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by M. A. Bermaut, A. A, Modin, L. K. Semenov
and V. N. Sulitskii

One of the determining factors in the economne, Curves 11 and HI show, respectively, the growth of

scientific and technical development of a country is the
availability of local skilled personnel. It is particularly
important to have personnel qualified in the new fields
of scitnee that are opening up. One such field is
automated management, Lack of personnel qualified to
plan and operate an Automated Management System
(AMS) can hinder the effective use of computers and the
introduction of automation to management in various
sectors of the economy,

However, before a country  can saccessfully
introduce an AMS it must have somr: means of
forccasting the number of experts that will be required
for its operation and of formulating a policy for thar
training,

The Central Mathematical Keonomies Institute of
the Academy of Sciences of the USSR has developed a
mathematical model that provides the answers to both
these requirements. ‘The model is divided into two
stages: in the fist stage the number of qualified
persounel required- based on the expected growth of
technology and science in the particular field - is
determined; the second stage indicates the measures that
should be taken to train this personncl,

First stage

Curve 1V in figure 1 shows the expected growth rate
of new AMS over the period covered by the curve. The
number of specialists required is determined by
comparing a certain base with the curves representing
the sets of conditions possible. {1] Curve 1 shows the
growth of intake into higher educational institutions.

2

intake into upgrading couises and advanced systems-
analysis courses. On the basis of experience gained in the
preparation and operation of trial AMS in various sectors
of the USSR economy, it was found possible to break
the personnel  structure down into four cateyories,
according to level of qualification:

Project managers, ‘The project manager 1s an economist
or engincer highly skilled in systems analysis who has the
responsibility for orgamizing and carrying through an
AMS project for a particular cconomic unit.

Deputy project managers. The deputy project manager is
also an cconomust or engineer, but less highly qualified
in systems analysis. e is responsible for organizing and
carrying through a2 part (“sub-system™) of an AMS
project,

Sub-systemt managers. The sub-system manager performs
a specific function in the planning of certain sectors of
the AMS, He must have a good knowledge of
programming ard analysis {(data processing and informa-
tion flow) and specializes in planning and organizing the
following:

Production

Material supplies

Markcting

Personncl and salaries

Subsidiary production

Data processing and information systems

M-chematical services

Technical services

Electronic and computer systems




. Rt i,

Operational staff. The operational staff is composed of
specialists with academic qualifications who carry out
specific tasks uider the supervision of the sub-system
managers,

The following specialists are needed to prepare an
AMS:

Project manager: 1
Deputy project managers: 3
Sub-system managers: 10
Operational staff: 10

This list does not include less qualified personnel such as
technicians, programmers and service staff,

Second stage

The second stage of the model is based on a system
of recurrent ratios. The most important factor in this
calculation is the internal dynamics of the personnel
structure. This means the movement of specialists from
one level of skill to anothes, as shown in the block
diagram (figure 2). The blocks represent the various
categories of specialist: 1-operational staff; 3-sub-system
managers; 5-deputy project managers; 6-project mana-
gers. Blocks O, 2 and 4 represent higher educational
institutions, wpgrading courses, and advanced courses for
systems analysis, respectively.

Each block in the system may be filled externally
(arrows pointing towards blocks 1-6 of the system) or
from the personnel training system (arrows from blocks
0, 2 and 4, respectively, to blocks 1, 3, 5 and 6).

Specialists move from one level of skill to another
(excluding blocks 5 and 6) only through the personnel
training system. Trainees can be brought into this system
(blocks 2 and 4) ecither from outside (arrows from
outside the system to blocks 2 and 4) or from within the
system itself (arrows from block 1 to block 2 and from
bloek 3 to block 4).

The following assumption< are made with respect to
the movement of specialists froin ane blacl to another
within a given personnel training system:

(a} Operational staff may enter the upgrading
courses after having ca.ried out practical AMS
project work for not less than K, years;

(b) Upon completion of six-month upgrading
courses, the trainees move to block 3,

(c) Sub-system managers may enter advanced
courses for systems analysts after not less than
K years of practical experience in mathemati-
cal economics and the use of computers in
production management;

(d) Upon completion of one-year courses, the
trainees are distributed between blocks § and 6;

(e) The specialists in block 5 may move ro block 6
after not less than K; years ot practical
experience as deputy project mar.ag-rs;

(f) The period for preparation of an AMS projectis
five years;

() The period of study in a higher educaticnal
establishment is five years;

(b) Upon completion of the preparation of one
AMS project, the uperational staff (block 1)
cither move on to the planning of a new AMS
project, or continue operating the old one
(arrows from block 1 to block 8);

(i) In the course of each ycar of the planning
period, specialists drop out of each block of the
system. These ‘“drop-outs” arc indicated by
arrows from the blocks to a point outside the
system, equivalent to moving to a fictitious
block 7.

The following symbols are used in the model:

x" = planning target for the number
! of specialists in block i at the
beginning of year »,
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p ! . proporiional movement of spe

Yreeow ashsts  ‘rom one block to
another, 1.e. the propornon of
the total number of specialists in
block 1 at the begnming of any
yest in the planning peniod that
will move to block ; by the end
of that year

%7 = number of specialists in biock 1
st the beginning of year «
produced by the inner dynamics
of the system.

l:'u‘-n, 3,...,8) = necessary intake of specialists
nto block i st the beginning of

year »,

¢” = necessary intske of students into
the higher education system in
yesr n.

d = proportion of students dropping
ou: of higher educationsi institu
tions over the whole period of
the course,

Thus:

If the necessary intake of operstionsl staff into
Mock 1 at the beginning of year n—u is known, then
the intake of swudents into higher educational
institutions at the beginning of year »-§ is calculated
sccording to the formuls:

s 1
1-o4

where l'l' = x’l'.—i'l'

(4

In order to calculate the value of X7, it is neccesary
to take into account the dropout of specialists in the
course of the five years of preparation of one AMS, and
slso the movement of operational staff to upgrading
courses after K, years of practical training (K, is
sssumed tc be less than $) and to the operation of the
AMS upon completion of its preparation:

SR T PU LB RS o)

In determining the necessary inuke of trainces into
the upgrading courses in year n—1, it is necessary to take
imo account the estimated shortage of project managers
in your w and the estimated number of specialists in
block 3 having practical experience of not les: than K;
years ( Ky < 3), who will enter advanced systems-snalyst
COMrSes in year u:

L w3 (l—p”)"’pu (::."-—!;”)

.- —
Where z:. i‘;

The value ot i;' '8 calculated 1n the same way as il"

Bl ipt gyt Rt g s

” 3
¥
The intake into advanced sy stoms-snalyst courses in
year » - 115 made up of two components the estimated
shortage of project maiagers in year w  plus the
esttmated shortage of depury project managers in vear n:

n
WD e Wy

4 6 3
n = n ”n n = n n
where « 6 " Xgo ia and « s~ Xgo !s

The value %) 1s calculated taking into account the
dropout of specialists from biock $ dunng the five years
of preparation of one AMS and the movement of
specialists with not less than K; years' practicai
expenience from block $§ to block 6.

E TR (1p 0t Mt (xn, 8 g n s

in calculating the value of ¥}, the dropout of
specialists from the block during the five years of
Preparstion of one AMS and the intake of specialists
from block 5 with not less than Ky years’ practicai
experien.:e are taken into account:

R Lm(-p)  x it (1-p s (7,527 %)

With the help of this model, the intake of students
into higher educational institutions and the intake of
trsinees into upgrading courses and sdvanced sy stems-
smalyst courses during the forecasting period were
calculsted. In this connexion, the follcwing sssumptions
were made concerning the proportional movement p,, on
the besis of experience acquired in the use of the
methods of mathematics’ economics and of compu ters
in production management.

Pt 038 p=1i p, =004, p =004
Pia™ P3y” Pgy™ Pyy= 0.03;, p = Py 0. P 4= 05
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t 15 impesubie to emphasize oo stnagly the part
Iphved by the disserunation of 'nformstien n

ccunomc and sacisl dovelopment. The impdrtance of
this facter has been borne out tirse and Lime aghin in the
past and 5 teday 8 metter of ¢ourst 1n .adustrialized
countries, hoth to buumess mansgement and govesn-
ment. Confirmed 18 practice eve-y day, it would perhaps
p unnoticed if it were not for the universal probferation

of nformation aids and f the phenomenon of the
sc-called " dbcumeatation explogon” did not indwecdly
call attention te 1t

I cannot. therefore. be ignored by the developing
countries. At the end of the fist United Nations
Develop mem Decade & becarme apgasent that the

Network

by Jean Vier

An International | |
Documenmﬁonf”;*.-

tramsfer of expprience was more umpartase they the
tramefer of caprsl, and that the enchamge of infor

wap more useful i the long tun then the txche
gobes. Buen if dve nwed for informution B not sn
claarly folt ard does not marege 10 express wdd, 1t is
cettan that in eyery one of these countries ¢ “%II,L
latent demand for infermatian, linked with sn urgent
need for develogment. If the first imperus ulmm da
ware wade. the wirvmtate success or ferdre the
oprration will dépend :luycxtntutkrec '
sstisfactoty replaes to requests for infbrmae
published in 1969 by Sir Robert jathson (4 .* of |
the Capacity f the Umieod Narlong ‘
Sypsorm, Vol | sna U, Gonevh, uuumbu.dtm
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stresses this point and rhe importance of a world-wide
infurmation  exchange system directly geared o
economic and socal  develo~ment  Without such a
system the aid policy as o« whole might  well be
jeopardized.

This article seeks to describe what has been done:

towards the progressive establshment of such a system,
to pve a general 1dea of its organization and methods,
and to forecast ity development in the near future
Natunslly, the attention given to the system as a whole
should not ignore the efforts of each participant body
within 1ts own parucular field of competence. it 1s
merely ‘.itended to show here thai an undertaking ot
this order in the documentaton field achieves maximum
efficiency by functioning through an internauional
network which guarantees the most varied information
and ofters wider possibilities of dissemination.

Establishment of an internationa! documenta-
tion network

It was as a direct result of the Development Enquiry
Service being set up at the Development Centre of
OECD (Organisauch for Economic Co-operation and
Development)! that an international documentation
network was progressively established.

The OECD Development Enquiry Service was
created for the purpose of helping developing countnes
to solve their documentation problems and from the
outset took on the wusk of collecting, processing and
disserninating, on request, available information on the
multifarious subjects connected with economic and
social development. As its own documentary resources
were limited, and it was nor geared to deal with all fields
of development, it immediately based its action on the
collaboration of the main national, regional and
international centres of sp=cislized information, and
umed at building them up into a network. In order to
avoid any overlap with similar sctivities that might have
been undertaken by another international organization,
OECD contacted the United Nations, which recognized
the advantages of the programme submitted to 1t and
noted that this programme met a need that the United
Nations could not itself satisfy because of 1ts
organizational structure. The UN then decided to
co-operate in its implementation.

In October 1964, the first stage in the establishment
of an international documentation network was
completed at 3 conference held in Berlin by the German
Foundation for the Developing Countries (Deutsche
Stiftung fiir Entwicklungslinder). In the course of an
exchange of views on the varivus asperts of an
international exchange of information relating to
development, the participants warmly welcomed tl.e
plan placed before them by the Development Centre,

m‘o:cn. Development Centre, 94 ree Chardon-Lagache, 73,
is 168,

and some of them, such as the German koundation rrselt
and rhe International Commttee for Socul Scences
Documentation. resolved to asmist in carrying it out

The second stage involved approaching the nter
natonal organizavions belonging o the United Nauons
family. whos. co operatior. was essential to the success
of the project. The International Labour Organisation
(1LO) and the Food and Agriculture Organization of the
United Natons (FAQ) were already. in their own
spheres, Processing a considerable volume of documen ta-
uon. and they had worked out methods of gving
potential inquirers, especially in the developing coun-
mies, easy access to their stocks of information. It was
necessary to draw on their experience in vstablishing the
joint system and to decide with thoa on the procedure
for addressing questions o tke members of the network
best qualified to reply to them.

Since naucnal sources of information could on no
account be neglected, the documentation network was
at the same ume extended to the member ccuntries of
OECD, and a certi'n number of e.change and
co-operation greements signalled ¢t air willingness
take part in the venture,

Finally, the developing countries themselves were
urged o join the network, and some of them agreed to
be not unly beneficiaries but also active members of an
international exchange system. The ways in which they
would collaborate were decided upon at a meeting
organized in Paris at the OECD Development Centre in
March 1967, when the functions of the relay srations set
up in esch of the countries concerned were defined as
follows:

® To act as intermediary between the user and
the Development Enquiry Service.

® To be in a position to describe the precise
conditions in which the information is circula-
ted, and to supply the users with any
explanations they may requir about the
operation of the Service and the help they may
expect from it.

® To wansmit to the Enquiry Service the
questions received and also to send 1t any useful
documentation obuined from local sources.

® To make an on-thespot evaluasuon of the
service rendered, wuking into account the final
destination of the documentary material
procured.

¢ To make the Enquiry Service known and to
help enlarge its audience,

Composition of the network

As composed at present, the documentation
network is & profoundly original creation. It brings
together, in the same economic and social venture,
institutions of very different kinds,




Many of them are world-wide such as 1LO. FAO,
UNESCO, UNIDO and the United Nat.ons. with which
they are linked. Others, hke QOECD. are inter
governmental institutior s covening well-defined regions,
such as the Commussion of the Furopean Communities,
the Economic Commusions for Africa, Asia, Europe and
Latin  Amenca. and the European Conference of
Ministers of Transport (ECMT). Others. again, are
non-governmental and represent rather varied interests,
such as the International Council of Voluntary Agencies
and the World Council of Churches, some specialize in
the field of documentation, such as the Internstional
Federation for Documentation and the Internanonal
Commuttee for Social Sciences Documentation.

National institutions of equal diversity that belong
o industnialized countries (member countries of OECD)
and others to developing countries. work side by side
within the network with these international organiza:
tions. The first group are mainly institutions specializing
n co-operaion and technical assistance, whether they
are governmental (nistries. secretaniats of state, etc.)
or emjoy some meawre of autonomy vis-a-vis the
government, as, fir ample, the German Foundaton
for the Developing Co.ntries and numerous specialized
research insutrces. The second category mainly involves
governmer. bodies engaged in planning or responsible
for ecoromic and socal pohcy.

The efficiency of the network depends 1o a large
extent on the diversity of the institutions associated
with it. The fact that it includes bodies located in
developing countries which can receive requests or
redistribute the information, in itself guarantees that the
information services of the developed countries and
those of international orgamizations will not be working
in & vacuum. Similarly, the exchange of documentation
between developing countries undoubtedly means bettet
utilization of the experience being gained in tive vanous
regions of the world with regard to development.

This diversity could have in the long run threatened
the existence of the network, in spite of the links forged
by the constant exchange of information, if & certan
number of measures had not been rsken to ens re
cohesion. One of these messures was the publication by
the OECD Development Enquiry Service of s Bulletin
des Correspondans (correspondents’ bulirtin), in which
every member of the network can recount his own
experiences and make criticisms and suggestions. More
important is the regular convening of these correspon-
dents at meetings where satisfactory eperstion of the
system which they run together is checked on the basis
of the practical expenence of each. Sometimes these
meetings are held at the ORCD Development Centre, at
other times at the hesdquarters of one of the main
parucipating organizations. The two memt recemt were
heid respectively at FAG, in Rome, on 24, 23 and 26
March 1969 and st the ILO, in Geneva, on 9, 10 1nd 11
December 1770,

|

The bt of institutions actusily represented at these
two meetings clearly shows the extent and complexity
of the network

I.  INTERNATIONAL ORGANIZATIONS

Operating on a regional basis:

Afro Asisn Orgamization for Economic Co-operstion
(AFRASEC)

Astan Productivity Organization (APQ)

Commmmon of the Furopesn Commumues (CCE)
Economic Commussion for Africa (ECA)

Economic Commssion for Asia and the Far East
(ECAFE)

Economic Commmsion for Europe (ECE)

Economic Commsion for Lann America (ECLA)
European Conference of Mimsters of Transpert
(ECMT)

Industrial Development Centre for Arsb States
Inter-Amencan Development Bunk (1DB)
Organization of American States (OAS)

Intergovenimental:

Food and Agnculture Orgamization of the Unued
Nations (FAQ)

Internationsl Bunk for Reconstruction and Develop-
ment (IBRD)

International Labour Organisation (180)
International Trade Centre (ITC)

Organuation for Economic Cooperation snd Devel
opment (OECD)

United Nations

United Natioms Conference on Trade and Develop-
ment (UNCTAD)

United Nations Development Programme (UNDP)
United Nations Educanonsl, Scienufic and Cultursl
Orgamzation (UNLSCO)

United Nstions Indurerisl Development Organine-
tion (UNIDO)

Non-gevernmental:

International Centre for Alrican Sociel sad
Economic Documentation

International Committee for Social Sciences Decy-
mentstion (IC38D)

International Cowncil of Veluntary Agencies
International Frderstion for Decumentacion (FID)
international Union of Raibways (UAC)

Latin American Centre for Research in the Social
Sciences (LACRES)

World Councii of Churehes (WCT)




I NATIONAL INSTITUTIONS

Argentna
Meigum

Bolwa.

Chale
Dynmark

Ethropra

Fedeval Repubire
of Goermany
Finiond:

{

I

i

viewde:

WEEpImgy

Nanonal Institure :or Industrial Tech
nology

Office de la coopératon s déve
loppemem

Centro Nacional Bobano de Docu
mentacion Oiemtifica y Técmea
Instituio Braslewo de Bibhografia e
Documentaclo (138D}

Centro Nacional de Informacion y
Documentacion

Damish  internationsl Development
Agency

Planning Commission

Deutsche Stifrung fir Entwicklungs:
limdrr (DSE)

Buresu of Techmcal Asmistance, Mh
mstry of Foreign Affairs
Documentation Centre of the Secre
tanat of Seste for Foreign Affaus
Cemre national d'informenon pour la
productivié des entreprises (CNIPE)
instieute of Economuc Growth
Plenning Commuaon

Jewwh Colonizanon Assocuaunor n
lorgel

Cases per i Mezzagorno

instituto Nazionale per I'Incremento
dolla Predutuivied (1N4P)
Oversess Technical
Agemev

Decumentation Dwvision, Mimstry of
Forewgn Affurs

Nerwegian Agency for Imernanons!
Development

Centro Necronal de Productividad
Productivity and Development Cen-
tor, Netional Economic Council
Technical Seevetariar of the Prime
Minwser's OMice

Archeves nanensles
Divectorsee-General for Internstional
Technical Co-aperation

Swedich Imemationsl Developmer. -
Autheriey

Seavics infarmetion ot dncumentstion
de in cnepération wehmgue

Netionsl Economic Development
Bvard

Socibré ranissrnn- de bonque

Co-aperstion

Podusasion of Bgypeinn Indumsie:

Unsted Kingdom (verseas Development Admanntra
tion
Unwed Republhc  Minmtrv of Econome AMairs and

of Tansama Development Planming
Umsted Seares Agency for  international Develop
of Amerca ment (AID)

(This hst w0 sense complete. since new
members are constantly joimng.)

The mechaniom of information exchange

The mechanism governing the exchange of informa-
ton i the internanonal documentation network s
refatively wmole It works on two levels closely
connected with . ach other from the inquirer to the
wpphier of infor.mtion on the one hand, «nd between
informanon services on the other

Only orficial or semi-official bodier concerned with
development problems, and cher experts, have access to
the system, informenon s not gren o commercial
firms  nor o wudents or research workers in the
preparation of theses. An inquirv may be piaced at any
point in the network, whether or not it 1s 1-cetved at
government level, or resches an international specisiized
igency. or comes darect to OECD’s Enquiry Service.

In sl these cases, the prepuration of rephies follows
the same procedure. Fither the organization consuited
conmders that v s sbie 10 deal with the question
sdequately out of its own documentary resources, and
draws up an answer immediately. or the question calls
for sssmtance from seversl bodies with complementary
fields of compecence, and these are approached to
iurnesh the relevant documents or information,

The part played inside the svstem by OECD’s
Enquiry Service w fundamentally that of a clearing-
house—a central office which re-routes the requeits for
miormation from all parts of the developing world (o
the specishned bodies best qualified to deal with them,
collectng from such bodies the data for ae prece and
compiete a reply as possible, and then transmitting this
dats 1o the mquier. Such thoroughness 1s an sbsolute
neeessty in & sphere 4 vast M economic and social
development, with 1y muy varied probiems that may
require help from seversl differem quarters in order to
provide a solwtion. It u very differeat from the role that
i played by mast members of the network, par‘icularly
the specinkised agrncies of the Unned Nations farnily
that povsess 2 smore of documentation only in 3
saruculer field. Far from duphcating their activities, the
Enquiry Sarvice enlises thew help when necessery.

mmmdmmwmnchhh
up NS own umdhcmmbyknﬁqaco"of
all the re3lics supplied and filing the studics produced by
MBCD. The of questions i forwarde
Ohewhore % no less important, snd this procedure
semame the geneval rubc 00 1 is the polic; . the Service
® procune  divemified pertinent inform.tion. The




the network is fairly wide (see table 1V Out of the 880
addressed tc the Enquiry Service between March 1969
and October 1970, $95 questions were rerouted (o
network members.,

Questions and answers

On the basis of expenence to date, quenies range
from techmques for promoting the export of books to
the apphication of modular co-ordination 1n  the
construction of buildings, the use of the mrship as 2
means of transport, or a bibliography on communiy
development. They also cover a broad spectrum of
ntorn.ation: bibhographical data, statstics, assistance
projects, current research, development projects, re
search or training institutes, experrs, conferences, etc.

The time taken to reply naturally depends on the
level of techmcality of the question, and takes longer f
It proves necessary to refer the question to distant
members within the network. Everything possible i
done to reduce the time when an urgent reply 1s sought.
The folluwing descripion  outlines the procedure
iitiated by the OECD Enquiry Service when a query i
made.

Upon receipt of a question a file 1s opened and gven
2 registrauon number, and the inquirer receives by
return of post an acknowledgement which indicates the
interpreranon placed upon his request and informs him
that research is in hand to supply an answer

In some cases, the Service already has all the dan
required for a reply, as the question may have been dealt
with previously for another user (tn which case the
material is photocopied) or OECD pubhcations contan
the requested informanion or a “summary” has been
devoted 10 1t, which sums up the infori vation available
on the subject.? The reply 1s then dispatched within four
or five days.

In all other cases, it may be cstumated that each
question receives, on average. three successive replies.
The first 1s given within three weeks after registration. bt
consists of data collected by the Service iself after
rescarch in its own store of documentation or obtained
from specialized information sources in Pans. This
usually takes the form of bibliographies of books and
docurrents, together with relevant extracts from the
Ppassages quoted (or even the passages in full if they are
especially pertinent), a selection of photocopied articles,
notes describing speciahized bodies which would be
helpful for the user to contact, data taken from files

2 . . N
These “summaries”, designed 10 speed the deafting of
replies, are kept constandy up to date. At present they desl with
the following subjects: (1) Reg anning sad
developtaent. (2) Tourisn i (3) Cepert
promotion; (4) Small-scale sand me industries; ($) r. -
ports and free .ones; (6) Problems of lsad-loched cosmeries . (1)
Mobiization of‘rnivm svings for imwesument, (B) Public
sdministration an development; (9) Planning of educstion; (19)
Reference m:‘lu on c-onomic end social Jevelepmens; (11)
i nows (1) of
:wlonnmm;(” lsngeages; (17) Beasing of wesepan
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sireasdy buskt up tor replying 1o questions of an sihed or
simeler character, OECD publicarions, erc

Further replies are mainly based on contnbutions
sent by Enquiry Service correspondents ‘o whom the
question was referred. Mrough these contributions. the
documentary resources of the enrre interrational
network are opened up 1o users. who may utihze he
expertme offered by natwnal and internationsl orgamas-
tions throughout their specishized fields. The dosmers
wipphied to them are thus as complete as povsble and
contain several very different approaches to the soiwtion
of thew problem. An exampie of this i gven in page 27
(box). which uiows the components of a reply sent to an
IRquirer over a peniod of time in response 10 & gaven
question

A dossier s finally closed when all the correspon-
dents questioned have rephud. even if only negatively, or
when the user has let it be known that the
documentation receved covers his needs.

A circular letter 15 sddressed every four months to
users who have not reacted to the material sent, sshing
them whether or not they have been able 10 wee the
informacion wpphed and whether or not the docw:
mentary research should be continued.

Two card ndex files ot questions classified by
swuhject and by country are misintained. They make »
possible to take rogular stock of the demand (see table
2). Three rimes & year the questions are entered in & het
showing the correspondents consulted. This het 1 sent
out systematically to all members of the network who
ahso recewve acknowledgements of thew contributions.

The incresung speed with which questions arrve
and the conmantly growing production of rephes prove
the usefulness of the system wet described.

As far as the questions received and answered by the
OECD Enquiy Service wnce 1961 are concerned. they
show. after an miial  runming-in” perod. & weady
increase. and n 1970 the number doubled n 1967
there were 343 questions. in 1968, 142 in 1969 19§
and 1n 1970, 740 These weree mainly gquestiom wiich
required wide-ranging consultation of the network thus
feocrating 3 number of replies complementing one
snother and sometimes needing synthetization. They
were, therefore, rather differemt wn character from those
that member organizationms of the cetwork would have
been able to wnewer, from rhew uwn documentary
resources.

Ths  incresse of inquires reflects 4 growing
awsreness of the virtues of informetion which one can
only hope wﬂhemmvdtw,MUmd
trend 18 particularlty marked st the 1LO. where the
Central Library snd Documentstion Branch has snce
1966, been supplymg on requem ansiyticsl wbhe-
graphws baved on 43 sequimtions. The number of shese
bibliographies has grown from 248 i 1966 and 249
1967 w0 472 m 1948, 1,262 » 1969 snd 1,982 m 1979,

n 1979, 1,099 requosns come from the Coganuasion
Continnod on pugp 3

NETHERLANDS BUREAU
FOR INTERNATIONAL
PROJECTS, TNO

by J C. Gerritsen

Established some 40 years ago with the primary aim
of ssmsting Netherlands industrishists in martters relaning
o schnical informetion, adaptive resesrch and the
treitning  of scientines  and engineers, the Central
Orgamization for Apphed Scientific Research. INO' has
On numerus occasions applied i1s vast storchouse of
knowlerdg: and cxperise tu the henefit of the developing
countries. its Bureau for Internationsl Projects s
prepared to mobihize and co-ordinate the efforts of more
than 40 institutes and a staft of 5,000 over haif of them
scientific personne! including many specialists 1n the
field of naturai scrence 1o amist a developing country

Lung-fiob conghs m Lake Vicsors

with 4 specific problem. This srtcle will highlight the
work of this leading independent researc h organization
by examiming ome of the many diverse projects handled
by 1t in recent years.

Fessibility Studies: Morocco—the Philippines—
Uganda

It frequently necessary to imnate feasibility
studies before introducing an apphied scientfic research
and informatuon programme. TNO, whoch s actively
nvolved n ths ares, carned out one of s most
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extensive feanibility studies at the request of the
Government of Morocco. The work invoived drafung a
structural pattern for « cold chain that could handle that
country’s rapidly growing demand for penishable
produce such as citrus fruits, vegetables, meat, fish and
other seafood for consumption at home and for the
export market.

The mual query submitted by the Moroccan
authoniies  was:  “What types of builldings  and
installations, means of transport, cooling, freezing and
storage would be best, bearing in mind the nature of the
foodstuffs. chmatic conditions and present and future
market demands? ” At first, this appeared to be a purely
technical problem, but a supplementary question of how
to draft the network of cold storage facilities, both
geographically and in terms of capacity and turnover,
was 2 moure complex economic problem with deep-
rooted implications for agriculture, internal and external
trade and the national growth rate.

An over-all appraisal of both questions led to careful
studies by a team of experts specialized 1n economucs,
engineering, horticulture, fish processing, etc. The field
work and subsequent desk studies were carned out in
close co-operat ur with the sponsor in Morocco. These
acuvities were critically scrutinized by an interdepart-
mental committee of the Moroccan Government which
later prepared the ground for policy decisions based on
their common findings. A series of similar studies have
been carrieu out in various other countries; for example

® The Philippines, in the island of Panay, to
pin-point  opportunities for promoting the
fishing industry

o Ethiopu, to evaluate the prospects of a new
textile ndustry

® Upnda, to advise the Government on measures
for a more profitable textile industry in the
Bast African Communuty,

® Upnda, 0 advise the Government on new
industries to process domestic raw macerials in
order to improve its trade balance;

® The United Republic of Tanzania, to strengthen
the sisai market by finding new applications for
that macerial,

Food Quality Control Project in Ssudi Arabia

In 1967, the Central Institute for Nutrition and
Food Research, TNO was invited by the Food and
Agriculture Organization of the United Nations (FAO)
to urdertske a2 foud quality comtrol project in Saud)
Arsbia. This vortwupnnofnpropnmmofm:m
to the Seudi Arabian Ministry of Commerce and
Industry, under a Funds-ui-Trust srrangement,

A three-year contract was drawn up between FAO
MTNO,.MMontbcptoje«mWhApdl.
1967. The agreement was extended until june, 1973,
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Asrial view of masion for expe

o fishp ing ot Nyegosi

The main objectives of the project were:

e To train Saudi Arabian chemists and techni
cians, in the Netherlands, in food science and
food analysis;

¢ To establish food control laboratories in }idda
(Red Sea) and Dammam (Persian Gulf),

e To assst in drafting Food Standards for Saudi
Arabia,

Treining of sudones

A total of 12 Saudi Arabian students were trained st
the Central Institute for Nutrition and Food Research,
TNO, for periods varying from 4 to 12 months,
Most of the trainees were B.Sc. graduates of Riyadh
University, the remainder were graduates of Ssudi
Arabian high schools.

The students easily adapted chemselves to the
working conditions and the way of life in the
Netherlands and adjusted themselves co a critical and
scientific approach towards the technical problems. The
best results were obtained from students who completed
training periods of twelve months.

Ensbliching food couerel laberstovies

In September 1967 a team of TNO experts was sent
10 Seudi Arsbia. The team consisted of: chemisns (of




M.Sc. or Ph.D. levels); technical assistants (certified by
the Royal Dutch Chemical Society); and other experts
such as lsboratory managers and food inspectors.

The vork of the team comprised:
®  Setting up the laboratories;

®  Preparing lists of new equipment to be ordered
(chemicals, glassware, instruments, scientific
literature, etc.);

Drafting standard methods of anslysis; and

® Truining Saudi Arabian staff in the daily
routine of a food control laboratory.

By April 1968 the Jidda laboratory was operational
snd food samples were being analysed at a rate of about
300 s month. In July 1969, the Dammam laboratory
was operational and the number of samples analysed
approached the Jidda level.

Equipment was ordered by the Ministry of
Commerce and Industry upon the Netherlands experts’
recommendations and the laboratories were gradually
sble to perform their most esentia; chemical analyses.

Maintenance and repair work posed severe problems
snd scientific literature was slow to arrive, However,
some 150 standard methods of analysis were deafred and
Ssudi Arabisn chemists trained in their use, (Unfor-

tunately, a food inspectorate for the control of the local
market could not be established, largely because of
organizational problems and lack of suitable candidates.)

Drafting Food Stewdards

Establishing Food Standards is part of a general
standardization programme for Saudi Arabia and s a
prime objective of the Ministry of Commerce and
Industry. The Ministry of Health, for obvious reasons, is
also interested. FAQ assistance in  this onnexion
consisted of submitting some 50 draft Food Standards,
TNO assisted by sending experts to meetings of the two
Ministries on food legislation and consumer protection.

Experimental Fish-Processing in the United
Republic of Tanzania

In 1966 an experimental fish-processing station was
installed by the Tanzanian Ministry of Agriculture, in
collaboration with the Institute for Fishery Products,
TNO, at Nyegezi, near Mwa .22 on the southern shore of
Lake Victoria. A bilateral agreemient between Tanzania
and the Netherlands was thus successfully carried into
effect.

The fishing possibilities of Lake Victoria had never
been fully exploited, owing to the difficulty of
distributing catches to the hot interior of the country.
Modern methods of preservation would have to be
applied if this problem were to be overcome.

The fish-processing station would, therefore, investi-
gate and experiment with several known methods of
preservation and then adapt them to local conditions. Its
programme of work would include investigation of the
types of fish considered to be of commercial value, local
climatic conditions, permissible costs and marketing
studies.

Nyegezi was chosen as the site for the project as the
Tanzanian Government already had a fisheries station
there.

The project for the new station proceeded well. In
April 1965 the Tanzanian and Netherlands Gov rnments
signed a treaty, and in July of the following ye... work
started on the station, It was officially opened by the
Tanzanian Minister of Agriculture on 20 March 1967
but, prior to that date, a number of promising methods
for processing several types of Lake Victona fish had
already been developed. Investigations were carried out
into the production of fish-meal, fish-protein con-
centrate, and the adaptation of various fish products to
suit local tastes, but paramount in importance were
preservation techniques, ie. drying, salting, smoking,
freezing and canning,

Medical rescarch into the application of fish-protein
concentrate as a curative for protein calorie malnutrition
(kwashiorkor and other types) is also in progress.

The station is adequarely equipped for all its tasks,
with machines and apparatus thar allow a fairly wide
range of procemsing activities on a semi-technical scale. It
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also has a2 small, but modern, laboratory for chemical
and bacteriological investigations. The stanion’s products
are distributed through commercial channels: this
affords, on a2 small scale, feedback from the consumer,

The station was imtially headed by Netherlands ex-
perts, with a Tunzaman biologist later taking over control.

One of the station’s most significant activities 1s that
of educating and traiming Tanzanuan technical staff to
put fishing a1nd fish-processing on a modern basis,

The experimental station will be upgraded to a
rescarch and training centre catering for all freshwater
fisheries 1n Tanzania. At the same nme the facilines of
the station will be strengthened, partly by already
realized hiological support from the Tanzanuan side, and
partly by cconomic support from the Netherlands,
promised for the second half year of 1972,

Development of Animal Repellent

Rodent and nsect attacks on cereals and flours in
transport or storage are responsible for considerable
damage and loss of reveqwe, In developing countrics, this
pest acuvity reaches alarming proportions and effective
methods are being sought to curtail it. One method that

Microscopic view of a raphide

seems to hold some promise involves the use of repellent
clements found in speafic subtropical and tropical
plants such as araceae.

The araceac, which have an in-built protcction
against rodents, goats, sheep, birds, snails and nsects,
contain microscopically small, needle-shaped crysals of
calcium oxalate that are called raphides. Though the
mechanism of raphides is not yet fully understood, it 1s
known that flour prepared from the raphide-containing
rhizomes of certain araceae 1s avoided by animals.
Raphides cauce severe pain  in  the mouths of
warm-blooded animals, which deters them from eating
the flour; they also have a deterrent effect on insects.

A remarkable property of raphides is that no painful
effect 15 generated once the flour containing them s
baked or boiled. It would scem feasible, therefore, that
they could be used to protect cereals and flour untl
these foodstuffs are prepared for human consumption.

With this 1n mind, the FAQ requested the Institute
for Physical Chemistry, TNO to subject the raphides to
applied scientific research,

Natural raphides could hopefully be applied in
practice by rsolating them from araceae collected or
cultivated especially for the purpose. It also seemed




..

attractive to synthetize raphides with a view to therr
subsequent industnal production.  The problem of
choice, however, was not the rrain concern: first and
foremost ranked the need for determining the speaific
properties of raphides scientifically, and of establishing
the conditions that would warrant their pamnful use.

TNO carried out intensive rescarch and evolved
refined analytical methods. It; staff found that, in
principle, preparation of raphides was feasible but the
pain-instaMing dererrent  was  generated only when
raphides occurred in combination with other substances
that formed a thin layer around them. The substances
that causcd the pain were detected by methods of
separation and analysis, together with the help of a
grouvp of human “guinea pigs” who agreed to being
experimented on. It was established that, from the
hundreds of substances surrounding natural raphides,
only two--when applied in combination and fixed on the
raphides—played a part in causing the pain,

As far as 1s known, these substances are no1 harmful
to man. In fact, r:phidc-con(ammg flours such as taro
are consumed in some areas of the Pacific without any
known side-effects.

Although much further research will have to be
carried out before the pain-inflicting agent can be
practicaily applied as a preventive, it is now quite clear
that its envisaged use is promising.

Dry, stable raphides are easily obtained from
suitable plants, but the economically more attractive
method, viz. that of commercially producing active
synthetic raphides, still must satisfy two prerequisites:
(1) the action of one of the two active coniponents must
be defined and explained, and (2) a technique must be
evolved for fixing both components to the needles.

An advisory committee composed of representatives
of various Netherlands institutions recommended that
the Netherlands Government support the work of the
Institute for Physical Chemistry, TNO in this field and
that it be continued, in co-operation with institutes
within and without the TNO family concerned with
various aspects of technology, toxicology and entomo-
logy. For thic purpose, a Plantation to grow
repellent supplying plants will be established in a
tropical area.

Pilot Plant for Date Syrup in the Libyan Arab
Republic

Dute-producing countries are often left with
considerable surplus stocks of dates for which no export
market is available.

In the Iste 19508 the Government of the Libyan
Arab Republic, concerned with this problem, decided to
investigate whether or not the surplus dates could be
processed to syrup.

If this were feasible, the country’s sugar imports
could be reduced and the general diet of the population
improved by the consumption of syrup. Following

At work in the date syrup plame

Government consultations with the FAOQ, the Central
Technical Institute, TNO was asked to design a pilot
Plant. After the pilor plant had been built and tested in
the Netherlands, by arrangement with the Agricultural
University, Wageningen, it was transported to Libya and
put into operation,

The pilot plant was thus fit for demonstration by
December 1959, when the world's first congress on
date-processing was held. The plant has been n
operation ever since and the experience gained with it
has prompted the design of another plant -onc that will
Produce high-quality syrup on 2 commercial basss,

The plant will be established in the near future bya
private company, with Government support.

This approach could also be adopted to 1mprove
other domestic foodstuffs, to the general benefit of
producers, traders, consumers and the national cconomy
of agriculture-oriented countries.

Bread from Composite Flours

The object of this project was to produce bread
from local sources of carbohydrates or cereals.
Non-wheat composites provide a nutritious and palatable
bread and their use can help to stimulate the economy
of a developing country,

Background
The FAO requested TNO to carry out some
orienting rescarch. The Institute for Cereals, Bread and
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Flour, TNO was subsequently bricfed to prcpare bread
from composite flours derived from produce that was
abandant 1n vopical countries. Though the major
requirement was nutritiousness, possible advantage to
the cconomies of the countries concerned was also an
important considcration.

There is a growing trend towards bread consump-
tion throughout the world, cven in countries where it is
not part of the traditional diet. Obviously, it would be
advantageous for the economy of such countnes if bread
could be made from local domestic producc.

Nutritiousness

It is essential that a nutritive as staple as bread not
oniy provide calories; it must also Ue a goed source of
protein. The flours for the preparationiof this new type of
bread would, therefore, be composite in that they would
have to have both a protein and a starch component, the
protein share being substantial.

Protein and starch sources

The “cakes™ that remain after the oil has been
removed from, for 'xample, soya beans or pcanuts are
relatively rich in protein. Compared with the animal
variety, this soya and peanut protein is inexpensive to
produce and is available in large quantities in most
developing countries.

Cassava (tapioca, manioc), the tuberous plant that is
well known in all tropical countries, is a particularly
eligible source of starch, This tber thrives everywhere in
the tropics; it is casily grown, has a good yield, can be
harvested with a fair degree of certainty, and has many
other favourable properties There are several ways of
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preparing cassava-plant tubers and their flour for
consumption. The flour and starch may be stored, as
they have good "‘kecping” qualities, in contrast to fresh
tubers, which must be consumed carly, Other more
tuberous plants, such as sweet potatoes and arrow-root,
are also suitabie starchsources,

Orienting research

The orienting experiments have shown that, from a
nutntional point of view, the combination of tuber
starch and protcin from de-fatted oil seeds is avery good
basis for a composite flour and can be used to make
bread. Incidentally, the nutritional value of soya protein
i even higher than that of wheat protein. Using cassava
starch and flour from de-fatted oil seeds, bread may be
made that looks attractive, has good volume and a fine
regular struciurc,

Bread made from cassava and soya is fairly ncutral
in taste, with a slight soya flavour; that made from
peanut flour is slightly more pungent.

An experimental bakery in Colombia

Before a developing country introduces the bread
on a commercial scale, it should run a well-planned
experiment, The experinient should cover: sampling of
consumers’ response, collecting of comments, and
adaptation of the bread to local tastes, as and when
necessary. However, in order to evaluate the attitude of
the population toward a new product, it is desirable that
it be commercially available for some length of time.

In 1971 an experimental bakery with a capacity of
500 kg bread per day was established in the Instituto de
Investigaciones Tecnologicas (11T) in Bogoti, Colombia.

Several sypes of bread and pastry, baked from cassava/soya flour at the Institute Jor Ceveals, Flour and Bryad, TNO, Wagenimgen,

Netberiands
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Front view of Central Institute for Nutrition and Food Research, TNO, Zeist, Netheriands

The project on stream is based on a bilateral agreement
between Colombia and the Netherlands. Though the
bakery is supervised by a team of staff members of the
TNO institute, it is staffed by locally trained indigenous
personnel who will later apply their experience to
coinmercial bakeries.

The TNO team has been successful in using
non-wheat composites for making bread and if it is
accepted by the population, it will go a long way
towards allevisting Colombia’s scrious wheat shortages.

Obviously, the situation in cvery country differs
with respect to available produce and pattern of
nutrition, However, the principle on which project and
tests are  based remains the same. Technological
processes for several combinations of raw materials have
been worked out and the work may be adapted 10 the
conditions prevailing in any given country.

Eguipmemt

The experimental bakery is equipped with standard,
commercially available ovens. When the bread is
prepared from cassava/soya or cassava/peanut flour,
dough is not ohtained as with wheat flour, but a batter is
formed. This was taken into account when selecting the
machines,

Punding

The Institute for Cereals, Flour and Bread, TNC
started this work .+ the request of FAO, and, as a

contribution to the initial expenditure for orienting
rescarch, received financial support from FAQO. Once the
orienting work had yielded a favourable result, and when
it seemed justified to continue the project, the
Netherlands Government began to support the project
within the :cope of its technical assistance programme
for developing countries.

Accordingly, the Institute has for some years now
received financial contributions from the Netherlands
Ministry of Foreign Affairs,

FOOTNOTE

For further information on this i=ation, see |RDN
Vol.l, No.l, page 67, izational Patterns of Industrial
Research Institutes”, and Vol. II, No. 2, “Restarch Organizstion
TNO Serves Dutch Community”. The letzers TNO stand for
Tocwl Natusnrwetenschappelijk Ondervzoek (Applied Scient-
fic arch),

The author: J. C. Gemitsen is Director of the Bureau for
International Projects, TNO which was established by
the Executive Committee of the Central Orgunization
for Applied Sciemtific Research, TNO, the Netberlands,
to belp plan and co-ordinate all aciivities of the Central
Orgaaization, its Branch Organizations and their
Insti:utes commected with the implementation of
techbwical assistance projects in developing countries,
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mmonia has been produced on a commercial
Ascalc for many years by the catalytic synthesis of

hydrogen and nmitrogen. In the carly years of its
production .he hydrogen gas component was almost
exclusively obtained from coke, coke-oven gas or direct
from coal. After the Second World War the pnice of sohd
fuel, namely coal, rose steeply ard 1t became necessary
to introduce a2 more economic means of producing the
synthesis gas. Natural gas and petroleum fractions such
as fuel oiland naphtha were found suitable and these are
used to provde the bulk of the world's supply of
ammonia even to this day.

Advantages to developing countries

For countries with large resources of cheap solid
fuel such as coal and ligmte, however, the manufacture
of ammonia from these matenals can be a sound
economiv proposition, In recent ycars several large coal-
and lignite-based ammomia production plants have been
built throughout the world and are operating on a
competitive basis with the petroleumn- and natural
gasbased plants. This article will describe some of the
processes being used by these sohd fuel plants and qive
comparisons of various feedstocks,

Winkler gasifier

During the past 20 years ammonia synthesis
plants using the Winkler gasifier have been built in
Bulgaria, Czechoslovakia, the German Democratic
Republic, India, Spain, Turkey, the USSR and
Yugoslavia. The Winkler plant is capable of producing
160 tons of ammonia per day from small lumps of
brown coal or coke. An analysis of the crude gas at the
gasifier outlet is shown in the second column of table 1.

TABLE 1. CRUDE GAS ANALYSES
(Per cent volume)

Winkler Lurgi pressure Koppers Totzek

gasifier gasifier gasifier

Brown coal
Feedsiock  coke Hard coal Hard coal Ligwite
CO+t1, S 18.4- 260 28.0- 323 12.0 13.0
0, 0.0- 0.01 Traces Traces
CnHm 0.2- 0.2 - -
CO 30.0~40.0 224--16.4 58.1 55.9
H, 40.0-46.0 38.0-39.4 28.3 29.0
Ch, 1.0- V.5 10.9-11.3 0.1 0.1
N; +Ar 0.5- 1.5 05- 0.4 1.5 2.0
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Gas treatment and HN; syntbesis at the Kiitabya plant, Turkey

Lurgi pressure gasifier

This process gasifies lignite or bituminous coal with
oxygen and steam under pressurc in a fixed Led on a
grate. An advantage of the system is that, as it operates
under pressure, onl, the oxygen need he compressed and
not the proportionally larger amount of synthesis gas
produced. Thus crude synthesis gas contains methane
and higher hydrocarbons which must be removed in the
course of the gas treatment. Methane can, for example,
be separated and re-formed to synthesis gas by catalytic
re-forming. The third column of table 2 gives an
ana’ysis of the crude gas at the gasifier outlet,

Plants using this process have been built recently in
Pakistan and the Republic of Korea. In South Africa




there is a very larg. plant using Lurgi gasifiers to produce
gas for the synthesis of hydrocarbons; the tail gas from
this plant is processed to ammonia. Other plants have
been built for the production of town gas.

Koppers—Totzek gasifier

A mixture of coal dust, oxygen and, if necessary, a
small amount of steam, is fed to the gasifier from several
sides through special burners. Partial oxidation of the
coal dust takes place at normal pressure. Temperatures
of about 2,000°C prevail in the vicinity of the burner.
The produced synthesis gas leaves the reactor at 3
temperature of about 1,500°C, Subsequently, the heat

of the synthesis gas 15 utlized in a special steam boiler
for the production of high-pressure steam,

Owing to the high reaction temperaturcs, the
synthesis gas does not contain higt cr hydrocarbons. The
methanc content of the gas 15 only about 0.02 Vol. per
cent. Depending on the reactivity of the coal, up to 99
per cent of the carbon is gasified. Pracuically any type of
coal can be gasified, irrespective of size, cal .ng quality,
ete. A typical gas analysis at the outlet is shown in table
1, column 4.

Coal-based Koppers-Totzek plants for the pro-
duction of synthesis pas for the synthesis of ammonia
have been built 1n Finland, Greece, Japan, Spain,
Thailand, Turkey and Zambia. Three plants in India,
cach with a daily capacity of 900 tons ammonia, and
one plant in South Africa, with a daily capacity of 1,000
tons ammonia, are under construction,

A typical plant

The production of ammonia from coal will now be
described in detad, using a plant already constructed as
an example. The plant is the Kitahya plant of Azot
Sanayn TAS, Ankara, Turkey, which produces 340 tons
of ammonia per day.

Figure 1 shows a simple block diagram of the plant.
It illustrates that only lignite, water and electric power
are necessary for the production of ammonia; and of
course, small amounts of chemicals and catalysts.

The composition of the lignite charge s shown in
table 2. The raw water is supplied from wells adjacent to
the works. The cooling water is re-circulated and
re-cooled. The boiler feed water is produced in an ion
exchanger unit. The complete ammonia unit produces its
own steam, and receives electric power from the local
power grid.

Coal preparation unit

The coal is supplied to the plant in railway wagons
from an opencast mine about 15 km away. An open coal
storage unit is provided in the plant which can stock coul
to cover a period of about six weeks. From the storage
unit the coal is crushed to a size smaller than 30 mm and
passed to the coal crushing and drying unit. In this unit
the coal is dried from a water content of about 45 to 8
per cent and is further crushed in a tube mill to a
fineness of 80 per cent under 0.09 mm. The- dust
contained in the waste gas from the drying unit is almost
completely removed in electostatic precipitators to
conform to regulations governing the pre._ntion of the
pollution of the environmen*. The coal-crushing unit
comprises two streams, each of 60 per cent of the total
capacity, The brown coal dust produced is fed
pneumatically to the gasification plant.
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L 5 Feed water preparation
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‘gaw water 1 1 17 Ar tf-actionstion
¥ N,-gasholder
Power -compressor
- — — Figure 1, Ammowia plant N,
TABLE2, KUTAHYA LIGNITE TABLE 3. FEEDSTOCK ANALYSES
Ligwite  Hard coal Fuel oil Napbtba
Ligwite analysis
per cent wt, per cent wt: —_—
Water 330 Water 52.50 2.40 - -
Ash, wf, 320 Ash 15.45 15.23 007 -
C waf. 65.0 C 2083 67.72 84.60 84.00
H waf. 5.8 H 1.62 387 11.30 1896
S waf. 1.2 s 086 0.57 350 0.04
N waf. 20 N 0.64 1,63 040 -
O wat. 6.0 o 8.10 836 013 -
100.0 100.00 100.00 100.00 100.00
Asb analysis ’ ' . .
pov cent wi. kcal/kg
$io, 46.0 l:::r hesting 9840
e, 0, 158 v 1,570 6,300 840 10,350
Al 0,+TiO, 18.2
Ca0 6.9 TABLE 4.  CONSUMPTION FIGURES PER TON AMMONIA
MgO 4.0 Ligwite Hard coal  Fuel oil Naphthe
SO, 5.3
Lignite kg 8,700 - - -
Asb melting bebaviowr Hard coal kg - 2,200 - -
) *c Fuel oil kg - - 940 -
;i Softcn'ln‘ w‘ﬂt 1,100 N‘ﬂ(hl k' - - - 290
4 Melting point 1,150 Powercurrent kWh 495 3% 160 140
3! Flow point 1,200 Raw water m’ 20 18 s 1
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Air fractionation unit

The oxygei necessary for the gasification plant, and
the pure nitrogen requirzd for the synthesis $as mixture,
are recovered in an air fractionation plant consisting of
two streams, cach representing 60 per cent of the total
capacity.

Gasification plant

The gasification plant consists of four Koppers-
Totzek gasifiers, three operational and one standby. A
special feature is the high degree of carbon gasification,
which in the Kiitahya plant is about 99 per cent, although
the ash content of the coal, referred to as dry coal, is
between 35 and 40 per cent.

The larger part of the coal ash in the gasifier is
liquid, and flows off in a continuous stream. In the ash
extractor under the gasifier, the ash flows into a water
bath where it is granulated to 1 size of about 3—5 mm.
This slag is free of carbon, causes no dust and is suitable
for making roads and paving.

Gasifioasion ot the Kinebys ploss

A minor part of the coal ash is entrained with the
gas passing through the waste heat boiler downstream of
the gasifiers, but is subsequently removed by scrubbers
and mechanical washers. The wash water is circulated
through the settling tanks and cooling tower. The sludge
accumulated in the settling tanks is pumped through a
pipeline to a disposal point about 2 km from the plant.
The water discharged from the cooling water circuit is
re-cycled as make-up water for the wash water circuit.

The entire low-pressure section (coal preparation
unit, wash water system and gasification plam) is
monitored and serviced from a central control unit.’

Gas treatment and ammonia synthesis units

From the gasification plant, the gas is passed
through 4 gas holder 1o the crude gas compressors, where
it is compressed to a pressure of about 10 atm. Two
crude gas turbo-compressors are provided, each with a
capacity of 60 per cent of the total cipacity.

The gas is passed from the compressors to s Sulfinel
desulphurization plant in which the H3S and organic

s T
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wiphwr contamed In the gas are removed 1o a total
sulphur content of less than 20 ppm.

The ges 15 next conveyed to the high pressure
compressors (piston compressors), which compress the
g8 to a pressure of about 300 atm necessary tor the
synthess. Two compressors, cach with a cipacity ot 60
per cent of the total capacity, are provided.

After the first compression stage. CO conversion s
carried out at a pressure of about 23 atm. Subsequently,
the COy 18 removed 1n 4 cold methanol wash, at about
minus 45°C. The cold methanol wash & combined with
the postinstalled lhiquid nmitrogen wash, where the
residual CO and other impuntics are removed from the
gos and the synthess mixture 3H, + N, s adjusted,

The synthess of ammonia takes place at a pressure
of about 300 atm, The synthesis circulanon s effected
by an mjector fed with fresh lgh-pressure sy nthess gas.
The ammonia synthesis plant s provided with a
semircooled spherical ammonia tank that can accommo-
date the total ammonia production for one week,

The entwe high-pressure section, including the wr
fracuonation umit, s comtrolled and operated from a
centra. control unyr,

Coneval room LP wons

Operational costs of lignite, cenl, fuel oil and
naphtha

A comparson 18 now given of the most important
operauonsl figures for the production of ammoma when
using the above feedstocks. Natural pas as @ feedstock
has not been included in this comparson. as coal would
not be consdered viable if naturs' gas were svadabie
locally.

Fhe comparson « based on feedstocks with
analyutical data as shown in table 3. Table 4 shows the
comumption figures tor feedstock, water and power
referred to | ton NHy. The consumprion figures for
ligmre and coal are understood to refer to wet cosl with
water contents as stated in iable 3.

Economic comparisens

When  determmming capual expendiure for such
plants, ammonu production of 1,000 tons smmonia per
day s used as a base. In each case, faciities are provided
for stonng 3 month’s supply of feedmock snd week's
production of smmeonia. Plant costs include unis for

Contval room NP nuite
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UB Detter
pov 1N smeranie

LT

48 4

40 4

38 4

A = Cosw for dupracistion, interest, meintsnence,
iohewr, stminetretion, catalysts and chemicels

8 = Coon for foadasesk, pawer and rewweter

38 4
29 <
20 4
A A oeoeccovcevsscoadocanms
o-ivvvv —————p———d e ————— e
S 10 15 20 28 30
UB Deler per ton fesdstock

Pygowe 2. Cost pov ton of smmenin

stoam preduction, cosking witer recovery and feed water
prepasstion. Allowance u also made for such additionel
oRpeness a8 the scquumtion of land, and the construction

The mvestment cont for & complete ammoms it
for the varsous fush » s follows.

$U.S. wullion
Lagneme "0
Ceoul 1
Poel ool 30
Naphthe 23

The oapetal conts por 100 of ammonis have been

13-year amertisomon povied. The followng Considers-
Sots hove boen basod on 5,000 operacing hours per year.

T™he coms for fosdstock, water snd power,
3 when devermuning the operating costs. it
she necossary steam will be produced n
of siectne power has been sdapeed
the rlevent cost por BTU ot the
snd opersting expendicure, calculsted
previously mentionsd pesvequisiess, »
1 sgemm he sont of the veriow
oost of fesdmsoch » wndorstoed o
of wenapersation se the works.

)
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From a tech:ucal point of view, the production of
ammonsa from lignite or coal presents no problems. For
all types of coal there are suitable gasificatio processes of
high standards,

Moreover, national economic considerations may
favour the selection of cosl as a feedstock for the
production of ammonia. From a national point of view,
the dicovery of local cosl deposits can offer many
advantages, such as the creation of additional jobs. Once
the coal resovrces are being exploited, the coal can also
be used for other purposes. In many cases, rational
muning methods and favourable coa! prices can only be
schieved when a large consumer, for instance, an
smmonia plant, gusrantees 10 accept large amounts of
cosl regularly. This means that coal will also be available
to other consumen at favourable prices which, in turn,
will antract other industries to the area, and domestic
coal can be supplied 10 the community cheaply. The
construction of an smmonia plant can be 1 great
sdvantage to the Jevelopment of a local economy.

Fereign currency requirement

In a cowntry which has ita own coal resources but
we crude odl, the shortage of foreign currency can favour
the wee of coal. Table 5 shows the foreign currency
requirement for the cometruction and operation of
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TABLES. FOREIGN EXCHANGE REQUAREMENTS POR | 886 TONS/DAY AMMOMEA PLANT
(Medvowms of US deliars)

Ligmete

Havd coal Fuel ol Naphoba AN

Foreign exchange requirement per
year for interest and repay ment
of foreign exchange credit for
investment costs 5.04

Foreign exchange requirement per
year for foreign exchange
portion of feedstock -

Total foreign exchange require-
ment per year 5.04

Total foreign exchange require-
ment in 12 years 60.48

Annusl foreign exchange require-
ment after repay ment of
foreign exchange credit for
investment costs -

49 in 3e2

- i T 1339

4" 153 10.14 1339

8.9 9.3 131.68 168 20

- n 71 13.38

ammonia plants using various feedstocks. Fur hignite and
coal, it is assumed that 30 per cent of the toesl
investment costs will have 10 Le paid in foreygn currency
on credit, to be paid back over a period uf 12 years, at
an interest rate of 7 per cent per annum. This resules n
an annual capital service for depreciation and interest of
2.6 per cent of the plant capital. In the case of fuel od
and naphtha, it is 2lso assumed that 30 per cemt of the
total investment costs will have to be paid with foresgn
currency credit, as above, and thai the fuel odl or
naphtha will have to be procured with foreign currency.
For fuel oil, it is assumed that a foreign currency portion
of $U.S.12 per ton, and for naphtha $24 per ton, will be
required.

It can be scen that, under these conditions, a
coal-based plant will require considerably less foresgn
currency than a plant for which the fuel has 10 be
procused with foreign currency. The forcign currency
which would be required to import liquid ammonia has
also been entered in table 5. Foreign exchange for she
price of ammonia has been assumed st $40 per ton,

Conclusions

The production of svichesis gas based on conl o
lignite, known for many decades, hos been continupuely
developed and has now resched 2 technicel uandend o o

¥

por with that of other modern chemucel ndustrios.
Although nowadeyt the bulk of amenonus 4 preduced on
the basis of neswrsl g or muneral el products wivch m
most pares of the warld ire voually chesper then coal,
cosk or hgmite-based planus have been buit in severel
countries and mow plants are o present  wnder
comtruction. The memufacture of smmonis from coel or
hgate can be ecconomically competitve even toduy,
especially when chesp sohd fueis we avedeble ond
minersl od products sre encumbered with hgh
Lamportation costs and other charges. Ovher conndure
uons, such as the soving of foreign exchenge. may alse
favowr the choice of whd fuels as foedstock for the
synthess of ammons. In countries with sduquese
resources of chesp solid fuel, the producton of

The suthor: Eberbord Goske u Manager of e Syntbesn
Gm and Ammeonia Dopamsmons, Meinnch Kappon
Gmbl, Emon, Podwal Ropublic of Gormany. Graduasing
™ onginoeving w 1947, be worked e Prejoet Buginoor
for she dosign and convvesvion of gewerts ond
porvicipmend in she dmolopmons of muny sve precosuss,
Mo monmnd bis prosowm positinn in 1999,
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Wive consinned from page 0

wrl end 812 from outsde The establishment of e
bibhagrapiues concerned required | 380 new warches of
documentarion. wnce 122 rephes cowld be drawn up on
the bems of previous searches Bacn reply mvolved, on
sverage . the dupatch of 42 bibhographicsl references
sccompamied by an abwract of ihe contents of rhe
documents quated In 1970 the total number of
references rhus sent owt smounted ro | |8 0BG

Equally agmhicant figures could be given tor FAQ
for UMIDO. or for 2 particulsr nstiona! development
mformution service Al thew daia make o clear tht rhe
crestion of the internationsl network meets & need and
thot this need 15 becoming more and more recognised n
countrws ntended (o benefit from the system. they alae
provide indwec  evidence 1n tavour of the methods
selected for the collection processing and dmse munstion
of wmlormetion hew methods will now be cxamened
furcther

infermation sonk

Ne docamentsnon wrvice cauld carry out ws role f
H had not huilt up some remrves of informenien and
made them eamly sccesmble Brlongng o 2 well
cqupped imternationsl network wowld rot relieve i of
that task for long. stnve it would be constently ashed by
us poreners o -upply informetion i s acknowledged
field ot competence Members of the internationsl
network  therefore began a1 a very early wage to gather
tegether primary \Atormation 100k each within its own
field e food and agncuiture industrial development
scence. educstion and culture ishowr iInternstional
tvade transport ctc

These informetion took were very veried n
oharscter and included catslogues reference works snd
numsrows cord indexes gving references 0 techmical
Mhstence reports. Jevelopment procts. descriprions of
metnutions. lmts of cxperts. et . together with ibrary
wochs and sprcishized srchives When an information
cotagory was crysathizsed suficientdy it often be: 1me the
et of 2 publicstion. which was then swemt to all
powmts of the network Thus the 110 afver collecting
and ragetering on ‘mictocards’ the most complete
eollection of development plans in the world (abowt 3
thowsend). then sent 2 ot of them o the vanows
corsmupondents. in 1976 the ORCD Develuopment
Comre. annwow o piay its pert a8 a clearing-howse and
wuree of wiormanen. semt owm 2 het of weorks of
reference on mstrwnons used by the Enquiry Service
ond an mventory of mmtnenon ctalogecs snd works of
soforence pubhohed by OB D.

Acruel publiconon, howsver, 1 not necomary
ovdur s being the souress of information st the hepossi
of one momber of the network to the sssention of the
s, enchengss have boen systemaucally oogamsed, a
tesh thet hes been mede camer by the smssonee of sison

bullcting (the Enquiry Service's Builetm des ( owespon
dones aid also ILO Pom. rewa. UNIIXY <« Industral
Research and Deveiopment News, etc) This enabied the
Fuquiry Service tr present 4 wn mary of rhe reference
tools receved from the correspondents o the genersl
meeting of members of the network held a1 (.eneva in
flecember 1970

For mom ot the orgamzations. however the main
sources  of informenion sre  the documents  they
themeelves constantdy produce  internstional organiza
tHons wch s UNESCO e 11O FAOQO OF(D or
UNCTAD each produce seversl rhousand documents
snnuslly many of which concern development be they
wientific wudies or reports of experts on m wion. The
very crestion  of an  imtermstionsl  documentanion
network keyed 1o development seems 1o requirc that
these documents vhall be indexed snd processed in such
1 way 88 1o mahe the nformeuon they contam svailable,
and 8 not pracucable by roditionsl documentation
methods but can only he wiccessiully handled by a
computer

Compumsrised dorumentation and the “Aligned
List of Descripeors”

H s now wux yesrs unce the Central Library and
Decumenation Branch of the 1LO mtroduced by stages
2 computerbase:d  wstem called 18IS (Integrated
Scientfic Informanion Service) and was one of the firm
internationsl organizations to meke use of 2 compuser
for deshing with documentation

Genersily speshing. the documents arc recogmized
by the computer by the uwe of an order number and a
bibliographical addrems and rheir contents explained by
sbstract The documents themeelves are kept 1n a library
ar 1 aechves eerther in their onginal form or on
mucrocards.

The reguiar transfer of informanion processed from
one point te another of an international network needs
to satfy o number of criveris First, the bibhiographical
sddvess of the document must be recorded m a
communicstion  format  in  general  acceptance at
wmeernstionsl level. swecondly the abstracts must be
WTIHtEn 1B 2 common language posessing cquivalents 'n
several nurmel languages. finslly programmes wnrten
for computer wiorage and retrievel must be i some way

compatible. having regard to the type of computers
wed

The firm of these conditions has been largely met
sunce the perfecing of the Mark H system the addresses
of documenss processed st the ILO. UNIDO and OBCD
are s the presenibed formet. The last enterion 1 also on
the way to beng wtwhied the OECD Development
Contee has carmed out important work on programanng
the entry into the same system of
wp ut different puines of the
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The second condition 15 the onc that hss most
occupred the attention of nctwork members. A common
language for identifying and exchanging information was
emential if the system was 1o function properly. In 1966
the ILO, FAO, the International Commuttee for Social
Sciences Documentation, the German Foundation for
the Developing Countries and OECD decided to combine
all the hists of key words that they used in documentary
anslyss 30 as 0 obtain an Ecowemme and Socal
Deselopment Ahgmed List of Descrptors. After having
been duly tested by processing some 2,300 documents
by fourteen organizations belonging 1o the network, the
bst, drawn up in Englsh, French and German. was
published by the OECD Development Centre in 1969
For over two years it has enabled - and sull enables-
development  information 10 be processed in a
decentralized way. However, aithough successful in the
past, it 18 inadequate by today’s standsrds.

After the [t was published, several orgamzatons
that did not take part inits compilation asked to enter
the network. and requested that a list ot descriptors be
drawn up in accordance with their particular require-
ments. Such Ists now exst for UNIDO, UNCTAD,
UNESCO and ECMT, 1o mention only international
organiastions. As the lists grew more numerous, the
probiem of establishing 2 new joint vocabulary arose.
There were two possible solutions & new hist of all the
descriptors could be compiled at the risk of conssderably
enlarging the Alsgued List and making 1t difficult to use,
or the terms most often used or mos suitable for
forming the core of a macro-thessurus could be
extracted from the vocabulary, and specialized lists
could be reiated to ths.

A meeting of Algned Lis: experts held in Paris on 8
snd 9 December 1969 opted for the latter solution. The
choice, however, did nothing to reduce the difficulty of
arving at the essenual components of the vocabulary
and the definition of terms in general use. In order 1o
settle the matter, vanous members of the nerwork were
asked to consider the usefuiness of each descriptor and
to state: (1) If they were using it for their own needs.
(2) If they thought it sufficiently impottant snd relevant
to the problems of development to be included in the
macro-thesaurus.

In 1970 some 6.000 descriptors were subjected to
this scrutiny and the results were presented 0 a new
meeting of Alsgmed List experts held in Geneva that
December. Az the same meeting the principles for the
presemtation of the macro-theseurus were jointly
decided, 1t being agrecd that, in gemeral, the thesaurus
showld reflect as far as possible the classification adopred
by the Unted Natioms Consuhative Committee or
Adminstrstive Questions. The preparation of the
macro-thesaurus, which would no longer be a simple list
of descriptors but a3 documemary language whose
components would be related to one another, occupied
the your 1971, Everything necessary was done to ensure
thet an edition In five langusges (English, French,

German, Spansh and Portuguese) would be available in
1972, it having been decided to entrust this task to the
OECD Development Centre, which at present acts as a
sccretanat for the international network.

it seems hkely that the improvements thus effected
i the Algned List of Descriprors will make it a sull
more useful tool. They should in any case faciitate
exchanges of information, promoting better utilization
of the documentation published by the various
organizations (such as 1LO’s Intermational Labowr
Documentation or OECD’s bulletin of abstracts of s
documenis and publicarions) and making posuble the
direct use of tapes on which documentary abstracts
could be recorded.

Future developments

The international documentation network is still of
too recent creation for it to be possble to forecast
accurately how # wall develop, but its most selid
advantages can be noted. In an article on “Information
Retreval in the Computer Age” which appeared in the
September - October 1969 1ssue of I1LO Paworama, Mr.
George K. Thompson, who 1s in charge of the Central
Library and Documentation Beanch of the 1LO, wrote
about the network in these terms:

“The development of this network and the tools
needed to make i1t work represent a rather unique
common effort on the part of research institutes
and various national and international organizs-
tions. It may take another three or five years
for the network to become fully opcrational.
When it does, s very useful tool will have been
created that may not only help to cur down on
some of the billion-doliar wastage but siso provide a
means for making a vast storchouse of development
information availsble to those who are attempting
to solve the pressing economic and social problems
of our time.”

If this 18 to be the function of the network n the
years ahead, it 1s perhaps not unreasonable to hope that
it will bring about some changes in the most ingrained
documentary hsbits at national level. Oriented towards
the exchange, rather than the preservation, of
information, resolutely brought into line with the
electronic age and founded on s division of the lsbour of
analyss, i u the only way tc save cffort and avoid
duplication. The international network should rapidly
persusde documentation institutiona in every country to
change their methods and act in concert. If “developed”
countries set an exampie in this respect, esch accepting
responsibility for processing the documents it produces,
the exchange of information will have maxinrum effect
throughout the world and it will then become pomsible
to win the collaboration of most of the countries thet
need such information.
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EXAMPLE OF INQUIRY AND REPLY

INQUIRY

No. 2118, received |2 June 1970 “Public utility raves -electricity and water supply™.
Inguier: Nations! Board for Public Utility Rates. National Planning Department, Bogots, Colombis.

The inquiry wss processed by the OECD Enquiry Service, which referred it to 14 nationd correspondents
(Belgum, Denmark, Federsl Republic of Germany, France. India, Isrsel, ltaly, Netheriands, Portugal, Spain, Sweden,
Switzerland, United Kingdom, Unmited States).

REPLY
19 June 1970- Acknowledgemnent of receipt.

13 July 1970-Dispstch of:
® A bibliographical list drawn up by the Enquiry Service, with photocopies of studies marked with an asterisk.
® A copy of the reply from the Beigisn correspondent, accompanied by s do nt on “high voltage rates”,

® Four documents sent by the Swedish correspondent: “‘Intreduction to the general festures of the supply of
electricity in Sweden™, “*General stipulations for the supply of bulk power st high voltsge”, “Regulstions for
low voitage power supplies”, and “The Swedish electricity law and ewpecially its stipulations sbout regulstion
of price snd other conditions for the delivery of electrical energy”.

24 August 1970-Dispssch of
® A copy of the reply from the Swis correspondent, with three collections of electricity rates snd statistics on
waver supply in Switzeriand.
® A copy of the reply fram the United Kingdom correspondent, with bibliographical references.
®  The brochure Distribution des coux. le calcul des prix (Water supply: the calculation of rates), Paris, Centre
régional d’éditions sechniques, 1964, 80 pages.
9 October 1970 Diparch of:

® A copy of s letter from the Portuguese correspondent, sccompanied by s document. A photocopy of the
article by P. H. Prasad, **Rlectricity wriff in & developing country with special reference to Indis”, Economic
wnd politscal weekly 3 (23), 20 June 1970: 976—978,

® A study prepered in Latin America by the Regional Elecerical Integration Comumitree (Comuion de Integracion
EMcwics Negional), entithed “Panorama de las tarifas eléctricas en Argentina, Bolivia, Chile, Colombia,
Reuador, Paraguay, Perw, Urugusy y Venezuela’ (Panorama of electricity tariffs in Argenting, Bolivia, Chile,
Colombia, Ecuador, Parsguay, Pery, Uruguay and Venezuels), Montevideo, Hartmann, 1969,

18 December 1970~ Disparch of:
® A copy of s memorsadum prepared by the Spanish correspondent, giving currenc rariffs in Spsin.
® A copy of a letter from the German Gas and Watsrworks Asocistion (Verband der devachen Gas and
Wesssrwerke), submiteed by the correspondent from the Pedersl Republic of Germany, with copies of the
publications mentioned in che leteer,
20 jasavery 1971-Dispacch of:
. wmm«mu.nd.ummhbywsmcw.
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TABLE | QUESTIONS RECEIVED RY THE DEVELOPMENT ENQUIRY SERV'CE PROM MARCH 1961 TO OCTOBER (970, SREAKDOWN BY CORRESPONDENTS
SR 1456 SR 1)1 880 quesmong®

[ ond rogronal orge

MNSC. (RCMT, IBE, ICAO,
e, UNICEF, WHO, APRASEC,
ccE ECA HCAFE  BULA FAO HRD D8 ito UNCTAD  0AS UNESCO UNIDO APO, FID, liAS, ViC, wCC)

Total 128 102 [ 3] 137 107 79 70 107 L] 108 13 141 13
hmnu' 2.5 17.14 1394 2638 1798 13.27 1176 1798 837 1764 388 23 69 186
" Couneraps
Bvased France 1 isaly
S ]
d ;
EERERERE N RN N i}
Touwl 104 5 26 84 13 82 143 239 106 83 109 31 o4 109 29 %6 122 91 109 238 234

Percentage 3092 084 436 1411 252 1378 2403 4016 1781 1394 18.31 857 7.39 1831 487 941 2030 15.29 18.31 39.49 3932

*The breshdown Wpiws 1o 993 questions only . 183 were winfactonly desit with by swnding ' summaries’’

December 1970

- .

Annual mevting of the membons of she mm«wm‘wbmolcnmmxw - 911

Mmanh.nnbﬂwmw— 8 and 9 Desembor 1970
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Rijksnijverheidsdienst (RND)

Netherlands Industrial Consulting Service

by E. F. J. Janetzky

The Netherlands Industrial Consulting Service is nota
private service but a division of the Netherlands Ministry
of Economic Affaws. Its purpose 1s to give technical and
technical-organizational information to Dutch industry
and to promote and assist industry in the full sense of
the word.

Although no strict regulanions on ehgibility cxist in
practice, 1t has been found that the main recipients of
information and  assistance are enterprises which,
because of their limited size, are unable to support an
extensive staff of technical or orgamzational experts, 1.c.
small and medium-sized industries. An ¢xception must,
however, be made for technical literature search, a
service of which large enterprises and institutions 1
particular are making Increasing use.

The work of the State Service for Techmcal
Information to Industry, as the RND was officially
called when it was set up in 1910, covers a very wide
field. Whereas before 1940 industry  was above all
interested in advice and information regarding engincer-
ing topics, more and more information is being
requested nowadays on chemical matters, corrosion
problems, application and processing  of  olastics,
clectroplating techniques and other subjects. Further-
more, the RND is confronted increasingly with problems
of 2 non-technical character.

Apart from the director and his immediate
assistants, thc RND employs a toual of 108 persons,
including 20 industnal consultants, practically all of
whom are university graduates (engineering, electrical
engineering, chemistry, pliysics). These consultants are

The author: Dr. E. F. J, Janetzky, borm 1914 at The
Hague, the Netberiands, studied chemistry at Leyden
University and received bis Doctorate yn Techmical
Sciences at Delft Techmological University. He worked
for some years in the chemical industry and then became
a technical and cbemical adviser with the Ministry of
Ecomomic Affairs. He was tbe proprietoy of a small
chemical factory from 1949 to 1965, and later joined
the Nebeviands Governmental Technical Service. His
wide knowledge and experience make bim qualified to
observe the small entrepreneur from two points of view:
that of the entrepreneur and that of a government
consulitant.
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assisted by 60 men and women with a lower technical
school education. The RND has a clerical and‘accounting
staff of almost 30,

The industrial consultants and technical assistants
maintain direct contact with industry. There s an office
of the RND in each province of the Netherlands, headed
by a consultant. The consultants, the field engineors, are
the backbone of the RND. The relation between s
consultant and a chent, the client being a small
entreprencur, is never on a business basis, but nust be of
a personal, confidential nature, It follows that the ability
of the consultant  win the confidence of the
cntreprencur s of prime importance, so that the
consultant must not be too young and must have
technical background and wide industrial experience.

The duties of the consultant can best be cempared
with those of a family doctor. The tamily doctor is the
confidential source of information on many problems
lying directly or only indirectly in the medic:l sphere,
and the RND consultant has a similar robs in the
industrial sphere. He must be able to make a business
diagnosis, which will often reveal that the matters on
which advice is requested are not the most significant
matters requiring attention. He will know many of the
firms and industrialists in his province, since in nost
cases the problems will be examined not in his office but
in the factories themsclves. Problems of all kinds can be
discussed with him: problems relating to techniques,
composition, production, purchasing, finance, patents,
exports, licences and the like. He himself will be able to
giVE an answer to many questions. As required . the
consultant will also consult with or call in the assis-ance
of the various government, semigovernment or private
bodies dealing with matters of industry with which RND
maintains close contacts. Thus he may turn to one of the
TNO (applied scientific research) organizations for a
special technical problem, to the NIDER (Netherlands
Institute for Information, Documentation and Registra-
tion) for an extensive literature search, o1 to the
Mmistry of Economic Affairs for information on a
particular scctor of industry. He will also act as an
intermediary in establishing contact between his client
and government or municipal authorities, suppliers ctc.
As an independent expert his advice may be sought on
legal problems of a technical nature, on cxamination
matters or by the Chambers of Commerce.




The small industrialist 1s often hardly aware of the
numerous existing institutes and services, so that he does
not know to whom he should turn in a particular matter.
And when he knows, he may not have the
resourcefulness to contact the organization that could
help him. The RND consultant, on the other hand, is
familiar with the orgamization of industry in the
Netherlands and knows how to approach the major
rescarch and scientific bodies and the machinery of the
Government. He has access everywhere and 1s thus able
to do a grear deal for his client that the elient himself
would not have been able to do, or only with much
effort and loss of time.

For the clients it s particularly important that the
consultant be 4 non-interested party, so that he is in all
circumstances able to give neutral and objective advice.

When we started the Scrvice in 1910, we did so with
two principles, two directives which, 1n our opinion, are
essential to the existence of an efficiently working
government consulting service:

(@) The work of the organmization must be
absolutcly unhiased. Nobody 15 favoured and
our staff members are sworn to secrecy. The
information and hclp are given to the individual
enterprises.

(b) In most cases the advice given by the
organization is free of charge.

The RND does not grant loans to industry: these
may be obtained in the usual way from banks or - if no
security can be given by the applicant—from the
Middenstandsbank, in which case the Government acts
as guarantor. If necessary, the Government asks the
RND to make a report on the technical and economic
capacitics of the client and his enterprise.

The RND has nine sector information officers: these
are specialists whose task 1t is to assist and support craft
industrics  and small industrial undertakings. The
information provided is no longer limited solely to the
technical aspects of the husiness in question, although
these still remain important.

Organization Inforination Department

Since 1945, there has heen a shift in emphasis in the
questions received from industry towards non-technical
problems. Advice is sought on matters relating to cost,
orgamzation, administration and othcr matters that are
not specifically technical in nature bur are nevertheless
an integral part of the problems of business. Very often
these are matters on which a satisfactory answer can be
given only after rather lengthy investigation. Such
investigations require more time than the consultants
can afford to devote to an individual firm. To meet this
need, a special Organization Information Department
was set up. The staff of this department has technical
education and some years of operational experience,
and, in addition, has received special training in

Ihe Government Industrial Laboratory at RND

cost-price  calculation, organizaton and  management
techniques. Since, owing to the natare ol its work, this
department has to devote much more time to individual
enterprises, 1ts advice 1s not given free of charge; a fee s
Fayable in accordance with a scale of charges established
hy the Ministry of Economic Affairs.

The Government Industrial Laboratory

The Rijksnijverheidslahoratorium ~ RNL (Govern-
ment Industrial Laboratory) in Delft, set upinl913,isa
we't-equipped develo pment workshop. The object of this
laboratory is to develop-in conjunction with and on
behalf  of an  industrial entcrprise ‘prototypes  of
machines and equipment in a number of fields, including
the clectrical cngineering sector. Many an 1dea that has
occurred to a manufacturer has resulted in the creation
of a machine which, without the RNL, would probably
never have reached the development stage. In recent
years the RNL has developed several machines and items
¢f equipment for the mcchanization and automation of
processes and manufacturing steps. Totally different
production sectors are frequently involved. The
materials and components involved are charged at cost.
The time spent on assignments is charged in accordance
with a fixed scale. The consultants often bring to the
staff of this laboratory problems of a purely technical
character.

Documentation, Literature Search and Informas-
tion Department

The RND has a small but well-equipped information
centre ar s disposal. lts starting point was the
consideration that a significant source of reliable
information is to be found in patents—documents drawn
up with great care by experts skilled in technical
matters—and that the RND's information centre should
be located close to that source. As the Patent Office in
The Hague has a world-wide reputation, and has at its
disposal a collection of more than 20 million patent
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specifications from every major industrialized country in
the world (more than 20,000 books on technical and
scientific  subjects and 1,000 technical journals),
proximity to this source has proved to be advantageous.

One of the tasks that the RND-and more
particularly the Information Department—performs for
industry is giving advice <o €NIrepreneurs, or to persons
who believe they have invented something and would
like to apply for a patent. Some 800 invenrors approach
the RND each year, and this service is able to save most
of them loss of time and money and disappointments.
The few who remain are shown how to g0 about turning
theiv invention into a patent or to profitable use. The
RND does not here assume the role of patent agent. on
the contrary, if it is felt that an inventicn has a chance
of success, the inventor is directed to a patent agent.

Extension Services

From an investigation carried out in 1965 by the
NIVE (Netherlands Institute for Efficiency) it appeared
that there was in the Netherlands a considerable lack of
knowledge of the existence of government  and
semi-official  organizations whose task it is ro give
information and to provide assistance to Dutch industry.
Little was also known of the services provided by RND.
To remedy this defect RND decided to promote its work
more actively in the best interests of Dutch industry.
For this purpose articles on the RND are regularly
published in newspapers, journals, periodicals etc. In
these numerous publications the purpose of the RND is
clearly described: how it is organized and how 1t works.
The articles are published free by the iespective editors.
Several broadcasts concerning the purpose and organiza-
tion of the RND have been given on the radio and on
television.

The RND keeps a stock of pamphlets, which are
made available for trade fairs, exhibitions etc., where it
is thought necessary to draw the attention of the pubhic
to the RND. Lectures on the tasks and methods of the
RND are given by the head of the Department of
Documentation, Literature Search and Information to
foreign students in De ‘t and The Hague.

One method of encouraging and assisting industry
and at the same time advertising the RND is
participation by the RND in trade fairs or other
exhibitions with collective stands. A small, promising
company not yet large enough to afford a stand of its
own is thus enabled to be represented at trade fairs. In
addition, enterprises making products the RND con-
siders to be of potential interest to Dutch industry are
nvited to participste in the RND stands. It may also
occur that at small fairs of local importance the RND
has only a small stand, at which a member of its staff
gives demonstrations, e.g. in the field of metal welding.

The consultants do not sit passively in their offices
awaiting their clients; they are generally active in visiting
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RND participates at trade fairs . . .

the various firms in their district. They often join
committces and are members of the board of unions and
of associations where the participation of a technical,
impartial expert is appreciated.

The RND dues not have its own journal. Although
many articles are prepared by the RND in several fields
of interest to Dutch industry, they are published in
existing journals of which there are hundreds in the
Netherlands. Editors gladly use this free copy, some of
the articles indicating the authorship of RND, others
not. Experts in this field generally agree  that
information published in the right journals is the best
and most effective way of giving information to
industry.

The RND has established and maintains numerous
contacts with similar bodies in other countries and with
international organizations, universitics, colleges of
advanced technology and factories.

<. ond inwites smaller entevprises t0 exbibis sheir producss »
the RND stand




Answers to Industrial Inquiries

The UNIDO Industnal Inquiry Service receives
requests from developing countries for possible solutions
to a wide variety of industrial problems. To give readers

an idea of the range of the topics covered, each issue of

the Industrial Research and Development News carries a
selected list of questions recently received by the Service
tm addition to an answer to a specific inquiry.

Readers are muvited to write to the Industrial
Inquiry Service for furtber imformation om answers to
any of the questions published below, quoting the
reference number, or to submit inquiries on similar or
otber industrial problems.

Information has been requested on the following:

Investment data, production, techniques, etc., for
gypsum plants

A bank in lran (X 1222)
Techniques of rock salt production

An institute sn Kuwait (X 1227)

Improving the condition of ammonium nitrate
An institute im Pakistan (X 1240)

Protein concentiates from waste material and petroleum
An inquirer from Brasil (X 1243)

Markets for sodium sulphase
A company in Turkey (X 1244)

The Worcra Copper Smelung process (the number of
points)
A company in Turkey (X 1250)

Carboxymethylcellulose
An institute in Spain (X 1257)

Chemical plant for the production of furfural from corn
cobs and other vegetable wastes
A company in Pakistan (X 1267)

Honeycomb sandwiches used for construction purposes
A company in Colombia (X 1206)

Production of potato chips
An inquirer from Turkey (X 1220)

Technical know-how for the production of “bronze
powders” in different colours
A laboratory in India (X 1187)

The purposes for which tripolite can be used
A company in Syria (X | 194)

Training of small-scale industrialists in the developing
countrics and the relevant staffing and credit arrange-
ments

An industrial centre in Madagascer (X 1197)

Sulphonated Detergents from Dodecyl Benzene

A request was receved from Bolivia for information
on the manufacture of sulphonated detergents from
dodecyl  benzene, the techniques used, and the
equipment required. The following reply was received
from VITA -Volunteers for International Technical
Assistance, Inc., Ccllege Campus, Schenectady, New
York, 12308, USA.

The manufacture of detergents from dodecyl ben-
zene sulphonic acid 1s essentially a matter of neutrahizing
the acid with a suitable base (normally either sodium,
potassium or ammonium) and then adding whatever may
be desired in the way of thickening agents, dyes, scents
and so forth. In general, there are two types of detergent
to be considered: liquid and solid (in granular or powder
form).

To make a good liquid, water and the calculated
amount of the acid (“DDBSA") are placed in a stainless
steel vessel (to protect colour) fitted with suitable means
of agitation. For very small operations, the stirring can
even be manual. The DDBSA is then trickled slowly into
the aqueous {raction, allowing time for reaction. If
quantities have been accurately calculated and the punty
of the DDBSA is known, the result will be a neutral
semi-finished product. In practice, however, some
“balancing” will nearly always be required, in the form
of addition of small amounts of cither acid or alkah, to
make sure the batch finally contains neither free aad
nor free alkali. Thickening of the liquid product thus
prepared can be accomplished by adding relatively small
amounts of sodium tripolyphosphate or tetrapotassium
pyrophosphate, and of course, by adjusting the total
amount of water and thus the anhydrous content of the
batch. Proprietary ethyleneoxide condensation products
(non-ionic), and organic amides are also used.

To make a powdered or granular product, a powder
mixer should be used, into which are poured such
amounts of sodium carbonmate, sodium bicarbonate,
tetrasodium pyrophosphate, sodium tnipolyphosphate
and other ingredients (not excluding very small amounts
of hydroxide) as are needed to add quahues to the
finished product. The agitator is then started—1t should
turn at about 30 rpm in the dry powder mix -and the
DDBSA is slowly trickled in. The agitatron s continued
until it is evident that the aad/alkali reaction is
complete. If the batch becomes warm, it may be
necessary to let it remain 1n the mixer for several hours,
and then to re-run the agitator for a short time to break
up lumps, and assure a permanently stable product,
Physically speaking. Obviously, any desired dye and
odorant can be added toward the end of the mixing
cycle.
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PROJECTS

During February 1972, UNIDO placed orders for
equipment and contracts for consultant services worth
almost $200,000.

Orders for industrial machinery and equipment for
UNIDO field projects included precision instruments to
be supplied by Carl Zeiss, Federal Republic of Germany,
to the National Instirute of Technology and Standards,
Asuncion, Paraguay; an ashestos testing machine from
Lynn MacLeod Capital Equipment, Canada, for a pilot
plant to be established in Bolivia under an UNIDO
contract; duplicating equipment from Roneo Vickers,
United Kingdom, for the documentation and informa-
tion facilities at the Arab Organization for Standardiza-
tion and Metrology (ASMO), Cairo, Egypt; a molecular
distillation unit purchased from Arthur F. Smith Inc,
United States, for the Tec hnological Research Institute,
Bangkok, Thailand; and under financing from voluntary
contributions to UNIDO, an order with Metronex,
Poland, covering industrial laboratory equipment to
assist in the establishment of a ceucral laboratory for the
vegetable and essential oil industry in Guinea.

Details of the contracts, placed in seven different
countries, are:
1. Contractor: Institut frangais de recherches
fruivieres Outremer (IFAC),

France $33,190
Country: People’s Republic of the Congo
Project: Feasibility study for the establishment

of an integrated agro-industrial pine-
apple processing combine,

UNIDO will assist the Government of the Congo by
providing it with a comprehensive technical and
cconomic feasibility study for the establishment of a
modern agro-industrial combine compnsing the planta-
tion, processing and marketing aspects. The contractor
will slso have to analyse available data gathered during
previous investigations. The results will also facilitate the
Government's choice of the mos appropnate form of
investment to implement this industrial venture

Thailand

2. Contractor: Berenschot Bosboom N.V.

(Netherlands)
Country: Thailand

$25,200

>

Manufascture of small internal com
bustion engines

The Government of Thailand has requested UNIDO
assistance in determining the feasibility of manufacture
within the country of such engines for water pumps,
nver transport and small agricultural appliances. The
services of the consulung firm involve an assessment of
the present foundry industry, rccommendations for the
improvement and expansion of manufacturing facilities,
elaboration of a feasibility study covering technical and
economic aspects, and the formulation of a programme
of action. It 15 anticipated that the reinforcement of
foundry technology and facilities will gradually lead o
the manufacture of engines of higher rating for
application in engineering, mining and agriculture.

Project:

Mali
3. Contractor: Chemokomplex/Alutery
(Hungary) $41,168
Country: Mali
Project: Pre-feasibility study for an integrated

aluminium industry

The aim is to assess the technical and economic
viability of an integrated aluminium industry based on
extensive bauxite deposits. The consultancy will cover
investigations as to the mining of bauxite, its processing
on an industrial scale to alumina and the smelting of
alumina to alummnium as well as the production of
primary aluminium products. In this context, inter-
regional plans for the construction of a power dam on
the Senegal river create favourable prospects for electric
energy generation in the region. The contractor is
further required to assess the conditions for the
establishment of an aluminium smelter in Mali and the
prospects of producing primary aluminium products,
estimate the investments required, determine the
nunimum economic capacity and recommend further
steps to be taken, either in separate stages or as an
integrated aluminium industry, The duties also include
laboratory testing of bauxite samples,

Swaziland
4. Contractor: Alfa-Laval AB. (Sweden) $27,000
Country: Swaziland




+

o m—— .

Jo—

Project: Services in connexion with the installs-
tion and commissioning of s tall oil

production plant

One of the main by products of the Usutu Pulp Mill
&t Bhunys is sulphate soap, disposal of which presents s
problem. Since there exists a process for splitting the
sulphate soap to yield crude tall oil for which there is a
world-wide demand, the Government of Swaziland has
requested UNIDO assistance in providing s complete
layout for such s plant and initisting 1ts production of
crude wll oil. The consulting firm is required to prepare
the site layout and plans for the factory, draw up
drtailed specifications for ancillary equipment, supervise
local contractors in the assembly and installstion of the
various plant items, carry out tests to ensure proper
functioning and instruct the plant manager on vperation
and maintenance,

Senegal

5. Contractor: Norris Consultants Ltd.

(United Kingdom) $12,000
Country: Sencgal
Project: Assistance in the utihzation of rattan
cane

As part of the UNDP assistance programme to the
Socité nationsle d’études et de promotion industriclies
(SONEP) in Senegal, this UNIDO-executed project
covers the industnal use of locally grown rattan cane.
The comractor is to advise on harvesting  and
pre-trestment mechods, use of rattan for furniture and
other products and to train personnel.

India

Under financing from the Indian voluntary contri-
butions to the UNIDO Genersl Trust Fund, the
following contract has been concluded:

6. Contractor:  National Institute for Training n
Industrial Engineering (NITIE),
india 47,500
wry: India
Preject: Study on computer utilization in the
manufacturing incustries

The object is to identify the sress of uriizanion of
computers as related to the industriglization of India and
developments during the last ten years, analyse
problems, recommend corrective messures and ensure
effective nnplementation of these recommenatsons.
The comtractor will also  prepare guidehines  for
undertaking sinular studies in other devcloping coumt-
ries, to be used by UNIDO,

UNIDO Newsletter

7. Contractor: State Commuttee of the USSR
Council of Mimsters for Science
and Technology (GKNT), USSR $2,200

Project: Russian edition of the UNIDO monthly
Newsletser 1972

This is the second such contract placed with GKNT.
1t 18 financed from the Soviet voluntary contribution to
UNIDO and covers translation, printing and distribution
of the Newsletter.

Guidelines for Project Evaluation

A detailed, scholarly and practical guide to
the reabties and true costs of national
economic  development.  For  ecomomists,
industrial planners, financisl stitutions,
goverament departments and umiversities.
383 pages (Sales No.. F 7211811, $8.50
clothbound, $2.93 paperbound).

Order through your local United Nations
sales distributors, your bookseller, or direct-
by from:. United Nations Publications, Palass
des Natioms, CH-1211 Geneva 10, Switzer-
land  or United Natiom Pubhications,
LX 2300, New York, New York 1001 7.
United Mates of Amenica.
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Calendar of Meetings

nwornstinng Coalevoner on Re
infesced Pastics
Freudensadt, 2 6 October The

Secretary.  Assocation  for  Re
mforced Plastics, Niddastirasse 44
6000  Frankfurt-am-Mam. Federal
Republic of Germany

Sympesium on Deformation and

Rupturs of Solids Subpct o Muld
il Loods

Cannes, 4 6 Ocrober Me. R, (.
L'Hermute, Secretary General. Inter
netional Umion of Testing and
Research Laborstories for Materials
and Seructures, 12 rve Brancion,
Parn | S¢, France

Sinth Anoud iron and Sesel Con
foronce

London, Umted Kingdom, 9 )2
October. Mr P, A, Benow, Deputy
Secretary Geners!, Internstional lron
and Steel Institute, Mace du Champ
dt Mors 5. B 1050 Brussels, Wel
pum,

Gi..np Slonnial

Ammer iam, Netherlands, 9 1 3 Octo
ber. Mr. ) Hoeper. Honorsry Genersl
Secretary, 'mternstionsl Deep Draw
ing Rescarch Geoup, 17 19 )obn
Adem Tweet, Lonlon WC.2 kng
lond.

nternstionsl Desp Drawing Ressarch
Congrons

Soventh Machine Tool Conforonse

Budupost, 9- 14 October. Scwntfic
Socwty of Mechenicsl Engoneers,
P.O. Bex 451, Dudnpont 5, Mungery.

Congrons

Kyoto, Japan, 11 14 Oetober
American Instirute of Chemcal En
pneers. 343 Fasr 47th Swoeet. New
York N.Y 10017 United Stares

Colloquium on Increming (Glass)
Pumarce Oueput

Sheffield, 25 Ocrober M D,
Hoawksworth  Sucwty of Glass Tech-
nology. Thornton. 20 Hallam Gate
Roud. Sheffield, b agland.

Sympesium on jot Pumps o
Eoctons
London, | November Mr H. $te

phems. BHRA  Fluid Fngnecring,
Cranfield. Bedford, Englsnd

Greece. 31 October 11
November. Mr. (. | Scanford,
Genersl  Secretary Internstionel
Electrotechmcal Commusion, | rue
de Varembe 1211 Genevs 20,
Switseviand .

Tuwslih Congroms and Exhidition on
Avtemetion and lnscrumenntion

Milan, November. Feduration of
Scientifc  and  Techmesl Asmoer-

suons, Puizsie Rodolfe Morand:,
220121, Milan, kaly.

Thivd Confovonse en Plastis in
Mashinery snd Vehisls luduossy

Budapent, ¢ -9 December. Scienusfic
Seciety of Mechanwal Engmesrs,
P.O. Box 451, Budapen 5, Hungary.

Twenoy-Pisst intornationsl Wi and
Cable Sy mpasium

Atiantic Cay  New Jersey § 7
Deccmber Mo | Spergel, Co
Chairman  international Wire and

Cable Sympossum, US Army Blectro
mos Commend. Attn AMSEL TL
ME. Fort Monmouth New jemey
07703 Umited Sistes.

Amovican Seciety ior Tosting and
Materink Mosting

Mexico City. Mexico. 16 13 Decenr
ber. Mrs Josn McFadden, Americen
Socwty for Testing and Materish,
1916  Race  Sereet.  Philadelpina,
Pennsyivania 19103 Umited Seates.

ndian Bubber Manwforwron Re
wareh Asvecietion Sinth Techaical
Seminar

Meadvas, 18 20 Drecember v D
kar, Officer-in-Chargr . indion Rubber
Menufscturers Research Associetion,
Plot B 88 Koad A Waegle Enme,
Thone (Meharashtra), indes.

New Zediand Wydrelogicd Sevisey
Sympesiom

New Zesland, December. Mr. G. ).
Blake. c/e Mummery of Works, New
Zesiand Hydvetogeesl Secwty, P.O.
Box | 2041, Welhngton, Newrh, Now
Zesiond.

Secend Inwsrnations Sy mpesiom en
fead Vebiske Asvedynumiss
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