achieve 
maximum heating efficiency. 
A research institute in the Sudan (Q 881) 

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

Suitable equipment for the processing of cassava. 
A company in India (Q 904) 
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The   correction   of errors  on  belt  conveyor  weighing 
machines. 
A company in South America (Q 90S) 

The pioccssing of macadenüa nuts. 
A company in Kenya (Q 922) 

Problems encountered in the weaving process 

Two questions have been received from a company in 
India concerning problems encountered in the weaving 
process. 

The first question was on the problem of migration ot 
ends in the sizing of warp yam. 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 
measures : 

• Reducing to a minimum the distance between the 
deflecting members; 

• Fitting the deflecting rolls as grooved rolls; 
• Passing the threads through an expanding reed 

betöre beaming; 
• If there are no crossed threads, c.iretully sticking or 

clamping the warp together; 
• Working carefully when tying the warp to the 

machine ; 
• If the crossing of ends is due to electrostatic charging, 

rinsing of the sized warp or fitting an ionizer. 
The second question concerne« 

nation of shuttle marks in terene (terylene) tabric. 
In this case Farbwerke Hoechst AG indicated that tin 

shuttle marks were probably what are known as pinched 
w efts, 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: 

• Empty shuttles; 
e   Inadequate braking of the yarn in the shuttle; 
e   Wrong adjustment of the shuttle box, the mechanism 

for catching the shuttle, the pick motion etc. 

id tlu  detection alni eliliii- 

For Your Information... 
The following publications may he purchased from: United 
Nations sales distributors, through local hook dealers, or directly 
from: Sales Section, Room 1059, United Nations, Sew York, 
N. Y. 10017, United States of America, or Distribution and 
Sales Section, Palais des Nations, CH-1211 Geneva 10, 
Switzerland. Prices are given in US dollars but payment may 
be made in other currencies. 

A 8tudy of the Capacity of the United Nations 
Development System, 
Vol. 1, 69 pages and Vol. II, 510 pages (Document DP/5, 
$1.00 and $6.50). 

After one 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 Heads of State 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 "prc-investment and 
technical assistance" they need 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 need to "keep possible achievements ot the UNDP" 
constantly in mind. "Not only does it exist as an active 
programme, 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 embodiment ot the United 
Nations to villagers and townspeople, as much as to senior 
civil servants and ministers. It demonstrates and universal- 
ly—that the UN system 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 former tackles the more specific question of the actual 
and potential capacity of the UN system to make an 
effective contribution to world economic 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 in the United Nations 
system, the report comprises two volumes divided into 
five parts. Volume I, which constitutes the first part, is 
entitled "The Commissioner's Report" and contains the 
essence of the Study's findings and proposals, together with 
an implementation plan for the main recommendations. 
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Volume II contains nini.- further chapters divided into tluee 
sections: I'.irt II deals with the character and content ot the 
activities of the UN system in the field of development 
co-operation (Chapters 2, 3 and 4); l'art III considers 
procedures lor planning and operating the programme 
(( chapters 5 and U) ; and l'art IV is concerned with organiza- 
tion, administration and finalice (Chapters 7, K, 'J and III). 
A summary of the principal recommendations is given, 
as appropriate, .it the end of each chapter. Part V consists 
of appendices giving the statistical and other background 
material on which the Report is based. 

Sir Robert Jackson, who conies from Australia, has had 
over three decades ot experience in development work, 
both inside and outside the United Nations. In his report he- 
stresses that "the first and foremost requirement is for 
governments to adopt consistent policies towards the 
various aspects of development co-operation offered through 
multilateral channels, a process that could be greatly assisted 
by the reduction and rationalization ot the occasions and 
places in which policies tor the numerous components of the 
UN development system .ire laid down. This would need 
to be accompanied by the simplification alici concentration 
of the organizational structures and ot the interrelationships 
of the various components ot the UN system dealing with 
development at the headquarters, regional and country 
levels, so that all their .u.ivities and policies are properly 
co-ordinated. 

"Within this organizational framework, a true country 
approach should be developed. It should be based on deep 
and comprehensive understanding of each country's 
over-all problems and on a long-term, integrated program- 
me tor the co-operation ot the UN system in the solution 
of those problems, dovetailed into the national development 
pl.ui and subscribed to by all concerned. This, in turn, 
would demand greater decentralization of actual operational 
activities, with proper authority centred on the government 
and, so tar as the system is concerned, on the Resident 
Representative." 

At one point in his exposition of the problems and the 
opportunities tor effective 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 iid hoc, tinkering methods of the 
past. The other bei kons to new horizons." 

The study, he writes in his foreword, left him with 
several strong impressions. And the first was positive. 
"I am convinced that technical co-operation and pre- 
investnient are one of the most effective ways of assisting 
the developing countries in achieving economic and 
so« ill progress." 

However, he critically examines factors which have led 
to a situation in which "the developing countries aren't 
getting as good a technical assistance service as they should" 
and in which "the future ptogress of the UN system is 
threatened". 

Referring to the complexity of the United Nations 
system, the report notes that its machinery is under th.- 
control of no less than 30 separate governing bodies- 
that the machine is at present so organized that effective 
managerial direction is very difficult. 

An immediate 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 with the 
necessary financial resources while it is being re-structured". 

The report emphasized that the United Nations spe- 
cialized agencies "have an exceptional contribution to 
make, but that their work in the field of development 
co-operation must be co-ordinated (through a modified 
UNDP) like any department in government". The agencies, 
the report continues, should "receive the financial support 
necess iry tor them to perform their constitutional func- 
tions". 

The study finds justified the criticism that the system is 
slow and is not yet making the best use of UNDP resources. 
Impediments to capacity exist at the central, field and 
regional levels, the study states. But while these constraints 
on capacity "must give cause tor concern, they should not 
give cause tor despair . . . Today's problems should, under 
no circumstances, be permitted to cloud either the achieve- 
ments ot the past or the challenging opportunities that now 
exist tor the future". And that future should be viewed 
"above all with imagination and with confidence ami 
determination". 

While the World Bank (¡roup should be the United 
Nations chief arm in the field of capital investment, the 
UNDP should perforin the same function for basic techni- 
cal co-operation and pre-investment; and, the report adds, 
"it is self-evident. . . that UNDP's operations must expand 
at about the same rate as those of the Bank". 

Outlining a plan of action to achieve optimum benefit 
to developing countries, the study, among major innova- 
tions, proposes an integrated United Nations Development 
Cycle covering programming, project formulation, im- 
plementation, evaluation and follow-up; and a com- 
prehensive information system covering three types of 
information technical and scientific, economic and social, 
and operational and 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 I have said, this 
oflers them an unprecedented opportunity for reviewing 
their policies towards the developing countries, and tor 
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 ot mankind can be safely swept under the 
political rug and left there." 

The plan of implementation for the Study's proposals 
envisages two stages 1970 7!, and Y)ll 75. The end 
ot the second stage would thus coincide with the mid- 
point ot the Second Development Decade. Progres« should 
he reviewed both in 1972 and V)7b. As to cost, it is reckoned 
that  the proposals would require an  increase of about 
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US$7 million in the .ninnai budget ot UNDP, but this 
ought to be very largely oHsct by a corresponding saving 
in the regular budgets of the Specialized Agencies. 

The Capacity Study's proposals arc not limited to the 
next hvc years, however. True to the longer perspective 
adopted from the outset, they have been conceived in 
such a way as to constitute the hrst steps in a long-term 
process of consolidation and rationalization of the organs 
of the UN system dealing with economic and social 
development, it this were desired by governments. 

The final decision as to whether the Study's proposals 
should be adopted depends on governments. Some pre- 
liminary discussions took place at the regular session of the 
Governing Council in January 1970, but decisions were 
made only at the meeting called specifically tor the purpose 
of considering the Capacity Study in March 1970 (the results 
of which are reported below). The Governing Council's 
recommendations will be submitted to the summer session 
of ECOSOC which, in turn, will report to the General 
Assembly in the autumn of 1970. It may be possible to 
start preparing the practical application of sonic of the 
proposals during 1970 so that they can be put into effect 
early in 1971. 

Consultants' Comments 
on Sir Robert Jackson's Report 

The eight consultants who advised Sir Robert Jackson, 
Commissioner, during the preparation of the "Study of the 
Capacity of the United Nations Development System" have 
now presented their own comments on his report. 

The consultants, appointed in a personal capacity on the basis 
of their qualifications and experience, were: Mr. Bunchana 
Atthakor, Minister of Economic Affairs, Thailand; Mr. Ali 
Attiga, Former Minister for Economy and Trade, Libya; 
Mr. Mamadou Aw, Former Minister for Planning, Equipment 
and Industry, Mali; Mr. David Bell, Executive \'ice-President, 
the Ford Foundation, I 'nited States of America; Mr. Ernst 
Michaueli, Director-General, Swedish International Develop- 
ment Authority, Sweden, who acted as Chairman of the Panel of 
Consultants; Mr. Janos Szita, Deputy Minister, Secretariat for 
International Economic Relations of the Council of Ministers, 
Hungary; Mr. Aleksei V. Zakharov, Deputy Permanent 
Representative of the I Jnion of Soviet Socialist Republics to 
the United Nations. Mr. Raul Saez, Chairman of the Board of 
International Power Enterprise, Chile, replaced Mr. Manuel 
Perez-Guerrero as consultant when the latter became Secretary- 
General of the I Uiited Nations Conference on Trade and Develop- 
ment. 

The consultants found themselves in agreement with the main 
findings of Sir Robert Jackson s report, and felt that these 
findings did not exaggerate the sertousness of the situation. In 
their opinion, the recommendations 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 I Uiited Nations co-operation activities. 

Turning to the specific recommendations of the report, the 
consultants  concurred  with   the  Commissioner's  proposal  to 

introduit a United \attoiis /)( v, lopi-i, nt ( 'o-op, ration (.'}•,/, 
comprising: programming, proud formulation, implementation. 
evaluation and folloir-itp. Flu y -tu-ed that the ,,ntf, ol 
gravity for programming sliould />, trankt it,,I to the developing 
countries; that the present vrojeJ-hy-pieint appioadi should h, 
replaced by a programme appioadi. and that imiln-y,ar pro- 
grammes syiiiliront;ed with cadi ,,'unity's own planning ,yd, 

should be introdmed. I sttbicciional approdili tea* advo,at,d 
when the individual ,ountry represents an area too nation' to 
permit elective action. 

It was felt that the I nited Nations system should assume 
a larger responsibility ¡or assistance in development planning and 
for removing bottlenecks that limit the ,apa<ity ol the developing 
countries to utilize external available knowledge and financial 
resources efficiently. 

To make the fullest use of all available resources fot di •; ¡op- 
inent ii'-operatioii. the consultants were of the opinion that the 
implementation of projects within programmes should be con- 
tracted to the Specialized Agencies- or to executing agencies 
outside the I'nited Nations system sudi as universities, research 
establishments, public institutions, as well as public, co-operative 
and private enterprises. In this process, the I nited Nations 
agencies should play a leading role, and no national, sectoral or 
private interest should be allowed to influence the nature and 
scope of the operations. 

The need for strong io-ordiiialioii and centrali :ation of policy 
decisions in UNDP was emphasized, and the report's rciotit- 
mendation of a maximum degree of decentralization of the plan- 
ning and implementation at the field level was endorsed. The 
consultants stressed the vital role of the Economic and Sonai 
Council as the main co-ordinating body of the economic and 
social activities of the United Nations system. 

To increase the effectiveness of the programming process, the 
consultants advocated sound organization at tin- field level and 
great authority for the I 'NDP Resident Representative. Fliey 
also felt that to improve the quality of international personnel, 
a more thorough system of selection, training and briefing was 
required. 

The consultants noted that action is required urgently and 
recommended that the Governing Council establish a programme 
of work for the implementation of the report, creating, if necessary, 
special machinery for that purpose. 

Following a series ot regional symposia in I96S and 
1966, the International Symposium on Industrial Develop- 
ment was convened by UNIDO in Athens in 1967. It was 
the first major international meeting devoted exclusively 
to the problems ot industrialization ot the developing 
countries and paid special attention to the scone for inter- 
national action and tor co-operative cHorts aiming the 
developing countries themselves in order to solve these 
problems. 

The scries entitled "UNIDO Monographs on Industrial 
Development Industrialization ot Developing Countries: 
Problems and Prospects" comprises 21 monographs devoted 
to the main issues of the Symposium agenda Some mono- 
graphs deal  with specific industrial sjctors, some  with 
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generili industrial polity and others with aspects ot inter- 
national economic co-operation. All of than are based on 
the discussions m Athens ;ind the documentation prepared 
tor the meeting. Since economic, technological and 
institutional aspects of each subject are described with 
partii ul.ir reference to the needs of developing countries 
it is hoped that the monographs will make a distinctive 
contribution in their respective areas and, in particular, will 
prove useful to Governments in connexion with the techni- 
cal assistance activities ot UNIDO and other United Nations 
bodies concerned with industrial development. 

In IRDX Vol. V No. 2, pages 45 46, brief summaries 
were given of Irrtilizcr Industry, No. 6; Promotion oj 
l.xport-ihknttd Industries, No. V); and Sniall-Súih 
Industry, No. II. 

Notices of the following monographs arc published 
below: Constitution Industry, No. 2; Untitling Mtikridls 
Industry, No. 3; Manpower for Industry, No. 14. 

Subsequent issues will contain notices of the remainder 
of the 21 monographs. 

Construction Industry, 
Monograph No. 2. '« pages (Sales No.: E.69.I1.109, Vol. 2, 
Ü0.5UJ 

This monograph is a broad study covering the salient 
features ot the construction industry with particular 
reference to conditions in developing countries. It should be 
read in conjunction with nmiiogiapli No. 3 on the Building 
Mtitcrirtls Industry, which is reviewed below. 

In chapter I the plaie ot construí lion in the national 
economy is disuissed. The relation ot construction to the 
gross domestic product ((¡I >l'). to the gross domestic capital 
formation ((¡DO) and to fixed capital formation is 
analysed. 

I he significance oí data on the amount or employment 
provided by the construction industry is considered. 

The patterns ot inputs and outputs in developing and 
industrialized countries are compared, showing that 
developing countries arc greatly dependent on direct and 
indirect imports and materials, components, plant, equip- 
ment and skilled manpower and managerial staff. This 
comparison also demonstrates that a much smaller pro- 
portion of the output in developing countries is directed 
into maintenance and repair work than in industrialized 
countries. 

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

Chapter 2 is a qualitive assessment of the construction 
process. It numbers the main participants in the construction 
process and describes the contractual relationships linking 
them. The main stages of the process are analysed and 
considered in relation to the participants and their contrac- 
tual relationships. Different patterns of building arc also 
described with an indication of the circumstances in which 
each can be applied. 

The role ot the Cìovcrnincnt in construction is dealt with. 
It is noted that the Government should be prepared to 
establish an explicit policy to promote the future technical 
and organizational development ot the construction 
industry. 

Chapter 3 deals with the product ot the construction 
industry. For the purpose ot analysis, this is broken down 
into tour 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 modem and traditional 
categories. In conclusion, some recommendations are made 
tor the future planning ol the construction industry. 

Chapter 4 considers the questions ot manpower, equip- 
ment and tmance. Manpower in this instance is viewed 
qualitatively. The requirement tor different skills and the 
variation in this requirement according to the type ot 
construction arc discussed. The problem ot the uneven 
distribution ot professional manpower is mentioned and 
recommendations made tor suitable counteraction on the 
part ot the professional institutions at national and inter- 
national levels. 

It is noted that the mechanized equipment used in the 
construction industry is relatively expensive. Careful 
organization ot the construction process is required it the 
use ot this equipment is to justify its high cost. 

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

In the last part of chapter 4, which deals with finance, 
analyses are given ot the financial relationships among 
clients, contractor and building-materials merchant; ot 
unit costs; of functional elements, and of 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 countries. 
This includes suggestions tor field activities, supporting 
activities and new areas ot activity. 

Building Materials Industry. 
Monograph No. 3,77 pages (Sales No. 
$0.50) 

E.69.II.B.39, Vol. 3, 

Chapter 1 begins by outlining the scope of the mono- 
graph in view of the difficulty in establishing an accepted 
definition 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 
deciding on local production: cost of transport; production 
costs; and consumption requirements. 
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Chapter 2 is devoted to the trends in consumption ot" 
building materials. An analysis of key materials is presented, 
using per liipii.i consumption (by weight or \ultime) as an 
index. The materials considered are cement, steel, brick, 
sawn wood, wood-based panels and plastics. In the section 
giving an interpretation ot the trends, mention is made ot 
the difficulty in drawing conclusions from an analysis that 
refers to only one year. However, it can be expected that 
there will not be very much change within a period often 
years, and an over-all picture of the situation in many 
countries ot the world provides a pattern from which indi- 
vidual countries can benefit in developing their plans. In 
conclusion, a statistical analysis is presented of the data 
discussed in the chapter using a computer programme for 
polynomial regression. 

Chapter 3 suggests another approach to the problem of 
assessing consumption 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 of construction is mentioned. The 
substitution ot materials in the construction of roofs, main 
structure, walls and floors is discussed. The chapter con- 
cludes with a brief description of the materials used in civil 
engineering. 

Chapter 4 considers the problems of the building materials 
industry itself in the light of the analysis of the use of build- 
ing materials 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 elements and to a 
survey of specific building materials. This is followed by 
a consideration of the production characteristics of building 
materials giving tables of building materials graded accord- 
ing to selected production criteria. Finally, the diapter deals 
with the most important production criteria, such as raw 
materials and plant location, size of market, labour skills, 
and value added by the building materials industry. 

Chapter 5 deals with the planning and organization of the 
building materials industry and points to the importance 
of establishing a mechanism to procure information on 
which to base plans and forecasts. Mention is made of the 
various problems 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 services and research 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 materials industry 
but to industry in general. 

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

Chapter 7 describes the action ot l'NIIK> .nul other 
United Nations organs towards the promotion ot the 
building materials industry  m developing countries. 

Manpower for Industry, 
Monograph   No. It.   =4   paces   (Siles   No..   I aVUI.lt. V), 
Vol. 14. Salili 

Chapter I is loncerned with the diicnnin.ition ot goals 
to be achieved in the education and training ot skilled 
industrial manpower. It is pointed out that the t.ug.t tor 
each ot the various sources ot industrial skills must be set 
by the Covcrnnicnt. The furors to be taken into con- 
sideration in the setting ot short and long-term targets are 
enumerated, and the important part played in this field by 
data on manpower requirements is demonstrated. 

Chapter 2, which deals with the efficient use of manpower 
tor industrial development, suggests measures that should be 
undertaken to channel young people into the proper 
educational and training facilities: outlines steps to be taken 
towards directing qualified persons to the required jobs; 
and shows what might be done to improve the performance 
ot industrial manpower. 

Chapter 3 is devoted to systems ot education and training 
in developing countries. An outline is given of the structure 
ot skills required for industrialization. To meet the needs 
and combat the problems of setting up education and 
training programmes for industry, a tour-phase apporach 
is suggested. The phases are: general elementary education; 
general secondary education; initial job training combined 
with further education; and upgrading, refresher courses 
and retraining schemes combined with further education. 
A description is given of what can be required and expected 
ot each ot the phases. The chapter concludes with a section 
on the training of specific categories of workers: lower- 
level industrial personnel, including skilled workers; 
middle-level industrial personnel; and higher-level indus- 
trial personnel. 

Chapter 4 deals with the administration and financing 
ot industrial training schemes. Ideas and principles are 
suggested that may be adapted to specific needs. Sugges- 
tions are made for the establishment of an industrial 
training organization, outlining its possible functions and 
noting the priorities. The main sources of financing of 
education and training programmes are given. A suggested 
means of sharing of the costs of the tour phases of education 
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 discussed at the Athens 
Symposium and the recommendations approved. 

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

Confarsne« of tit« International 
Iron «ml Stool Instituto 

Paris, France, 12—14 October. International 
Iron and Steel Institute, 5 Place du Champs 
de Mars, Brussels 5, Belgium. 

Contotnoriiatlon 70 (System and 
Methods) 

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

November. Munich Fair Authority, The- 
resienhöhe 13, D-* Munich 12, Federal 
Republic of Germany. 

Industrial fteaeereh Instituto Annual 
PAocting 

Washington D.C., 13-16 October. Mr. 
G. W. Mi Brick-, Industrial Research 
Institute, 100 Park Avenue, New York, 
N.Y. 10017, U.S.A. 

Sixth International Machino Tool 
Confrooa 

Budapest, 24—26 October. Scientific So- 
ciety of Mechanical Engineers, Szabadság 
tér 17, Budapest V. Hungary. 

Elsvonth Intornatlonal Conforaneo 
and Exhibition on Automation and 
Instrumentation 

Milan, 20—26 November. Federation of 
Scientific Associations (FAST), Piazzale 
Rodolfo Morandi, 2-20121 Milan, Italy. 

Fifth Congress on Material Tooting. 
Budapest, 19—24 October. Scientific So- 
ciety of Mechanical Engineers, Szabadság 
tér 17, Budapest V, Hungary. 

Eighteenth Annual Joint Engineering 
Management Conf arenco 
Chicago, Illinois, 29-30 October. Group 
on Engineering Management, Institute of 
Electrical and Electronics Engineers, 345 
East 47th Street. New York. N.Y. 10017. 
U.S.A. 

Engineering Materiale and Daaign, 
International Exhibition and Con- 
ference 

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

Seventh International Conference on 
Reinforced Plastica 

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

International Symposium on 
Industrial Wastes 
Stockholm, 2 /> November. Mr. B. 
Cìoransson, c/o Swedish Water and Air 
Pollution Research Laboratory, Drottning 
Kristinas Vag 471), 114 28 Stockholm O, 
Sweden. 

Third Symposium on Probleme of 
Electroplating 
Budapest, 1 —3 December. Mr. L. Prockl, 
Scientific Society of Mechanical Engineers 
Szabadság tér 17, Budapest V, Hungary. 

World Symposium on Mining 
Metallurgy of Lead and Zinc 
St. Louis, Missouri, 21 —23 October. Mr. J. 
C. Fox, Society of Mining Engineers of 
AIME, 34S East 47th Street, New York. 
N.Y. 10017. U.S.A. 

Electronics 70 
International Trade Fair for Electronic 
Components and Related Production and 
Measuring   Equipment,   Munich,   5—11 

Meeting of the Amerioan Society for 
Testing and Materials 

Kansas City, Missouri, 6—11 December. 
Mr. J. B. Bidwcll, American Society for 
Testing and Materials, 1916 Race Street, 
Philadelphia, Pennsylvania, U.S.A. 
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In 1970 the Industrial Research and Development News wilt be published 
in three language editions, English, French and Spanish. For technical reasons, 
H is anticipated that there will be a time gap between the appearance of the 
English numbers and those of the other two languages in the first year of tri- 
lingual publication. The annual subscription rate for each edition is US$4.50. 
Readers in Africa and Europe who wish to subscribe should write to: 

Distribution and Sales Section 
Palais des Nations 

CH-1211 Geneva 10 
Switzerland. 

Readers In other parts of the world should send their requests to: 

Sales Section 
Room 1059 

United Nations 
New York, New York 10017 

United States of America. 

Articles to be considered for publication, comments on material published 
and suggestions for topics to be covered should be sent to: 

Industrial Research ami Development News 
United Nations Industrial Development Organization 

P.O. Box 707 
A-1011 Vienna 

Austria. 

Printed in Austria 
7W-3616 - October 1971) - 4,5«) 

Price: S U.S. 1.25 — Annual subscription: $ U.S. 4.50 
{or equivalent in other currencies) 

Untied Nations publica timi 
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