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Preface

N THE COURSE of 1961, two major decisions were taken by United Nations organs
I aimed at promoting and accelerating the cconomic development and, in particular,
the industrialization of the less developed countries.

In a resolution adopted in August 1461, the Economic and Social Council recom-

mended the convening, under the auspices of the United Nations of a conference on
the application of science and technology for the benefit of the less developed areas.
This conference, which will be held at Geneva in February 1963, is devoted to exploring ‘
the challenging opportunities for accelerating economic development through the more
effective application of existing science and technology and through rescarch specif-
ically designed to produce new applications of special interest to less developed countries.
In the treatment of this theme, special emphasis will be given to problems of transfer and
adaptation of industrial technologics developed in the advanced countries for use in
the industrializing areas.

In a resolution adopted in December 1961, the General Assembly of the United Na-
tions designated the current decade as “the United Nations Development Decade, in
which Member States and their peoples will intensify their eforts to mobilize and to
sustain support for the measures required on the part of both developed and developing
countries to accelerate progress towards self-sustaining growth of the cconomy of the
individual nations and their social advancement”. In the same resolution, the Scerctary-
General was requested to develop proposals for the intensification of action in the ficlds
of economic and social development by the United Nations system of orgamzations
to further the objectives of the Development Decade.

In accordance with this resolution, the Secretary-General submitted proposals for ex-
tending the activitics of the United Nations Secretariat in several arcas, in particular
that of industrial development. Within this area, action will be intensified in four prin-
cipal directions: support of industrial planning and programming, strengthening of in-
dustrial advisory scrvices, promotion of small-scale industries, and extension of indus-
trial training.

The articles contained in this issue of the Bulletin on Industrialization and Produc-
tivity are concerned with some of the problems of industrial development to which
special attention is being given as a result of the decisions of the Council and the As-
sembly. Since many of these problems present interrelated aspects, several of them are
discussed in most of the articles, though in different contexts and perspectives.
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The theme of transfer and adaptation of industrial technology is developed in some
aspects in the first article—"Adaptation of Processes, Equipment and Products”. Its
purposc is to draw attention to the need for orienting rescarch relating to technological
change or innovation so as to respond to the economic and institutional conditions and
resource endowment of the developing countries. The article contains a brief analysis of
the objectives sought in adapting in that direction existing processes, cquipment and
products—or developing new ones—and provides some examples drawn from different
industries. Information is also given on recent action of the United Nations in the ficld
of transfer of industrial technology for the benefit of the less developed areas, in particular
on the conference referred to above.

The Sceretary-General's proposals for intensifiad action in connexion with the De-
velopment Decade in fields relating to industrial development are outlined in some detail
in the next article—"Industrial Development in the United  Nations Development
Decade™. Tapics in all four ficlds—training, small-scale industrics, industrial advisory
services, and industrial plinning and programming—are examined in the other articles
and material included in this issuc.

The article on “Training for Industrial Production of Prototype Machinery™ by
Professor A, D. Bohra is concerned with some aspects of the first three topics. It describes
and analyses the functions of a new type of institution developed in India to provide
small-scale industries with training, scrvicing, assistance and  advice—the so-called
“Prototype Production and Training Centres”. The major function of these institutions
is to facilitate the transfer and adaptation of machine building technologies developed
in the advanced countries for manufacture and use of the machines by Indian small-scale
industrics. This is done by developing cquipment prototypes and by training managers
and workers to produce this cquipment on commercial lines.

The article on “United Nations Fellowships for Industrial Development™ reviews re-
cent overseas trmning programmes of the Organization in order to kring out and analyse
the problems encountered in this ficld and in this way provide some guiding lines for
a course of action in the future.

Finally, this issue contains two documents relating to the fourth topic—industrial
planning and programming. The first is the text of a questionnaire which wa circulate]
by the United Nations Sceretariat to Member States carly in 1962 to clicit information
on the institutional arrangements for, and the methods applied in, industrial planning
and programming, as well as on measures and instruments used in the implementation
of such plans and programmes and in the promotion of industrial development in gen-
cral. The questionnaire provides a systematic ¢ lassification of the problems and economic
and institutional factors which are to be taken into consideration at various stages of
planning and programming. The other document is the secornd part of the “Preliminary
Bibliography for Industrial Development Programming”, dealing with chemical and
related industries. The first part of the bibhography, relating to industries in general,
was published in the fifth issue of the Balletin.

The first, sccond and fourth articles and the questionnaire were prepared by the Re-
scarch and Evaluation Division of the Centre for Industrial Development, Department
of Economic and Social Affairs.




Adaptation of Processes, Equipment and Products

HE ADAPTATION 0F processes, equipiient and products to
Tlocal conditions is constantly under review by industrial
engineers and nanagers in cvery country. It is well known
that technological change and innovation have primarily
tauken place under the stimulus of conditions obtaining in
the developed countries where the main hady of techno-
logical knowledge. skilled manpower and advanced equip-
ment exists. The uunder-developed countries present, in most
cases, a different environment with respect to factors of pro-
duction, availability of managerial and supervisory skilis,
nature of raw materials, fuel and pawer supplies and repair
and mainterance facilities, climatic conditions, general eco-
nomic organization, and domestic and foreign marketing
opiportunitics.,

For this reason, the means and techniques of production
developed in the advanced countries cannot always be
directly transferred to the industrializing countries, but have
to be adapted in muny cases 1o meet the specific ceonomic,
technical, environmental and other conditions which prevail
in them.

The purpose at this study is to draw attention to the necd
tor orienting technological change or innovation—wherever
teusible—sa as to respond to the particular economic and
mstitutional conditions and resource endowinents of under
developed countries. in particular their shortage of capital and
foreign cxchange. The study contains a brief analysis of the

objectives sought in adapting processes, equipment and proad
ucts, and provides some examples of signiticant adjustnients
made in certain industrics. Information is alsa given on recent
work of the United Nations in the ticld of transfer of indus
trial technology for the benelit of the less develaped arcas.

This article complements two studies already  published
in a previous assue of the Bullenn, which iscusssed the
problem of technological change with reference to two spe
ctic industries or industrial aperations: wood working anl
welding.! It also complements a scries of studies whicl dis-
cussed these problems from specitic paints af view., espe-
cially those of capital intensity, size af plant and use of
industrial equipment,® and the establishiment of technological
research institutes in under-develaped countries.®

PChoice of  Trdustrial Technology: The Case  of Wouod
working”, by G. K. Boon, and “Use of Welding in Machine
building”, by E. P. Unksov, Bulletin on Indeustrealization and
Productivity, No, 3 (Sales Noo: 6001R1).

#Capiral Intensity in Industey in Under descloped Conn
tries”, “Choice of Technology in Industrial Planning™, “Capital
Intensity in- Heavy Enginecring Constrnetion™, Bulletin on I
dustrialization and Productivity, No. 1 (Sales Noo: SSILB.Y)
“Problems of Size of Plant i Industry in Under developed
Countries”, 7bed., No. 2 (Sales No.: SOILRB.IY; “Capital In.
tensity and Costs in Earth-moving Operations™, ihid., No, 3,
“Choice of Technigues™, “Use of Indisirial Equipnient i Under
developed Counrries™, 7bid., No. 4 (Sales Noo: 6011132,

31bid., No. 2.

ADAPTATION OF PROCESSES

'[N TUE INDUSTRIALIZING countries, changes in the processes
developed in the advanced countries, or research on new,
specially adapted processes. come into consideration if the
following objectives are to be achieved:

(1) Reduction in capital input—a requirement resulting
from the scarcity of capital generally prevailing in these
countries;

(2) Reduction in input of certain scarce materials, or of
imported materials, fuels and power, by the widest possible
use of substitutes and indigenous raw materials—a require-
ment due to the shortage of foreign exchange needed to
import them;

(3) Better utilization of waste materials, by-products, low-

grade ores and the like, for which special techniques may
have to be devised.

The achievement of the first objective may, in some ciscs,
call for adoption of capitalsaving techniques. As has heen
pointed out in an earlier - udy on the subject,® a great deal
of rescarch is needed to reveal technological alternatives and
determine an appropriate technologically acceptable “factor-
mix” in specific industrial operations—a relatively little
explored field of study.

Examples of adaptation of techniques to meet this objec-
tive are given in some of the studies listed earlier® with

4 “Capital Intensity in Industry in Under-developed Coun-
tries”, op. cit., page 23.
5 See foatnote 2.
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respect to a number of industrial operations, such as manu-
facturing of machine parts, carth-moving, including excava-
tion, hauling, filling and compacting, manufacture of win-
dow frames and furniture and others. Well-known examples
are the substitution of labour in the ancillary operations in
andustry, such as internal factory transportation or packag-
ing certain finished products. As a rule, such substitution
is less appreciable in “core™ operations in industry.

As regards adaptation to achieve the sccond and third
objectives, significant examples of techniques making use of
substitute or indigenous materials, fuels and power. and of
waste inaterials, by-products, cte. may be found in the pulp
and paper, iron and steel, chemicals, plastics, welding and
Toodstutfs industries, among others. Some of them are given
in the tollowing paragraphs,

PULP AND PAPER

Considerable work is currently under way on the use of
local woods and other lignecous raw materials of indigenous
origin for the manufacture of pulp and paper. In many
under-developed countries situated in tropical regions. there
is a deticiency of the long-fibred soft woods which form the
base of the pulp and paper industry, A g-od deal of research
has been carried out to adapt for the treatment of hard
woods the processes normally used for soft woods, and tech-
niques have been developed and applicd—in commercial
operations or pilot plants—for processing bagasse, bamboo,
rice-struw and  other materials indigenous to the tropical
areis,

The processes for making pulp from bagasse-—the residuc
from retining of sugar cane—are now well established. It
is reported that in Indhia, practically the total production of
bagasse is reserved for pulp manufacture instead of heing
usced as at fuel at the sugar mills; the improvements in bagasse
processing techniques, as well as in the availability of fuels,
especially oil in India, are responsible for this development,
The process is also applicd in several countries of Latin
America, where bagasse is widely available, in particular.
Cuba and Colombia,

e .

"i

.

In India, Japan and Pakistan, processes tor treating bam-
boo for pulp manutacturing bave heen developed and
applied. The T'nion of Burma Applicd Research Institute
(UBARI) ot Rangoon has recently perfected a technique
lor making cardboard from bamboo strips which does not
involve the use of chemicals,

Processes utilizing straw, especially ricestraw, have also
been developed: - Japan, a factory has been buile which
produces 37000 tons of paper from this material, The use
of straw may be of ospecial importance for medium-sized
pulp and paper mills,

These developments have received considerable attention
- recent vears inovieve of the importance of the pulp and
paper industry, as a supplier of both intermediate and final
goods. i the industrialization programmes of many coun-
trics. In 1934, the Economic Commission for Latin America
(ECLA) and the Food and Agriculture Organization of the
Umted Natiens (FAQ) jomntly sponsored a Conference of
experts on that industry in Latin Americ, A large part of
the disenssion was devoted to new technological develop-
ments.”

*The report of the Conterence has been published under the
ke Padp and Paper Prospects in Latin . imerica (United Na-
tions publication, Sales No.: 35.011.G.4). See abo Posabilitics for
the Decclopment of the Pulp and Paper Industry 1u Latin
crica (United Nations publication, Sales No.: 53.11.6:.2).

INTFGRATID SAWMILLL
AND PUEEPMILL PLANT IN 1IN AND

sent: Tower housing the soda recovery boder
and pulpwood  storage area of the ame  muli

Livt: The 1omer in the background houses the
world’s largest boder for suda recovery, siuth
apaaity corvesponding to an ontput of 70 ton:
of sulphate pule a day
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WPPLY OF STRAW IN BALES

. THE ITRAW SMED

1. suppLY or STRAW 1IN waiks. Fach bale measnres approximately
50 x 5SS x 110 cemtimetres and has an average weight of 52 kilo
grammes air-dry. The mouture content of the straw is between 1y
and 25 per cem

2. THE sTRAW Sitr. The straw is wsually stored at the farms and
delivered to the mill us und when requived. However, at certan
periods of the year, the furm sheds must be empued for storage
and/or processing of other products. The remaining straw is thea
transferred to the mills, where it is tempararily stucked in large sheds.
The shed illustrated has a storage capacity of 5000 tons of straw




THE STRAW CUTTHR

4. THE CHOPPED-STRAW LOFT

6. THE ROTARY-DIGESTER LOET

S. FHLING

7. THE PULP BIN
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swore per laley 1o remored trom dhe bales, the ctan 1s cut o peces
uf thiee 1y fire contimetres. The sanpre of the ctteor dincrated o
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chopped st loft
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chopped stran tikes a volume of abont twonty e, During fplling
of the rotary digestor, " filhag” cteam 15 supplicd 1o decrease the tolnme
of chapped strau and vacrease the degree of plling. This 15 also achieved
e nse of the automatic stamp device dlustrated  a hedary eone shaped
woght, which 1s drapped fifteen times @ minute
bo T ROVARY-DIGANTIR don 1. Aier ihe digester has heen closed.
votation begins and the contents are rased 1o conking tem perature hy
sntroducing steam imto the cooker v a hollog- shaft. Common (ooking
remperatures are 130 1o MU degroes cenngrade, at a pressire ol
L 1o 5 kdogrammes per synare centimetre, Cooking time 15 o to
three howrs. The complete conking vele—filling, stamping, conking,
Moscing  off team and  coprving the oty digester - -takes abont
seven howrs

HE PULe BING After cooking, rotation s stopped and the steam
Mown off. Pt of the stcam is vsed as Cplling” steam for cooking in
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Foo Oaroker 1960, the Tconamic Commission for Asia and
the e Fast CECAFT ) and FAO cosponsorcd regional

Corterence on the subgect, which was also Lirgely devoted
to the sindy of the wechno’ogical and other problems in-
volved e developimg the industry and mecting the growing
dennand tar s producis, Seyeral Conterence papers discussed
the new technologies. The Conterance noted that there was
consdenable scope tor turther improvement in the tech-
nologies, autlined areas tor turther work and drew attention
to the need tor developimg and strengthening rescarch insti-
tatons e this field in the region.”

IRON  AND STEEL

New technologics for the manatacture of ron and  stedd
have been developed i recent decades in western Furope
to meet difficalties expenienced by the main producing coun-
tries s resule of shortages of coke and other solid fuels.
Such shortages have often proved 1o be a major obstacle
moettig up the ron and steel industry in the industrial-
/g countries. Some of the innovations developed in the
advanced countries may be ot immediate interest to the
developmg ones, aking into account that some adaptation
to loval conditions will always b required.

Vmong the new techniques aimed reducing solid tuel
vonsumptien are processes utilizing direct oxygen blast in

P The eepart of 1he Conference will be published in the course
ob 1962 under the utle Pulp and Paper Prospects in Asia and
the Fae Favt (Unined Nations publication, Sales No.: 6211LF.4).
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Operaors i the control pulpit of the basic
oxvgen furnaces of a Pennsylvania  mill
observe clesedy as fron is refined to steel in
a matter of minntes, Extending  down
hreugh the hood o the furnace Crights,
a atater cooled Lance delivers pure oxyvgen,
which s spraved divecdy on 1o the surfuce
ot the viodren fah

steeh making, and processes eliminating altogether solid fuel
mputs: the latter include direet reduction by hydrogen in
clectrical furnaces, and reduction of iron ore by natural gas.
Fechniques have also been devised for improving the prepa-
ration o raw matenals,

Techriques for treating iron ores with a high content of
ipurities are increasingly used in many countries, developed
and under-developed, which may present appreciable advan-
tages 1 some of the later,

Recent developments in the iron and steel industry have
heen under review by a number of units of the United
Nations, in particular the Economic Commission for Europe
(ECE). A discussion of the economic consequences of tech-
nological trends in the industry is contained in a recent ECE
report.™ Many of the developments reviewed in this report
may be of use in the industrializing countries. In Latin
America, these problems have heen considered at confer-
ences organized by ECLA in Bogota, Colombia, in 1954, and
at Sao Paulo, Brazil, in 1956,

Because of the growing interest of the developing coun-
tries in various regions in this industry, a working party on
new developments in iron and steel technology is being
organized under the joint sponsorship of the United Nations
at Headquarters and ECAFE, ECE and ECLA. The meet-
ing will be held in the ECAFE region. The principal topics
on the agenda are new methods of pig-iron and steel pro-
duction, which are to be analysed from the standpoint of

“Unité(i_fqatinns, Long-term Trends and Problems of the
Enropean Steel Industry (Sales No.: 60.ILE.3).




the avarllability ot resources 1 the deselopurg countries and

the recently develaped wechnigues ol iron and steel maknrg,
In particular, the problem of producing metalhurgical coke
fram an-coking or tow-grade coking coals will he amaong
the mam iteis 1o be diserssed,

OTHER INDUSTREES

Technologies making use of local raw matenabs, or o1 sub-
stitute or wirste matenials, by-products and the ke, hinve been
developed in other industries,

One of these developmerts is related e the pulp and
paper industry. In Indias a0 United Navons wechniaal as
sistance nission has been assisting the Government i desis
ing methads for the recovery of ciustic soda e the man
facture of pulp. Ias estmated that the recovery and reause
ol this material would redice the cost of pulp by inore than
S per cent. While nnported cquipment will be needed tor
this process, vmports of caustic soda would be reduced.
which will entail a net saving i foreign exchange.

The prablem of recovery of chenncals i pulp nanataaure
wits chscnssed at the aboveanentoned FCAFE FAO Conler-
cnce on that andustry, Attention was drawn o the taat
that such o recovery was cconomical. ae the prosent ume.
only m relatively large plants. Rescarch was under way 1o
develop processes ind equipment that would pernmit recoy-
ery mosimaller establishments, and the Conlerence recom
mended, among other things. thay efforts be pursaed m i
dircction.

In Japan and Pakistan, weehnigues have been developed
for collecting and processing coal dust in mimes and facihities
tor smalbscale manutacturing of bniqueties have been de
signed bn countries of st and the Far East, caal resources
are generally scarce and of poor quahov, and o process of
this type may make available addivonal tuel supphes at
relatively low prices.

Examples of the use of waste materials are also tound in
the Tood industry. Fhus, the Umon of Bunna Applied Re
scarch Institute has paterted o process tor the manulacture
of caoking oil from rice bran and is currently designing a

plant tor this new rdnstrn. Tnoviews o the tact that Bago
hus so tar nnported pracucallv dl ob s cookimg il
1939, mmports amounted to the cqpuvalenr or 3115 nalhon
thrs developmient shonld vesnlt i apprecable savigs m 1o
agn exchange. The Centeal Ninencan Tedhmotogical Tnst
tate Tor Industry has imvestigated the nednstoal unhzanon o
hagasse resulting trome the dsotanon of ceonella ol and
lemongrass ol ol cotlee waste: pradices, o vicea Tor i
production of starch, ete,

Considerable cesearch and expermentanon are bomg o
ned ont e many advanced countnes onosenoral tons ol
substitution o new naterals Tor the tadinonal ones, o
mstance, replacement of stech by ahimmmnn and plastes.”
Sonie ol these new technologies have already been adopted
i the mdosrializing countries, There has heeny e pon
ueular, o rapud growth me plastes mdnstres produamg snch
goads as tubiag, hardware wems and ovs, hased e mam
cases on unported plastic materabs, These indhistnies serve
both the damestic and the doreign marke,

Some  techuological devclopments achieved i the ad
vanced countries tor the processing ol Tow grade ores il
other substitute materials have proved o be unpractcabl
in the industriahzing countries 1or ccononne 1casons pecubn
1o the Latter. Thus, proposals have hean made oo use, m
certam amder deeloped conmteies, wechmges 1or prodnang
sulphur doxide from pynite ores o Farope, whore sach
techniques have heen developed and applied, the compen
tveness of pvrite ores with clemental sulpline depends to
large extent on the existence o a market tor residuals of
pyrite processing. e the Furopean mictallurgical mdnstry,
siich vesidualy are mixed with other raw naternals for pro-
duction ot iron. Adoption ot such wechmgnes tor the
processing ol pyrite ores appears to e promatire e the
industrahzing countries where tie ron and steel mdustry
is linde developed.

P Botlr manerials present the advamage, anong othicrs, of e
quiring Tess complex and o contle cqmpinent ton tabrication,
Studies on the sobsutition ol ather produas tor seel hase
been carned onte e parnenbar, by the Fomonune Comnnssion
for Europe.

ADAFTATION OF EQUIPMENT

A { ODIFICATION IN Tur type or use of the equipment ¢in-
I\l ployed in the industry of the advanced countries may
be indicated in the industrializing conntries tor the follow-
Ing purposes:

(1) Use of newly adapted processes and of alternative
sources of power;

(2) Achievement of a smaller economic capacity than that
afforded by conventional types of equipment;

(3) Use of machinery for muluple industrial operations,
and development of multi-purpose equipment.

Adaptations in the techniques of production, including the
use of alternative sources of power, and the development of
new technologies may involve new combinations of machines,
modifications in certain parts of the machinery, or the de-
signing of new industrial apparatus. In the advanced coun-
tries, such changes, which are one of the expressions of

technological progress, tend essentially o rane producuyy,
improve quality and reduce costs. - the less developed
countrics, as atready mentioned, they may tend prinaipally
to achicve optimum wtilization of capital, skilted fabour and
other scarce resources. Examples ol combinations of cquip-
ment corresponding to alternative techniques are to he fonnd
in some of the studies histed earlier. Examples of modifca-
tions—most of them of minor scope—introduced in conven-
tional machinery as a result of adaptation of 1echmques are
sometimes found in reports of technical assistance experts.
However, new types of equipment often have to be designed
and built to apply newly developed techniques, such as those,
mentioned earlier, for the processing of waste or substitute
materials.

Technical assistance experts frequently observe that the
standard machinery manufactured in the advanced countries
has a much larger production capacity than that warranted

IS




THREETON RICE BRAN 00 N TRV TION b er Masye o patented ) devedoped Dy othe Union of B ipphed
Instinee U B KLY, Kangeron, e The piior pline, CENERes Laea of the cendenser sviem KK
Enginees and sechoican checking the vpeiatin o the plant

PROCESS TOR MAKING HARDEOARDS VRONE BACASSE obtained as a residue from essential oil
distidbation, dereloped by the Lastitnte Comtroamericans  de Investigacon v Tecnotogra
Industerad (1CAITE 1 Comral Amicrican Technological  Research  nstinte for Industry .
Guatemala City, s 1y The vaw material, BOTTONM L1v1: The luboratory prees
cuschich first aupanments were cairied ot che resulting hardbowrd 15 placed on the tup
of the press. BOTTONL CONVRY: Pilot plant prees on which experiments were continued . the
suttably - prepared raw material s heing pluced on a motdd e fore presiing, BOTTON

RiGU1: The finshed product; the hardboard at right has gust left the press, the one at left
has been trimmied and 15 ready for use,

ot e Ao



—-

by the present and prospective size of the domesue and 1or-
agn nuarket of the industrializing country concerned, bne
batances i the productive capacities of the equipment layont
necded for carrving out g spectie indnstrial operation: result
m adle production periods and a rise in overhead costs,
Faperts often consider at praderable o install, for certnn
essental operations, several siall machines rather than 2
smgle Lirge one, so that the entire factory would not e
to shut down i ase of a Breakdown ot the Tater, ere
At s olten tannd that the miniminm size of the stand
ard machime ivomoescess ol the needs of the plant nnder
comsideration, Only w tew connties, among them Japan,
Lane begun o manntactinre cortaim types ol equpment with
A smaller cconomie capacity than is rormally the case,

Recent developments in the wehnology for cement pro-
duction may be of interest inthis respect. b the hegmning
of the nimeteenth century, cement was manufactured in ver-
neal kilns, which presented a nimber of disadvantages, n
particular that of nneven burning of the clinker, Fater in
that century, these were replaced by rotary kilns, which
mproved the quality of cement and permitted large-scale
production, and these are still the standard cquipment in
the rdustry. In recent years, improved small-scale vertical
kiln«. have been designed and built in Switzerland and Aus-
traiet, and these are being introduced in the United States.
These kilns present several advantages, in particular the
fact that they can be constructed to be mobile. They may be
especially suitable for some countries in the developing arcas
since they require substantially less investment per unit of
output than the conventional equipment and may thus per-
mit cement to be manufacured on a small scale.

There are indications that, in many industries established

ABONE: Operator adpusting plastic flar film cxtvasen die o U mited
States fuctory. BOTTONL 1)) 12 Storing polyethylene pipe. BOT 1O
ricaer: Extruding polypropylene filanient for teseong e a U mited Stares
development lahoratory
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in und i developed countries. the usz of multi-purpose ma-
chinery wou'l permit more economic aperation than that
of single-purpose equipment.™ With multi-purpose equip-
ment, the size of plant can be reduced and production of
small quantities may hecome economic. Many plants in the
less developed countries are characterized by the use of
labour-intensive processes involving short production runs
of a variety of items. Market demand is not sufficient in
nuany cases to warrant installation of specialized machinery
whose capacity in any single part or product wauld be exees-
sives A development which may be of interest for plants of
this type is the designing of modular units or “*huilding
Pock™ equipment made up of standard compaonent units
which can e replaced so as to permit the machinery to he
used for a variety of purposes. Modular-constructed machine
tools are particularly versatile,

Fhe cconomic importaree of flexibility in the use of
cquipment is often underlined in the reports of technical
assistance experts, and ingemous solutions are  sometimes
proposed. Fo give an example, experts have recommended,
with 4 view to saving on the investment costs of & cigarctte
tactory, that the casing nachine be used as an “order™ ma-

1 See "Choice of Industrial Technology: The Case of Wood-
workmg™, and “Problens of Size of Plant in Indusiry in Under-
developed Countries™, ap. cit. 1t should be voted that the 1me
ot muln purpose: machuinery iy 1cchnalogically and cconaically
mpracticable mecertain mdistries, meparticnlar in the chemicdl
medusiry.

chine™ and the cooling machine as a fufing machine'*
While there is only limited scope for expedient salutions of
this type. the fact that recourse is had to them suggests
that the development of new types of multi-purpose machines
tor certain industrial operations would be useful.

A probiem having some bearmg on the matter discussed
in this article relates ta the use in under-developed countries
af old or reconditioned machinery in order to save on invest-
ment costs. Conflicting views on this question have heen
expressed by a number of United Natians technical assistance
experts.' The prevailing opinion seems to be that ma-
chinery which is obsolescent in the advanced industrial coun-
tries need not involve “hackward technology™ and may often
he of effective use in the industrializing countries. It appears
that large amounts of used machinery are becoming avail-
able in the United States and the cauntries of western
Europe as the industry of these countries undergoes molern-
1zation, Appraisal of the possibilities offered by such ma-
chinery for the developing countries calls for expert knowl-
cdge which is often lacking there, The attention of technical
assistance advisers might usctully be called to this problem.

"\Machive for moistening tohaceo leaves,

HUmted  Navions, Establishment  of Industrial  Fstates in
Under-developed  Countries (Sales No.: 60118 .4), page 47,

B eCapital Intensity in Industry in Under-developed Coun-

tries™ Bulletin on Induwstrialization and Productivity, No. |
page 19,
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ADAPTATION OF PRODUCTS

T.n. Pront ey s CewTeren o the industrializing coun-
trics may have to be moditied, cither in relation to the
tpes previowsly manutactured in the country or in relation
to the tvpes supplicd o the advaneed countries, tor the
tollewimg purposes:

) Use of new naterials:

(2) Substitation of imported by indigenous products:
(3 Introduction of standard specitications;

(4) Promotion of CXports to certain regions:

£3) Adjustment for climatic conditions, supplyving local
markets and meeting changes - demand,

The st four considerations are dircetly related to - the
requirement of saving capital and. in - particular, foreign ex-
change. The use of substitute or waste materials generally
involves changes in the quality specifications of the products.
To give a few examples, the following products based on
the use of such materials and corresponding techniques of
production have heen developed by the Cevlon Enstitute of
Scientific and Industrial Research: low cost shoe soles and
rgs trom the normally diccarded banana tree stalk fibres:
seat cushions from coir and  hardbaard fram coir dust:
contectionery from desiceated covonut; factice from rubber
seed ol and miscellancous products from palmyra palm
leaves, rubber waste and other materials.

In producing goods to rephice imports, etforts are generaliy
made to sustain competition by achieving standards com-
parable to those of the foreign products. The introduction

I8

of standardization, which is being pramoted in many de-
veloping countries, involves changes both in dimensional
standards and quality specifications. Sometimes, dual stanil-
ards are applied for the domestic and foreign markets, re-
spectively, quality specifications being frequently higher for
export goods. In promoting export goods, designs corre-
sponding to the tastes of foreign buyers are somectimes
adopted. as is the case, for instance, for oriental rugs. Other
export goods may have to be moditied on account of chang-
ing fashions, in particular in the women'’s garment and dress
accessory industries. Adaptations in packaging design and
speciications are needed for certain products, for example,
pracessed foodstuffs,

Adaptation of products is alsn needed to adjust for climatic
conditions, For instance, the Cevlon Institute of Scientitic
and Industrial Rescareh is carrying out research on paints
resistant to microbial growth, a well-known corrosive agent
in tropical climates. Some products may have to be designed
to meet speciic demand requirements in certain areas or
localities, In this connexion, it should be mentioned that
there is a great need for marketing surveys for industrial
products in the less developed countries, which would reveal
demand patterns requiring modifications in product design,
size and quality. These would be useful not only to domestic
producers but also to foreign exporters. An example which
may be cited in this conncxion relates to a market survey
for refrigerators carried out in certain Asian countries which
revealed that, in view of consumer preferences and needs—
in particular the availability of fresh foods—the largecapacity




refrigerators predominating on the markets of the advanced
countries were not suitable for the markets under consider-
ation. There is also much scope. according to many experts,

tor research on quality standards av el o prices ander
conditions of income and consumption patterns in the de-
veloping countrics.

UNITED NATIONS PROJECTS RELATING TO ADAPTATION OF
PROCESSES, EQUIPMENT AND PRODUCTS

UNITED NATIONS CONFERENCE ON THE APPLICATION OF
SCIENCE AND TECHNOLOGY FOR THE BENEFIT OF
THE LESS DEVELOPED AREAS

PROJECT RELATED To the subject matter discussed in this
A study is the organization of a United Nations Confer-
ence on the Application of Science and Technology tor the
Benetit of the Less Developed Areas to be held at Geneva
in Fehruary 1963, {ts purpose will be to explore recent ad-
vances in the application of science and technology which
will bencht the less developed areas, to provide an oppor-
tunity for an assessment of the impact of such applications
on the processes of economic and social development. to
reveal opportunities for research directed towards producing
new scientific and technological advances of special utility
to less developed areas, and to stimulate and promote scien-
tific and technological development in the less developed
areas,

The Conference is intended to bring together at govern-
mental and appropriate non-governmental levels those having
responsibility for or expericnce in the planning and execu-
tion of programmes of economic development, those with
special expertise in scientihe and  technological applications
which might accelerate the development of less developed
countries, and those concerned with the planning and execu-
tton of research programmes in hranches of science and tech-
nology where turther advances might be especially usefnl
to less developed countries,

The Conference will focus its attention on practical means
tor the application of advances in science and technology in
less developed arcas and will avoid purely academic dis-
sertations, Its procecdings will be in the nature of a stock-
taking of progress and an assessment of lwes along which
foture progress could most uscfully be sought. The discus-
siors will constitute an exchange of ideas and experience
on how science and technology can best serve the needs of
less developed countries.

The Conference will examine possib'~ areas of co-opera-
tion between the less develaped countr’ - t wemselves, and the
applicability ot the experience of r .. developed areas to
less developed areas in industrialize . countries. It will also
examine opportunities for assistance from more to less de-
veloped countries.

Emgphasis will be laid on these new advances in science and
technology which can hest be utilized for the acceleration
of industrial development.

TWO PYRITE-ROASTING SUTPHURIC ACID PCANTS bslt in the Re-
public of South Africa by o United States corporation. TOP:
View of roaster, purification and absorption sections of a plant
with a desgn capucity of 220 tons per day. »OTTOM: Genral
view of a two-umt plant with a design capacity of twenty fire
tons per day per unys

That part of the provisional agenda ef the Conterence
which relates to industrial development s reproduced as
an annex to the present article,

WORKING PARTIES, SENMINARS AND STUDIES

A number of working parties and senminars under the pro-
granmme of work on industrialization .l relate to some
aspects of this problem. These include:

A working party on the establishment of petro-cheniical
industries based on natural gas. When natural gas is a1 by
product of crude petroleum production, o large portion of
it is usually released as waste. Tts cquivalent in heat value
is estimated at about 50 million metric tons of crude petro




LEET: General eien of a vertical shaft cement kilm works built in Kenva by o Swiss concern. e Srde view of kil honse
showing blowers on the first floor, kitu shofts on the secomd. burner's platform on the thind and nodulizers on the fonrth floor

STANBARD 180108 CRMENT KN A

Operataon of the kiln is as follow s:

a Row medl and fncl are chorged in rxact proportions by
werghing machines

b Helical miver blends the raw meal and foel into o charge
of snitform consistenc

<. Charge pusses 1o a nodulizimg disk where, with the addition
of whont 12 1o 14 per cent water, the charge is formed into
nodides, mostly ranging in dumeter from about three-esy hths
to three-quarters of an inch. The few larger modules that may
form we not detrimental

Adpustable rotary hopper properly charges the moduies imto
the kilu. maimtoining « wuform charge orver the cntire
diameter

¢ Nodules pass donn through the kiln proper. Observations
on kdws in nse shoa that anst of the wodules keep therr
shape wnnl actudd  discharge from  the kilm. Thic means
retention of wmform  permeailiey of the charge and con-
sequenth wmiform gas distribunon orer the swhode section of
the kiln, the dinkering sone remanmg constamtly at the
same general lecel

Kotary grate breaks np caked dinker, Ahthough the nodutes
sencrally keep thar shape, they tend 1o fuse into irregmlar
cinker masses that are broken up hy the rotary grate. Speed
of the rotury grate cun be ravied. thus regulating the quannity
of clinker extiacied and by so dong controlling the burning
process

w. Duscharge chute comprises three dise harge gates fitted with
airlocks 10 precent cicape of combustion wr, 1o that con-

tanons diichoge of chimker has mo effect om burning
conditions

-

Chnker i dropped on shaker conveyar. Simple jaw crusher,
not shown, reduces caked cdinker to a maximsm size of ome
and ome-quarter inch, ready for finishing depurtment. BMower
forces combustion air through rotary grate in adequate solume
10 maintun proper comditions in purning zome. Introdmetion
of such urr ur the bottom of the kilm serves wio 1o cool the
clinker between burmng 2one and dise hiryge gates

An optimum plunt consists of cither two or four such kins

(Sowrce: Mining Fagincering (New York), December 19%6,)

OPPOMTL PACE: burner icrelling charge of kiln-Aead
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leum u year tor the producing countries ot the Middle Fast,
Latin America, North Africa and the Far East. An inter-
regional working party will be convened to study ways and
means of developing industries based on natural gas waste,
with special reference to the economic and technological
tactors imvolved in such projects.

An interregional seminar on new developments in iron
and steel technology, which will review, among other things.
some of the innovations mentioned in the present article.

An interregianal working party on machine huilding and
equipment industries. which will discuss such questions as
automated methods of production, use of interchangeable

parts and ather problems of interest womder-developed coun
tries, both as users and potential producers of machine eols,
and also to the industrial countries which are the major
producers and exporters of such cquipment,

A seminar on hasic chemicals and allied industnes, which
will consider, among other things, problems of adaptation
of chemical processes and equipment in the developing
countries,

The problems of adaptation will be considered, among
athers, in a pilot project an technological research in batin
America recently undertaken by the secretanat of the Feo-
nomic Commission for Latn America.

CONCLUDING REMARKS

upAy, as 1N the pust. the major advances i science and
Tlcchnulogy continue to he made primarily with a view
to solving the problems which arise in the already indus-
trialized countries, and relatively little is done 1 meet the
specific needs of the newly developing countries. The realiza-
tion of the need to orient technological change and innova-
tion in this dircction has already led several less developed
countries to set up industrial rescarch institutions, The estab-
lishment of such institutions—local, national and regional,
specialized and non-specialized—should evidently be further
encouraged. Assistance for that purpose may be obtained
from the United Nations, the specialized agencies and the
International Atomic Energy Agency under the programme
of technical assistance and also fram the Special Fund under
its programme.**

At the same time, efforts should be made to foster co-
operation between the research institutions of the developing
countries, as regards both implementation of prajects and
dissemination of information on the results achicved. Such
co-operation would permit duplication 10 be avoided, thus
reducing costs und accelerating industrialization.

Several examples have been given in this article of inno-
vations made in the industrial countries which could meet

™ Brief information on technolagical rescarch institutes in
under developed couniries and on the assistanee for thein estah-
lishment given by the Special Fund appears at the end of the
article “tndustrial Development in the United Nations Deyclop.
ment Decade”, in this issue of the Bulletin,

the needs of the developmg countries. cven though they
may have been prompted by completely hiterent considera-
tions, It s probable that cortnn innovanons achicved n
the industrializing countries could also tind application 1n
the advanced countries. Caoperation: between nstitutes
both groups ot countries might e mutually advantageons.
Such co-operation might be obtained without great dithculiy
between institutions devated ta applicd rescarch, b might
be more dithcult to achieve hetween institutions engiged m
development work, especially those connected 1o, or con
trolled by, private industrial corporations, although here, too,
practical arrangements could be devised,

The question of dissemination ot technological inforina
tion ol interest to the developing countries is part of the more
general question of co-ortination, disscmination and app'i
cation of results of scientihc rescarch which, as stressed
resolution of the General Assemhly™ has hecome o matter
of mternational concern. .\ report prepared pursuant 1o this
resolution® presents an inventory of current rescarch and o
survey of the main trends of inquiry 10 the held of the
mitural sciences, and  formualates recommendations ou the
organization of scientibic research and the dissemination of
its results.

In this report, it is observed, among other things, tha

*o o there s at prescat no ageney in the United Nations
family concentrating on the international aspects ol tech

U Ohcral Records of the Geonevd Laombly, Thirtconth Ses
ston, Supplement No. 18, resolnnon 12600 (N, Inanathe
resolunion adopted at its axteenth sesaoa (hd., Sivteenth
Sesston, Supplement No. 17 3ol | resolnnon 1713 (NV), the
General Assemnbly stressed that access to knowledge and expen
ence i the feld of applicd sacnce and wechinology was essential 1
aceelerate the cconomic develapment of nnder deseloped coun
trics and 10 enlarge 1the over all producivite of their cconones,
affirmed that it was in the best interest ot all connines that
the internationad parent system shonld be apphied meosneh o way
as 1o take fully mto account the special needs andd requirements
of the cconomic development of nnder-deseloped comntries, as
well as the legimimate clamms of paentees, and reguested  1he
Secrerary-General 1o prepare a report studving the role ol parents
in the transfer of technology to nnder developed conntries, Flhas
report 15 to be submitied to the General Awscinbly i 1963 andd
to the Commuter for tndusirial Developnwnt and 1he tconomi
and Social Council in 1964,

S Current Trends o Saentific: Rocac. by Perre Mg,
Special  Consultant,  published In the United  Nations,  Niw
York, and the United Nations Fducsnonal, Saentiie and Cul
wral Organization, Paris, 191,
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nology. applied research and industrial developments, as
distinet from technical assistance in the strict sense of the
term. It may be thought that this deficiency is becoming
more acute as technology advances, and that speciatized
organizations sct up in this ficld could not deal with all
the problems uarising: apart from agricnlture. medicine.
uuclear science, air transport, telecommunications  and
meteorology, the subjects to be dealt with include the viss
fields covered by the chemical industry; mechanical and
clectrical engineering: rail, road and water transport; the
extractive industries (fuel and metals); building materialy;
and lastly. optical, electrical and mechanical measuring ap-
paratus aml instrunients,

“The problem might be solved by estahlishing cither
an appropriate service within the United Nations family
itselt, or a new organization which would concentrate on
the technological questions involved in the integrated de-
velopment of economic and geographical regions,”?

IUis to be expected that the interest of scientists and
technologists and international co-operation in this field will
be fnrther stimulated s result of the forthcoming United
Nations Conlerence on the Application of Science and Tech-
nology Tor the Beneit of the Less Developed Areus.

Vhid., page 220,

DEVELOPMENT OF NEW PROCESSES, FOUIPMENT AND PRODUCTS AT FHE CEYL.ON

INSTETUTE OF SCIENTIFIC AND INDUSTRIAL RESEFARCIE (CISIR 1. COLOMBO

RAINGUARDY FOR RUEBER FRETS DEstesaD Ly CISIR

MOV E \/Jlll/m:fmlu_g frototy pe hlluglmn/. R Rabder tree ullﬂrut('rt('r[
M orangmard ihows heary washons and los of Latex due 1o raim, BOTIOM:
Close up of rumgnrd on rabber tree after tieo veais

ESTABLISHMENT OF INDUSTRIAL ESTATES IN UNDER-DEVELOPED COUNTRIES

his publication deols principally with the rale of

industrial estotes in policic:s af industrialization and
industrial location in both develaped and under-
develaped cauntries, special attention being given ta
industrial estates as o means of pramoting small-scale
industries. The report reviews the types of estates
svitabie far countries at different levels of industrial
develapment, probiems of planning and establish-

ment, technical and financiol assistance, certain sec-
andary effects of industrial estates and their role in
development schemes of broader scope.

English eodition published February 1961

United Nations publication, Sales Ne.: 60.11.8.4

50 poges, 5 maps, 8 pages of photographs

Price: $US 1.00 (or equivalent in other currencies)
French edition published May 1962, 59 poges
Spanish edition published Janvary 1962. 54 poges
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Annex

UNITED NATIONS CONFERENCE ON THE APPLICATION OF SCIENCE AND TECHNOLOGY
FOR THE BENEFIT OF THE LESS DEVELOPED AREAS
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Industrial Development
in the United Nutions Development Decade

On 19 December 1961, the General Assembly of the United Nations adooted
a resolution (1710 (XV1)) in which it designated the current decaile as “the United
Nations Developiment Decade, in which Member States and their peoples will in
tensify their efforts to mobilize and to sustain support for the measures required on
the part of both developed and developing countries to accelerate progress towards
sclf-sustaining  growth of the cconomy of the individual  nations and their
social advancement.” The am would be “to attain in cach under-developed coun-
try a substantial increase in the rate of growth, with cach country setting
its own target, taking as the objective a mmimum annual rate of growth of agpre
gate national income of 5 per cent at the end of the Decade”™. In the same resoln
tion, the Seeretary-General was requested to develop proposals for the intensification
of action in the ficlds of cconomic and social development by the United Nations sys
tem of organizations to further the objectives of the Development Decade.

The Secretary-General's proposals are set forth in a veport entitted The United
Nations Development Decade—Proposals for Action (United Nations publication,
Sales No.: 62.11.B.2), which was submitted to the Economic and Social Council at
its thirty-fourth session, in July-August 1962, The Secretary-General’s report con-
tains, among other things, proposals for an intensification of action m the icld of
industrial developinent. In the present article some of these proposals are outlined
in greater detail.
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At its thirty-fourth session, the Council adopted resolution 916 (XXXIV), in
which it made a number of recommendations to Governments of Member States,
as well as to United Nations bodies and specialized agencies, for action in certain
arcas for the purpose of intensifying the development cffort during the Decade. The
Council also requested the Seeretary-General to take certain measures for securing
full participation by the United Nations in this effort. The texts of the resolutions on
the Developraent Decade adopted by the Assembly and the Council are reproduced

N an anncx.

INTRODUCTION

ue prewk o the nineteen fifties witnessed a turning

pont in the industrialization  process of the world's
under developed countries. The rate of growth of the manu-
facturing sector i these countries during that decade was
higher than in the developed ones, conscquently, there wis
e mercase an their share in world industrial output, It s
estinated that from 1953 10 1960 manutacturing output in
the under developed comntries increased by over 60 per cent,
while in the developed countries the inerease during the
same period was less than 35 per cemt and the share of
usder-developed conntries i world numufactiring output

rose trom 10 per cont i 1953 to 12 per cent in 1960,

Assimnng tha, by the end of the nineteen sisties, the
targets for the rate of cconomic growth of the under-devel.
oped comtries vismalized in General Assembly resohnion
I CXNTY are achieved, manutacturing output in the under-
developed coun ries will have inereased by 130 per cent;
the same time, manutaciaring in the developed countries
will have risen by somewhat less than 60 per cent. Thus, the
achicvement of the objectives of the Development Decade
s intimately assoctated with an acecleration of industrial
development of the under-developed countries which, in .
requires imtensibied imternational action,

The growth in manufacturing industries in the under
developed countries has been reflected  in corresponding
changes i their econonic stricture. The share of manufac.
turmg i their gross domestic product has risen from less
than one tifth in 1953 to over one-hifth in 1960, and it may
beexpected o reach a sl higher level in 1970, At tha
tme. the share of the under-developed  comntries in world
manubacturing output may well amount to over 16 per cent.

In 1958, 1mports by under-developed countrics of cquip-
ment for their maautacturing industries amounted to nearly
$3 hillion, or 10 per cent of their total impons. It is expected
that with the anticipated rise in manutfacturing output,
tnport demand for such investment goods for manufactur-
mg ndustries will more than double and excecd $6 billion—
taking into account the growth in the capacity of these coun-
tries to meet a rising share of these requirements out of their
own production,

"These are provisional dati which do not inchide the cen
trally planned  cconamies for w hich comparable daty ace not
available,
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The need for international action 10 assist in the achiceve.
ment of these goals arises at various levels, If import re-
quirements for capital equipment are more than doubled, it
will be necesssary for the under-developed countries, among
other things, 1o achicve an adequate level of cxport carnings
to satisty these regnirements as well as those to hnance
the necessary imports of consnmer goods, raw niaterials and
mtermediate goods,

1t as likely that the required level of exports will also
nnply anincrease in the share of manufactured goods in the
exports of the newly developing countries. It is well known
that in many of these countries, the limitations of the
domestic: market, at least in the short run, represent an
inhibiting factor m their industrial growth, and the creation
of larger markets through such means as cconomic mtegra-
tion, establishinent of common markets and similar 1vpes
of trade agreements presents an opportunity tor encouraging
the growth of industrial output,

The experience of the nineteen ifties also demonstrated the
mmportance of the role that international technical CO-0PCRI-
ton plays in prompting industrial growth. While shortage
of capital has often been singled oat as the most important
tactor in preventing aceeleration of industrialization, atten
tion has focused in recent years on such factors as lack of
tramed manpower, including technical, supervisory and man-
agerial personnel. International technical assistance. extended

m accordance with the requirements and priorities estab-
hshed by the recipient countrics, has played and will con-
tinue to play an important role in alleviating these basic
shortages.

The experience of the past decade has also brought out
the significant fact that the lessons learned from the develop-
ment of the advanced countries and the techniques used in
these countries cannot always be transferred to the newly
developing countries without adequate adaptation or adjust-
ment.” Consequently, a major effort will have to be under-
taken in the ninetcen sixties at the international level in the
field of transter of technology to the industrializing countries,

* Ao articde on problems of adaptotion of processes, equip-
ment and products appears clewhere in this issue of the Bul-
letmn. This snlyect will e discussed, mmong  others, at 1he
Unstedd Nations Conference on the Application of Science and
Fechnology for the Benefit of the Less Developed Areas, to be
held at Geneva in February 1963, reference to which is made
i this anicle (see pages 19 and 29).




RECENT UNITED NATIONS ACTION IN THE FIELD OF INDUSTRIAL DEVELOPMENT

PRING T NINETEEN Bities, considerable attention was
D given by organizations of the United Nations family,
at the nter-governmental Jevel and at the seeretariat level,
to the problems of the industrialization of the newly develop-
g countries® tn 1956, the Econpmic and Social Council
endorsed i work progrmnme in this tield o be implemented
by the Secretary-General

S

andin subsequent years, kept
under review the progress of implementatbm of this pro-
grimme, bradened its scope and recommended the alloca-
ton of increasing resources for carrying it out,

In conjunction with the discussion of the gencral issucs
rehating o ccommic development, the General Assembly
and the Council debated the need for establishing special
bodies o deal with problems of industrialization. tn 1960,
in response to a mandate of the General Assembly issued at
its fourteenth session, the Council set up the Committee for
Industrial Development. The  Committee’s terms of  refer-
ence are i examine for the Council the work pmgrainme
nn andustriglization and make recommendations concerning
itsfurther development: initiate, propose and encourage
studies and seminars on various topics in this ficld, and
propose and promote the collection, evaluation and dissemi-
nation of information derived from these studics and of
other information relevant to industrialization,

At its kst session, in 1961, the Committee approved a
longer-term and expanded work programme and called for
an increase in the resources ol the Secretariat, The work
programme includes rescarch projects, working parties, semi-
nars and related meetings i the following main fields: (i)
industrial development programming and policies, including
projections for individual industrial scctors: (i) cconomic
and technological aspects of individual industries; (i) prob.
fems of training and management: (ivy problems of simall-
scale industry.

A substantial part of the work programme also comprises
activities relating o substantive support of United Nations
held operations in industry undertaken inder the technical
co-operation programme nd the programme of the Special
Fund. the research and operational activities under the pro
gramme heing lurgely complementary and mutuadly support
mg. In cluborating the rescarch programme, the Secrctariat
takes advantage of the body of experience which has accumu-
lated as a result of the operational activities: conversely, the
substantive servicing of the hield operations is helped by the
results of the rescarch and studies which are largely oriented
towards that end.

In addition, the Committee recommended the establish-
ment of an Industrial Development Centre within the United
Nations Secretariat. The Centre was given responsibility for
the collection, analysis and  dissemination of experience

% Sce “Current Activitics under the Aegis of the United Na-
tons in the Field of Indnstriahization and Productivity”, Bul-
letin on Industrialization and Productivity, No. 1 (Sales No.: 5.
1LH.2): “Report of a Group of Experts on the United Nations
Secretariat s Work Programme on Industrialization®, tbid.. No. 2
(Sales No.: S9.ILB.I); “A New Impetus to Industrial Develop-
ment: the United Nations Special Fund™, ibid., No. 3 (Sales
No.: 60LB1): “United Nations Activities in Industriahization",
thid., No. 4 (Sales No.: 0.11.B.2): “The United Nations Work
Programmie on  Industriatization”, ibid.. No. 5 (Sales No.:
62 1LB.T),

gained i technical cooperaion pragrammes - the tickl ol
mdustriatization, The Centre would o provide a1 mechan
ism whereby the United Nations, the specithzed agenaes
and the  nternational  Atomie Fnergyv Agenay (FAFA)
could obtain full information abont cach other's activities 1
this feld and could ke steps o co-ordinate them. Phe
Secretary-General was asked to subnut to the Committee, .t
its second session, proposals Tor the aperation of the Centre,

The continued concern of the General Asserably fon
strengthening the efforts of the United Natons o the fickl
of industriadization was further demonstrated at its sisteenth
session when it drew the attention of the Coundil ta the
necessity for farther expanding the action of the United
Nations family in that fiedd, Tt requested hath the Couneil
and the Committee tor Industrial Development 1o give con
sideration to this problem. incliding the advisability of estaly
lishing a specialized ageney or other appropriate body tor
ndustrial developient,

At ats seomnd session, in 1962, the Committee Tor Indns-
trial Development gave it attention o the above FeqUest;
it made a general review of the work of the United Nations.,
the specialized agencies and the EAEA in the ticld ol indus.
trial - development,including assistnce under the pro
grammes of technical cooperatinn and the operations of the
Special Fund. It also reviewed the progress made i the
implementation of the expanded work programme and made
recommendations tor its further development,

The Committee was of the unanmous opimon that there
was need for niensifying the activities o the United Nations
e the field of industrial development, B felt that the otal
amount of resources devoted by the United Nations Lanithy
to the promotion of industrial development was insuthcen
and that it was necessary to increase the resources cansicker
ably. Tt appealed v the Fechnical Assistance Committee, the
Special Fund, and other interested bodies to take mcastires
to enconrage and increase the share of their expendinures
evoted to industrial development, The Committee . urther
requestedt that the Sceeretary General - consider urgently the:
problem of providing adequate stfl resonrees to stipport the
relevant activities of the United Nations Secretariat, includ
ing the appoinunent of a Conunissioner for Indnstrial De-
velopment. It approved the proposals of the Secretary-General
with respect o the terms of reference and the operation of
the Industrial Development Centre, In addition, it recom-
mended that the Secrcturiat examine the possibility el estah-
lishing a4 technical advisory service to provide advice o
Governments at their request in the tiddd of  industrial
devetopment,

Finally. the Committee requested the Secretary-General to
appont an advisory committee of ten experts to cxamine
the question of what further organizational changes might
be necessary in order to intensify, concentrate and expedite
the United Nations cffort for industrial development of the
less developed countrics, including the advisability of estab-
lishing a specialized ageney for industrial development, or
the strengthening or modification of the existing organiza-
tional structure in this field, and to report 1o the Committee
at its third session, in 1963,

The Committee’s recommendations were endorser] by the
Council at its thirty-third session,
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AREAS OF EXPANDING ACTIVITIES

N e covrsk ol the Development Decade, it is proposed
l to expand the activities of the United Nations Sceretariat
mn four main areas of work relating 1o industrial develop-
ment: support of - indnstrial planning and programming:
extension of industrial advisory services; promotion of small
scale industries, and industrial training,

With respect to industrial plannig and programming,
the experience of the Seeretariat, particularly  with e
ward o the servicing of technical assistance activities, indi
cates 1ha there are two main probling arcas. On the one
Pand, vhere s o widesproad need for o evaluation of the
expericnee e the ase ot planning and progrnnming tech-
myues. On the other hond, there ae s rious discrepancies
between the formulation of industrial development plans
e their implementation i the newly deseloping countries,
Fhe guestion of implementanon of plinning s turther sub
divided i two areas Fhe first relaies 1o the organizational
arvangements necded to mtegrate the planming and program.
ming activities within the government machinery and 10
ensure the effective implementation of the plans and pro-
granmmes. The second is concerned with the availability of
dataon individual industrial branches: it is well known
that the generd inadequacy of such information deprives
planning activities of much of their uscfulness,

The recommended  programme of expanded action in
these arcas once again combines the clements of research
and support of field operations. Research activities cover the
organizational and implamentation aspects of planning and
the preparation of pre-investment data for industries, Fhe
operational activities under the programme will he carried
out in greater depth as pan of the intensiticd ¢tfort in tech
maal assistance, in particular, inhe form of direct technieal

advisory services, which constitute, as mentioned above, the
secend major field of expandad United Nations action,

A tutor instructs young students in a training school in Argenting

With respect 1o promotion of small-scale indnstries, special
attention will be given to assistance in the establishment of
mdustrial estates and ol technological and other servicing
mstitutions which render services to small-scale industrial
enterprises: these include, in- particular, technological re
search mstitutes and nanagement service centres.

Expanded action in the fourth arca-—industrial training —
s to he carried out inco-operation with the International
Fabour Organisation, which is competent in the ticld of
vocattonal and: professional training, !

PLANNING AND PROCRANINING O] INDUSTRIAL
DEVELOPNENT

Goverrients of both advanced s deseloping countries are
mercasingly aware of the hporninee of effective planning
and progrinmming tor tie achicvement of accelerated and
halane - indnstrial growth. "Fhe need for planning and pro-
gramming was underlined by the Conmmittee Tor Industrial
Pexclopment i its report on i second session, i which
the Conmmittee considered that “planning and programming

+ . constitute indispensable instriments for the promotion
ot continned and aceelerated industrial development, in view
of the fact that unguided industrialization is likely to fall
short of an optimum utilization of available resources”,

bn the nineteen fifties, substantial progress was achieved
i developing technigues of plan claboration and of aggre-
gate projections. Relatively Tinle atiention was paid to pro-
gramming at the project level, 1o problems of organization
ot plaining and to the methods and procedures of imple-
mentation, Because of this, in NENY countrics government
plans and programmes, however well formnlated, failed to
Produce o signiicant impact on the actual development of
mdustry. United Nations action in the Development Decade
i the tiekd of indastrial developiment planning and pro-

Lrunming is to (eal particularly with the following problem
Area:

() Technigues of industrial planning and
programming

' proposed to continue and espand  the work of the
Organization on methods and tecimigues of planning and
programming. particularly in the light ol the experience
gamed in held operations under the technical co-operation
programme. This will involve studies of problems relating
1o the structure of mdustry and the sequence of industrial-
ization at various levels of economic development, establish-
ment of priorities for individual mdustrial branches, includ-
g techniques of evalnation of ndustrial projects, and pro-
iecions of  demand {or mdustrial products. This work 1 10
e conducted 1o g large extent in co-operation with the
regional cconomic commissions whose programmes of work
contain projects in related areys, The nced for a unified
methed of approach is indeed keenly felt in many aspects
of this problem. in particular, these concerning projections
of demand for individugl mndustiial commodities.

A 8See The United Nations Development Decade—Proposals for
Action, op. cit., page 58,




() Organization and implementation of planning

Many coumtries have established planning agencies to take
care of the planning function. 1t is increasingly recognized
that if this function is to be effectively discharged, the plan-
ning agency should be intimately and fully integrated within
the rest of the government machinery: another condition in
mixed cconamics s to secure the fullest possible integration
of the planning machinery and the operation of the private
sector. Research should therefore be carried out into the
principles of most etfective organization for planning and
mto the means of co-ordinating planning with incentives to
the private sector so as 1o guide its action into channels con
sistent with the plimning argets,

Related to the previous considerations is the fact that
many countries are notably deficient in the implementation
aspect of their plans. Implementation relates 1o proecdures
intended to ensure that the policies set forth and the projects
in the public sector undertaken by the various government
departments are properly co-ordinated; to the choice of the
most effective policy instruments to influence and guide the
activities of the private sector; to a systematic follow-up and
comparison of actual achievements and planned targets, and
an analysis of the discrepancies thus discovered; to a promp
und cffective adaptation and revision of the plans in the
light of such analysis and other changing circumstances,
and so on,

Since the United Nations supports the efforts of many
developing countries 1o accelerate their economic growth. it
is in a position to play an important role in improving the
organization and implementation of industrial planning, Tts
cflort in this ficld in the course of the current decade is to
be made along the lines of integrated activities in rescarch
and assistance,

(i) Pre-tnvestment data

The experience gained thus far in the feld of industrial
planning points to the necessity of devising methods for link-
ing the planning on industry and project levels with the aver-
all economic or industrial sectar targets, In some cases, the
projections of growth in individual industries are based upon
an analysis of current investment programmes in the public
or private sectors. These programmes are usually no more
than a catalogie of current investmer t expenditure and of
mvestment  programmes of cuterprises extending over the
next few years, and lide attempt is generally made to
analyse the extent to which these projects are consistent with
the aggregate plan or, conversely, the extent to which the
aggregate plan should be adjusted to take into account indi-
vidual investment commitments. The inadequate linkage of
aggregate: planning  (including over-all sectoral planning)
and individual projects is one of the reasons for the diffi-
culties arising in many countries where plan targets go
unfulfilled and important bottlenecks and shortages develop
in key areas, particularly in that of foreign exchange.
While some studies in this field have recently been made
by a number of organizations both inside and outside the
United Nations family, an intensive research cffort is still
needed; in particular, it is necessary to engage in a sys-
tematic collection and analysis of data on investment re-
quirements and of labour, raw material and other inputs

- a number of key mdustries ol special interest to under
develaped  countries. Substantial work in this fickd has
already been carried out by the United Nations ar | head
quarters in co-operation with some of the regional comnns
sions under the research programine on industrialization. Fo
meet the needs ontlined above, an nercasing reearch etiont
iv to be undertaken.

The availabiliny of such data would go along way
making present industrial programmes more eflective, sinee
it would, i particular, make possible an carly identitication
of potential botdenecks o industrial growth, The need tor
such material has been expressed by several national plan
ning agencies which, 1o remedyats Lack, have wdertaken
on their own acconnt research Projects on pre-investment
data, for industries of special interest o them, W dear that
duplication of effort could be avoided if 4 central hody,
such as the United Nations, would underake the collection
and analysis of the relevant data and their presentation on
a comparable basis. To carry out this task, cose co-opera
vion of engineers and ecanomists in a spirit of mual under-
standing of their respeciive interests and needs i required
to provide for effective integration of the cconomic aud
engineering aspects of industrial planning. A nicleus of such
combined teams of economists and engineers has heen estab-
lished within the United Nations Secretariat and jts enlarge-
ment is one of the immediate tasks on hand.

TECHNICAL CO-OPERATION AND TECHNICAL.
ADVISORY SERVICES

The experience gained in the international co-operation pro-
grammes during the past decade has shown that while most
operations have successtully met the needs of the recipient
countries, in some cases the real priority needs of industry
have not been reflected in vhe governments' requesis tor
assistunce.  Morcover, becanse  of  linitation of  resoarces,
assistance has sometimes been dispersed and its etfect con-
sequently too diffused to produce w signiticant smd timaible
impact. Also, there has not always heen adequate co ordina
tion of the activities of the various aid-giving agencies, so
that in a number of cases duphlcation of effort has occurred.
It thus appears that an cffort s required w improve the
planning of technical assistance, both as regards the  pro-
grammes of the recipient comries and those of the aid
giving institutions, In this connexion it might be mentioned
that an cflort has heen made lately to provide for o more
cffective use of the resaurces available under the technical
assistance programmes of the United Nutions family by
introducing two-year pragrimme exercises and i “projeet”’
programming procedure, which  provide for greater con-
tinuity in the rendering of assistance and a concentration ol
the assistance effort in the form of impact programmes. "The
experience which has emerged under the operation of he
United Nations technical assistance  programmes suggests
that assistance to governments is particularly effeetive: when
extended in an integrated form. especially in that of anulu-
expert missions. These survey the nceds for specifie projects,
pre-plan the assistance in the formulation and implanenta
tion of projects and, when necessary, instittionalize the
assistance extended by the Unit-d Nations throngh the faciti
tics offered by the Special Fund and the programme of
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provision of operational, executive and administrative per-
sonnel (OPEX). Survey missions of this type in the field
of industry, composed of cconomists, general technologists,
and  highly specialived technical personnel, have been sent
to u number of countries, resulting in the establishment of
major mdustries, on which, in many cases, action was taken
by the government concerned.

As to provision of technical advisory services which are

alrecady being extended on g modest scale by expert Secre-
tariat personnel, it iy proposed to strengthen such services
tor the following purposes:

A Japanese United Nations expert ju clkarorm culture Inspecting the
boling of the cocoons in an Iranian plant
&
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(a) To give advice on specific problems of industrial plan-
ning, programming and policies, industrial surveys, feasi-
bility studics, choice of processes, plant and equipment, and
plant operation;

(&) To help in formulating requests for technical assist-
ance from international agencies:

(¢) To follow up and implement  recommendations  of
carlier technical assistance missions,

It is envisaged that 4 number of senior advisers, fully
comvezsant with sclected industrial sectors of particular in-
terest to less developed conntries, will he recruited for that
purpose: in addition, outside specialists will be appointed
as consultants on a part-time retainer basis to undertake
ad hoc assignmenis in their area of competence,

According to the needs, the advisers and consultants would
cither be directly assigned to operations in the field or pro-
vide substantive support to such operations. It is envisaged,
at the beginning, that specialists will he recruited in the fol-
lowing major industrial sectors: machine building and me-
chanical industries; iron and stecl: chemical industries;
processing of uagricultural row materials: textiles, and sili-
cates, including cement,

PROMOTION OF SMALL-SCALE INDUSTRIES

In recent years, measures to promote small-scale industries
have, in many countries, tended mcreasingly to concentrate
on two main types of action. On the one hand, ¢fforts were
made to stimulate the establishment and growth of small-
scale industries by providing them with sites, factories and
a variety of services in industrial estates. On the other hand,
measares were taken to meet their needs by creating institu-
tions to serve and assist them in the felds of technology,
hinancing, management (including procurement, marketing,
accounting and other functions) and labour. It is considered
highly desirable that a massive and an increasing etfort in
thesc two areas be undertaken by governments in the current
decade. This wonld require o corresponding expansion in
supporting activities by the United Nations,

Industrial estates

An industrial estate is 3 tract of land improved. subdivided
and developed according to o comprehensive plan, which
usually features ready-made, general-purpose factory build-
ings and provides a varicty of common facilities and sery-
ices. The plan provides for streets, railroad or other trans-
portation facilities, water and energy supply, and sewers. A
choice of general-purpose factory buildings of different types
and - sizes is usually offered to the prospective occupants,
Some common services are provided to the occupants with
4 view to improving their productivity and reducing their
production costs; these may include a maintenance and
repair shop, a testing laboratory, a foundry, a forging and
heat-treatment shop, a tool rocam. a technical and managerial
advisory service and training centre. Other services are
sometimes provided for the convenience of the occupants,
such as canteens and dispensaries.”

The nineteen fifties saw, in many developed countries and
also in some industrializing countries, a rapid development
# See United Nations, Establishment vy Industrial Estates in
Under-developed Countries (Sale. No.: 60.11.B.4).




INDIUSTRIAL ESTATIS IN INDIA

o view of the mdustrial estate at Okhla, near Delhi. taken from
the admmistranion block: the cameen hudding 15 in the foregronnd.
CENIRU A o of factones ar the sndustrial estate of Sanatnagar. near
Hyderabad, Audhra Pradesh. The area of buwldings of the tvpe 15
factory space, 2376 square feet: office accommodation. 788 square
feet: open space, 16,086 squave feet. wotron: Tenements for sork-
crs of the Gundy ridastrial estute, near M udras

of industrial estates. Thus, in one of the advanced countries
—~the United States—their number has grown, in the past
few years, trom ahont 30 in 1957 to nearly 1,300 in 1962,
In one of the developing eountries—India—120 estates were
being established in the six-year period 1956-1961, and about
300 medium-sized and large-scale additional estates and 500
to 1000 small rural estates are to be sct up in the next
four years. Today, plans for the establishment of industrial
estates are devised or carned out in many developing coun-
tries throughout the world. Tt ix anticipated that a consider-
able expansion in such projects will take place in future
years,

There is abundant evidence that most of the under-
developed countries intend to use the device of the indus-

trial estate primarily for promoting smallscale and miedium-
sized industnies, and. at the some time, influencing indusiial
location in accordance with policies of industrial decential
tzation. This device appears 1o he especially effective for
attracting small industries when featuring ready built, gen-
eral-purpose tactories offered for rent, Renting 4 factory
permits the cost of a capital investment in building and
facilities to be converted into a recurring operational expend
ture, and thus releases resources for purchase of machinery
“and for working capital. Rents can be Kept at a relatively
low level, owing to the economics of scale achieved in
improving a large tract of Land and building a large number
of standard factories: us an ad litional incentive in most of
the developing courtries where industrial estates have heen
sct up, factories are rented ar subsidized rates,

The grouping of small enterprises in an industrial estate
makes 1t practical and economical to provide thent with
technical assistance i several fields, sucl as engineering,
quality control, maintenance, nunagement and - training,
with an etlectivencss that can seldom he achieved when
rendered to individual small enterprises outside the estates.
It the estate is sufficiently Large, certain assistance and serv-
icing facilities, such as industrial extension and other ad
visory services, vocational traiming. etc., may he institution
ahized as an integral part of the project. Provision of com-
mon repair and maintenance shops, tool rooms, warchouses,
and other common services is another particularly ciective
feature of such scrvices wherehy the  productivity and
quality are improved and the operating costs reduced. The
grouping ot industries in estates also facilitates the establish-
ment of relationships of interdependence and complenen
tanity among some of the ocenpants, through inter-trading
and inter-servicing. Finally, industrial estates exert cconomic
“radiation™ eflects on other ecanomic sectors: they stimulage
the activities of industrial and commercial enterprises, trade
and service concerns in the neighbouring arca,

The location of industrial estates is generally selected on
grounds of economic and social  policies anned either at
decongesting large urban centres, industrializing small towns
and rural areas, or rchabilitating depressed regions, Indns
tial estates thus have an impartant role to pliy in pro
grammes ot urban development and redevelopment, i par-
ticular m the context of slum dearance projects.®

The advantages of industrial estates as o policy instrn
ment for industrial development may be sunumarized s
follows:

(1) Greater economic efficiency, resnlting from the econo-
mies of seale and from the planned and co-ordinatad develop-
ment;

(1) Greater effectiveness in the usc of assistance becanse
they make it possible to deal simultaneously and in a con-
centrated manner with a variety of problems of the small
entrepreneur;

9 Industrial cstates have also been found 10 be suitable for
developing large-scale industrial cenires and (:nln.plcx’l's, imhn]-
ing heavy and light industries of all sizes, promoting industriali-
zation projects related to the developinent of ports and airports,
large power plant schemes, petroleum refinceries, chemical ;_»I;mls,
etc,, and for encouraging subsidiary manufacturing acuvitics on
a smatl or medium scale around such projects,
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Women workers assembling cound equipment in g small factory in the
Okhla industrial estare

(ii1) Their usefulness as 4 means of influencing location
of industry (e.g., creating industrial nuclei in rural areas).

The role of the United Nations in establishing
industrial estates

Assistance for the establishment of industrial estates is cur-
rently made available by the United Natjons under its pro-
gramme of technical assistance and that of the Special Fund.

Projects under the technical assistance programme—which
may, sometimes, lead to Special Fund financing—would
normally consist of a feasibility survey to ascertain
location, basic requirements and development prospects, and
estimate over-all costs, and, at a later stage, provision of a
team of experts to advise on the planning, construction and
initial operation of the estate and procurement of certain
speciied equipment. Under both programmes, support is
restricted to the “pre-investment” aspects of the projects.

If, as is expected, industrial estate programmes expand
in the course of the nineteen sixties, requests for United
Nations assistance in this ficld under the technical  co-
operation programmes and the programme of the Special
Fund will correspondingly increase. In particular, it may be
anticipated that many of the newly independent countries
of Africa and Asia would need such assistance for projects
to promote small-scale industries, which hgure in their indus-
trialization programmes,

Capital outlays are nceded for land purchase and develop-
ment and for building genceral-purpose factories and estab-
lishing other services and amenities which are part of an
industrial estate or community. In addition, considerable
investments may also have to be made for certain “‘social
overhead™ facilities which are made necessary by the cstab-
_—

TUnder its statntes, the Special Fund finances projects of a
“preinvestment”  nature involving relatively heavy budgetary
commitients and extending over period of several years, Its
assistance takes the form of provision of EXperts, cquipment—in
particular. for comnion maintenance and mechanical shop and
laboratory facilities and other common services—and fellowships.
Under its terms of reference, the Special Fund could also £
nance the estublishiment of servicing facilities as part of an in.
dustrial estate.
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lishment of the indpstrial community. It is likely that there
will be need for substantial financial assistance, in particular
from international sources,

Increased assistance in obtaining finance

In his report on the United Nations Development I)t.fcfl(k,
the Secretary-General took note of the special difficulties of
hnancing small-scale industries and made some proposals
tor increased assistance in this field.?

“The tinancing of small-scale industries presents spc.cial
challenges regarding both external and domestic financing.
While direct industrial lending by the International Bank
[tor Reconstruction and Development] has gone for the
most part to large enterprises, the Bank has indircctly
hnanced smallerscale industry through its assistance to
privatcly-owned development banks. Bank funds thus reach
relatively small enterprises for which direct Bank lending
would be administratively impracticable and uneconomic.
Now that IFC |[the International Finance Corporation, a
World Bank affiliate | is authorized to make equity invest-
ments, the coming years will undoubtedly se: joint Bank/
IFC assistance to privately-owned industrial development
hanks, with the Bank providing loan capital and IFC
providing equity.

“In some countries governments have established special

institutions for assistance to cottage industry and to small
entreprencurs. There may be opportunity for the United
Nations system to encourage further action in this direc-
tion,
“The specific problem of financing small-scale industries
clearly still constitutes a gap. The Secretary-General pro-
poses that in the event of new sources of United Nations
hnancing being opened up during the Development
Decade, funds for the financing of industrial estates and
other aid to smaller-scale industry generally be considered,
preferably as part of more broadly defined purposes. An
average 10-acre industrial estate may cost about $25%0,000
for land development, basic utilities and factory buildings,
but this figure does not include the cost of land nor any
common facilities. The cost of providing housing and
other essential community services for the population at-
tached to the estate could add a multiple of this, if such
lacilities arc required. Tt will be seen that the financing of
cven a few estates can be a heavy burden for a small and
poor country.”

Assistance through the establishmeny of technological
and management service institutions

The well-known institutional shortcomings which are char-
acteristic of under-developed countries—scarcity of capital,
managerial and technical skills, and of a generally favour-
able industrial climate—affect both the large and small enter-
prises. Small industries, however, are confronted not only
with these general difficulties, but also with added obstacles
due 1o their very smallness. They are especially in need of
assistance and servicing in all aspects of industrial operations
—hnance, technology, management, procurement, market-

SThe Unuted Nations Devclopment Decade—Proposals for Ae-
tion. op. ait, page 38.




ing, admunistration and training. In addition, they require
special legislative and fiscal arrangements to encourage and
protect them. Attention is given in the following to two
types ol institutions, the establishment of which lends itself to
the type of support and assistance made available by the
United Nations, namely, technological research institutes and
management scrvice centres,

Technological research institutes are an important tool of
industrial development in the developing countries, Their
purpose s ta develop or improve production processes in
order to promote the establishment of industries and raise
the efficiency of existing ones,

Technological institutes carry on tests of raw materials,
semi-tinished and finished products, engage in pilot plant
operations and other types af rescarch in industrial tech-
nology: study the possible uses and industrial processing of
indigenous raw materials, provide technical and economic
advice to improve production methods, reduce vosts. pro-
mote quality: develop equipment, processes and products for
local manutacture. They also advise banks and other poten-
tial investors on the technological and economic merits of
manufacturing projects and on the establishment of new
industries; assist governments in development matters: pro-
mote and encourage technical training, and prepare and dis-
seminate technical information.?

Technological institutes uare either of general scope or ¢spe-
cally devised to serve the needs of specitic industries, Gen-

% See “Establishiment of Technological Research Institntes in
Untkr-(kv_cloped Conntries™, Bulletin on Industriahization and
Productivity, No. 2 (Sules No.: $9.11R.1).

eral research institutes exist i Burma, Central America,
Ceylon, Colombia, Mexico and other countries. Among spe-
cialized institutions, it is passible ta mention a rubber insti-
tute in Ceylon; chemistry, leather, textile, ceramics, fibre,
building materials and material testing institutes in ludo-
nesia; chemical and metallurgical laboratories and rescarch
institutes in fuel, glass and ceramics, food technology, drugs,
leather, building, road-building, «lectronics engincering aiul
mining in India, and a silicates institute in Isvacl.

Management scrvice institntes provide pudance and ad-
vice m management to induostry, particularly to small sile
ndustrial estahlishments which cannot atlord to cmploy per-
manent spzcialized personnel. Their services are provided in
such areas as marketing, accounting, administration
training ot managerial personned, including toremen:; they
also sometimes provide technical services. These institutes
are generally established nationally, exeept when a regional
set-up is considered more appropriate, for example. for rea-
sons of economies of scale.

Assistance in the establishment of both types of institn-
tions has heen a regular feature of the activities of the
Special Fund. Twenty-two technological research institutes,
nine at which are in operation, have so far been assisted hy
the United Nations Special Fund. Two of them serve in
dustry in general, twa others are heing set up o assist small
scale industries, and cighteen are active in the tields of
power, mechanical and aeronautical engineering, building
materials, ceramics and silicates, pesticides, leather and food
processing. ‘The Special Fund has also contributed 1o the
establishment of centres for management development and
training of supervisory and skilled personnel in o Latin
American, an Asian and a European country,,

Annex

GENERAL ASSEMBLY RESOLUTION 1710 (XVI). UNITED NATIONS DEVELOPMENT
DECADE: A PROGRAMME FOR INTERNATIONAL. ECONOMIC CO-OPFRATION

The Geneval Assembly,

Bearing in mind the solemn undertak-
ing cwbodied in the Charter of the
United Nations to promote social prog-
ress and better standards of life in larger
freedom and to employ international ma-
chinery for the advancement of the eco
nomic  and  social development of all
pc()pks.

Considering that the economic and so-
cial development of the economically less
developed countries iz not only of prim.
ary importance to those countries but is
abo basic 10 the attainment of interna-
tional peace and security and to a faster
and nwtually beneficial increase in world
prosperity,

Recognizing that during the decade of
the nincteen fifties considerable efforts to
advance economic progress in the less
developed countrics were made by both

the newly developing and the more de
veloped countries,

Noting, however, that in spite of the
efforts made in recent years the gap in
Per caput incomes between the cconomi
cally developed and the less developed
countries has increased and the rate of
economic and social progress in the de
veloping countries is still far from ade
quate,

Recalling its resolutions 1421 (X1V) of
S December 1959, 1514 (XV) of 14 Ix.
cember 1960 and 1515 (XV), 1516 (XV),
1519 (XV) and 1526 (XV) of 15 IX-
cember 1960,

Convinced of the need for concerted
action 1 demonstrate the deterimnation
of Member States to give added impetus
to international economic co-operation in
the current decade, through the United

Nations svstemn and on o abacral o il
tikaeral hasis,

I Designates ihe cnrrent decade as
the Unmited Nations Development Decade,
e which Menber Stres and their peo-
ples wall mtensifv their efforts to mobihse
and 1o sistain support for the measnres
regnired on the part of both developed
and developmg conntnes 10 aceelerate
progress 1owards seff wistaming growile of
the  cconmmy of ahe mdividasl nations
and abeir socal advancement saoas to
attain in cach under-developed country a
substantial increase in the rate of growib,
with each country setting its own target,
taking as the ohjective a nimimuim annnal
rate of growth of aggregate national
come of 5 per cent at the end of the
Decad -

2. Culls upon States Members of the
United Nations and members of the spe-
cialized agencies:
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(«) To pursue policies designed o en-
able the less developed  conntries and
those  dependent on - the export of a
small range of primary commaoditics to
sell more of their products at stable and
remunerative  prices  in expanding mar-
kets, and thus to finance increasingly their
own cconomic development front their
carnings of forcign exchange and domestic
savings;

(#) To pursne policies designed 10 ¢n
sire o the developing countries an CgLn-
table share of carnings from the extrac
tion and  marketing of  their natural
resonrees by foreign eopital, in accord-
anee with the generally accepted reason
able carnings on invested capital;

(¢) Fo pursne policies that will lead
o an increase in the How of develop-
ment resources, pnblic and  privae, 1o
developing  conntries  on nmutwally e
ceptable terms;

(d) Fo adopt  measures which  will
stimualate the How of private investnient
capital for the cconomie dey clopment of
the  developing countries, on terms that
are satisfactory both 1o the capital export-
ine countries and  the capitalintporting
countries;

3. Requests e Sceeretary-General - o
coninunicate o the Govermnents of
Member States any docnmientation wsetul
tor the study and application of the
present resolution and to invite them to
make  proposals, if  possible, coneerning
the contents of 4 United  Nations pro-
gramme for the Pecde and the applica-
tion of such measures in their respectis ¢
plans;

4 Reguests the Secretary-General, tak-
g accomnt of the views of Governments
and - consnltation, s approprite, with
the heads of international agencies with
respansibilities in the financial, cconomic
and social ticlds, the Managing Director
of the Special Fund, the Fxecutive Chair-
man ob the Technical Assistance Board
and the regional economic commissions,
to-develop proposals for the intensification

of action in e ticlds of cconomic amd
soctal development by the United Nations
system of organizations, witlh particular
reference, water abia, to the following ap-
proaches and measnres designed 1o fur
ther the objectives of paragraph I above:

(«) The achievement and aceeleration
of sonnd selfsustaining economic develop
ment in the ks developed  countries
through mdustrialization,  diversitication
and the development of o highly prodhise-
tive agricultural sector;

(H) Measnres for assisting the develop-
ing comntries, at their reguest, to estab-
Ish wellconeenved and integrated country
plans—including, where appropriae, land
reform—which will serve to mobilize in-
ternal resources and to utilize resources
offered by foreign sources on hoth 4 bi.
Lateral and a wltilateral basis for prog-
ress towards selfsustained growth;

(7 Mcasures o improve the use of
mternational instingtions and  instrumen-
talities for furthering cconomic and social
development;

() Measnres ta aceelerate the eliming-
ton of illiteracy,  umger and  discase,
which serionsly atfect the productivity of
e people of the e developed  coun-
tries;

(e) Flie need o adopt new messures,
el to improve existing micastires, for fur-
ther promoting education in general and
vocational and welnical training in the
developing countries with the CO-operi-
tion, where appropriate, of the specialized
agencies and States which can provide
assistance in these fields, and for traning
cotnpetent natiomal personnel in the fields
of public admmistration, cducation, en-
gineering, health and agronomy;

(/) Fhe intensitication of research amd
demonstration as well as other efforts to
exploit scientitic and technological poten-
taliies of high promise for aceelerating
cconomic and social development;

() Wavs and means of hnding and
furthering etfective solutions in the ficld
of arade in manufactures as well as in

privury commaodities, bearing in mnind,
in particular, the need 1o increase the
forcign exchange carnings of the under-
developed conntries;

(£) The need 10 review facilities fon
the: collection, collation, analysis and dis.
semination of statistical and other infor
mation required for charting economic
and social developiment and for providing
doconstnt measurenmient of progress to
wards the objectives of the Decade:

(1) Fhe nulization of  resources re
leased by disarmament for the purpose
ob ccononve and soctal (IL'\'L’I()PII]’.‘II[. m
particular of the nnder-developed  coun
tus;

(1) The wavs in which the United Ny
tions can stimulate and support realization
of the objectives of the Precade through
the combined efforts of national and in-
ternational institutions, hoth public and
private;

5. Fuither requests the Searetary-Gen
cral 1o consult Member States, at their
request, on the applicition of such meas-
ures in o their respective development
plans;

b dnentes ihe Feonomic and  Social
Comncil to aceelerate its examination of,
and decision on, principles of international
cconomic co-operation directed  towards
the improvement of world economic rela.
tions and the stimulation of international
co-operation;

7o Requests the Secretary-General 1o
present s proposals for sneh o pro-
gramme o the Fconomic and  Social
Council at its thirty-fourth  session for
its consideration and dppropriate ction:

S dnetes the Feonomie and Social
Conncil 1o transmit the Secretiury-General's
recommendations, together with its views
andd ats report on actions undertaken
thereon, to States Memlxers of the United
Nations and members of the speciahized
agencies and to the Generyl Assembly at
its seventeenth session,

10840k plenary mecting,
19 December 1yh;,

ECONOMIC AND SOCIAL COUNCIL RESOLUTION g:16 (XXXIV)
UNITED NATIONS DEVELOPMENT DECADE

The Econome and Sociul Counctl,

Recalling General Assembly resolution
1710 (XV1) of 19 December 196] desig-
nating the current decade as the “United
Nations Development Decade”, in which
Member States and their peoples will in-
tensify their efforts to mobilize and to
sustain support for the measures required
on the part of both developed and de-
veloping countries in order to accelerate
progress towards self-sustaining growth of
the economies of the individual nations
and their social advancement so as to
attain in each under-developed country
4 substantial increase in the rate of
growth, with each country setting its own
target, taking as the objective a1 minimum
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annual rate of growth of aggregate na-
tional income of 5 per cent at the end
of the Decade,

Constdering that the economic and so
ctal development of the cconomically less
developed countries is not only of prim-
ary importance to those countries, but s
also basic to the attainment of interna-
tional peace and security and to a faster
and mutually beneficial increase in world
prosperity,

Recognizing that, in spite of a varicty
of efforts, policies, and measure. designed
t assist the developing countries in their
efforts to  achieve economic growth
through which much has been accom-
plished, the rate of cconomic and social

progress in these countries is still far from
adequate,

Noting the essentiality of strengthening
the economic independence of the less
developed countries,

Bearing in mind that new problems
affecting particularly the developing coun-
tries and hampering and delaying their
cconomic and social development, have
arisen i international economic relations
in the course of the past years,

Huving before it the report prepared
by the Secretary-General® presenting pro-
posals for intensified national and inter-

* United  Nations publication, Sales No.:
621.B.2,




mational actiony programmes during the
present decade,
Noting:

(«) Fhe iews submitted by Gavern-
nents concerning proposals for action in
the Development Decade and concerning
the role of the regional cconomic cont
nissions in the Decade,

(A) Fhe proposals for action made hy
the related agencies, and

(c) The views expressed during the
Council's discussion of this subject,

I Expresses appreciation w the See-
retary-General for his work in producing
the report and to the agencies and other
institutions whicly helped in its prepara-
tion;

2. Endorses the emphasis placed in the

repart on the develapment process as
many faceted one, based principally on
ndustrial development and a highly pro-
ductive agriculture and requiring for suc-
coss determined  self-help and  careful
plamning on the part of developing coun-
trics;

3. Calle upon the Gavernments of
Member States, as well as United Nations
bodies and specialized agencies, to give
particular consideration, in the first years
of the implementation of the Development
Pecade, in addition to their endeavaurs
i other ficlds to the follaving:

(a) Industrial development as 4 most
important factar in cconomic diversifica-
tion and general cconomic develapment;

(5) tmpraved access to the world mar-
kets in order ta promote export trade of
the develaping countrics, taking inta ac-
count their forcign exchange needs for
development und the effects of deteriora-
tion in their terms of trade, including
steps for early reduction ar elimination of
barriers to exports;

(c) Appropriate measures, such as in-
ternational cammadity arrangements, to
stabilize at remuncrative levels the price
of primary commaodities an international
markets, and also sound compensatary
arrangements designed to mitigate exces-
sive Huctuations in the expart receipts of
primary producing cauntries and to com-
pensate far the harmful effects thereof;

(d) The pursuance by regional and
subregional economic groupings of eca-
nomic policies which avoid the introduc-
tion and facilitate the elimination of ob-
stacles and restrictions which might
hamper the necessary expansion of the
trade of the developing and under-devel-
oped countries or might discourage the
indispensable growth of their economies;

(c) A substantially increasing inflow of
long-term development capital, public and

R IEEEE—————....

privates tor hinanemg ther cconvame e
velopment progeamimes on ternis which
take o account the spectal require
nients and conditions o the devclopiag
countries soas o benetit then; and for
this purpose e comtinning need  for
measures - both developing and devel
oped countries designed 1o factlitate and
cneolirage s flow 10 the lew 1|c\('|n|m|
COUNLFIes;

(/) The development of homan re
sources throngh adequate programmes for
cducation and vocational training, nntri
tion, health, sound public adimimstration,
housing, urban and  rural developmen.
mcluding community - development and
effective land  reform, with partienlar
emphasis on their contribution to over
all development objectives and with the
cooperation where appropriate of trade
unions and other non-governmental  or
ganizations in consultative status:

(¢) Exploration and  exploitation  of
mataral resources with o view 1o esal
lishing a raw material and energy hasis
for cconomic development;

4. Recogmizes the special signiticance
of international  economic relations and
loaks forward to the report of the work-
ing group sct up under Council resoli-
tion R7S (XXNHE) of 13 April 1962, on
the question af a decliration on interna-
tional econumic co-operation;

5. Emphasizes that pre-investment ac-
tivities should be  designed to facilitate
national - ¢fforts towards  development;

0. Urges the prompt attainment  of
the present goal of $150 million for the
Expanded Programme of Technical As-
sistance and the Special Fund in the in-
terest of aceelerating the development of
human resources, natural resources and
national and regional institutions, and
requests  the General Assembly to con-
sider, at an appropriate time, the estab-
lishment of new targets, bearing in mind
the ahservations of the Secretarv-General
in his report;

7o Urges Jurther  that  participating
Governments  give full support 1o the
Freedom from Hunger Campaign of the
Food nd Agriculture Organization of
the United Natians and invites the Gov-
ernments of States Members of the
United Nations and members of the spe-
cialized agencies to take early steps to
prepare for the Pledging Conference for
the experimental World Food Programme
and, in determining their pledges, ta
bear in mind the necessity of attaining
the goal of $100 million in commaodities,
services and money;

8. Emphasizes the need for increased
domestic savings and investment in the

developimg conntne, thiough appiopoat
pdivies e the puihe and Prvate sechons
of the coonaamy g

Ny the mareasigly nportat
role envisaged e Sedretany Genaral's
report tor the United Nattons, and oy
preses the hope that resamas com
metsirate with the sk widl be
avarlihle:

nech

[0 Reguests the Secarctary General o
submir tanthe hiy anah wesaion ot 1
Comal o report on the mieasnes 1ahon
to seeure the ol partiapation of  the
regtonal - coomomie comnssons e the
work called for in the United Nanons
Developmient Decades

I Requeats the Secretary General
cooperation with the speaalized agepcies
and the vegional ceonomic canmnission-,
where approprate, to provide on requies
assistanee e the tickd of planning, 1o
velopimg commiries: laehe torward 1o the
establishient and effective functiomny, o
regional development instities and  1he
caomomic projections and - programnnng
centre, s provided m o resolntion 708
(NVDand requests the Secretary General
to report to the Counaal at s thirny
sixth session on progress nade 1owards
the goals envisaged thierein;

120 Looks jorwewrd 1w the resulis of
the United Nations Conterence on 1he
Application  of - Scienee and Technology
for the Beneht of the Less BPeveloped
Arcas and reguests the Secretary-General
to make appropriate recommendations for
action resulting from the findings of tle
Conference:

13 Requests the Seeretary-General to
prepare, i co operation with the regonal
cconomie commnnssions and other bodies
and agencies of the United Nations faonily,
and with such experts from ontside  as
he mav deent necessary, a0 progromine
consisting of - detaled  phased  proposals
tor action with respect o the asic fin
tors of cconomic growth in the light of
the objectives outhined above and o prog.
ress report setting forth achicvenients i
the period ending 31 March 1963

W Further requests the Secretary Gen
eral to acquaint all United Nations bodics
and the specialized  agencies with 1he
present resolution and to transmit the
aforementioned studies and reparts to the
thirty-sixth  session of the Council for
consideration, when it will review the
detailed programme of actian in order
to adjust them to the changing situation,

124360h plenary meeting,
3 August 1962,
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Training for Industrial Production

of Prototype M. uchinery

By A, D BOHRA

MIERE 1S N Indn o very Targe number of simall industrial
Tcstahllshmcms, employing same 3.5 million people and
adding 4,550 1aillion rupees (approximately one billion dol
lars) to the value of the materials they process (excluding
t stiles). Thus far, their main contribution to the ccanoniy
has been to help meet the increased demand for consumer
articles. Now, they are increasingly taking vp the manu-
facture of simple producer goads jor industry and agricul-
ture and of component parts of mare complex capital goods
produced by large industrial undertakings. Thus, closer rela-
tionships are being established among small industries and
between them and the rural economy on one side and
large-scale industry on the other.

Small-scale industries are defined in India as enterprises
having 2 capital investment of 500,000 rupees (about
$100,000) or less, in certain cases even one million rupees
(about $200,000) or less. Units of the maximum size may
have adequate access to capital and be modern in every
respect. Most units are, of course, much smatler. Character-
istically they lack bargaining strength in buying and selling
and in securing capital. Their internal organization is litde
specialized, one to three persons carrying out all wchnical
and managerial functions. These weaknesses hecome par-
tcularly evident when new lines of production are to be
developed, especially certain lines of producer goods never
betore manufactured in the conntry, cither by small enter
prises or, not infrequently, by large concerns. In view of the
fact that the Government is deliberately promating the indi-
genous  manufacture of goods hitherto imported from
ahroad, the nndertaking of industrial operations completely
novel to India is a common occurrence.

Proressor Boura, Principal Divector, Small Industry
Extension Training Institute, Hyderabad, India, has par-
ucipated in a number of seminars and working parties
on industrialization organized by the United Nations
and the Economic Commission for Asia and the For
East. He is currently serving in Ceylon as un expert of
the Internaiional Labour Organisation in the field of
small industry extension services.

Fois the view of the Government of Tidr that simall sk
mndustries help 1o ensore cntable distribution o 1he
national income. mobilize resonrces of capial and sl wineh
would otherwise be idle, and avoid sonte of the socto cco
nomic problems created by industrialization. Comequently,
the Goverment has taken ANy steps to promote this
cconomie sector, includig the extension of advisory services
on improved methads of production and management, help
with purchase of new machinery, provision of factory space
i modern industrial estates and dissemination of modern
knowledge through a wation-wide Industrial Fxtension Sers
e and training institutions, Fhe Govermment's policy 1s
aimed at helping smallscale mndustry to become a more
seli-reliant and selt-supporting sector of the vational ceonomy.

The fact, referred 1o above, that small-seale industries arc
mcreasingly undertaking the mannfacture of new types ol
producer gods has led the Govermment to provide them
with a new form of assistance. A number of Prototype Pro
duction and Training Centres are heing set ap in different
parts ot the country, with a view 1o carrying ont the follow
myg tasks:

ta) The developnient and production, with toragn ol
laboration i necessary, ol prototypes of machines, nple-
ments, tools, accessories, component parts and the like at
present being imparted bt which are snitable tor sulsegnent
reproduction on commercial lines by sinall seale nnits:

(4) The development and production of prototypes ot
improved types of machines now manutactured in India bt
not to adequate standards and, at a later stage, of new s
of machinery and® equipment especrally well suited 1o the
needs of small industrial units in India, and

(e) The practical and theoretical training of the aper
tive staff of small-scale units and of the technical statf of the
Government Extension Scrvices engaged in assisting small
industrial units to carry out the abave tasks.

As a subsidiary function, the Prototype Production and
Training Centres are themselves also intended to undertake
the manufacture of such camponent parts or to carry out
such phases of production for which facilities do not exist
in the small units: howevcr, this may be done only if it does
not hamper the attainment of the thrce main tasks.

Thus, the Centres are intended to serve a number of small




mdustrial wnits as o common development departiment, pro-
viding them with the necessary technical knowledge and
traming their personnel, 1o enable them  to undertake com-
mercal prodiction of new iteins of considerable Importanece
for the tnrther deselopment of idustry, especiaily in their
own sector, At the same time, 1t is expected tht cach Centre
wortld serve as g madel for similar trainiing contres to e set
up by the Government or other agencies and that the organ-
teation and operation of cach Centre wonld e A muded
both for individhial sinall scale nnite and tor cooperative
gronps ob sich anits engaged in complementary industrial
operations,

Fhins tar, three Prototvpe Production and Fraining
Centres have been established and are tunctioning, The first
Centreg set up at Rigkot (Gujerat) in 1957 with the help
of the United States Government, wos ongrally intended
to function as a4 central workshop providing o wide range
of services for the establishiment of mode production units
sitable tor operation on a sl seale, such as manufacture
of furniture or wire products. This purpos however, was
abandoned when it was considered that the demonstration
value of setting up maodel production units could not out-
wegh the disadvantage of having these Cmpete direetly
with - existing small commereial nnits e it was decided
that the Rugkot Centre would spectalize in training for pro-

duction of machinery tor foundry, wood working and sheet
metal manutactoring, X second Centre is at Okhla, o suburl
ol Delhic Beowas established in 1959 with the help of the
Federal Repnblic of Germany and specializes in - trning
tor prodiiction of pratotype machine wols, This Centre s
deseribed i some detail below, Fhe most recent addition to
the hame of Cenres i ae Frowrah, o part ol Caleutta, Tt
has the hedp of the lapanese Government and concentrates
on mdostrial machinery particularly suitable for snall indus-
ey and on cectrical instrinments for switchboards,

Fach Centre s anall-India institation in the sense than
1t services small unies all ever the country. Present plans
emvisiage the establishment of twelve additional Centres, cach
specializing in o specitic range of producer goods, Tt s
expected that g network e tifteen Centres will be sufficient
to- meet all the current and prospective development and
trainmg requirements of the small-scale industry scctor, and
will need 1o be expanded only when new lines of products
have emerged from the inventive processes of modern science.

Vo make the description of the Prototype Production and
Training Centres as conerete s possible, the illussrations in
this article will refer to the operations of one of them, the
Centre v Okhla, This will permit not only the guiding
principles common to all Centres 10 he presented but also
some of the problems which canfront them in pracice.

OPERATION OF THE CENTRES

Ok MAIN staGEs may be disunguishel in the operation
l' ol the Prowtype Prodiction and Training Centres,

(t) Selecting the item

Only those items are selected for prototype development at
a Production and Training Centre which are snitable tor
manntacture by a sinall industrial unit with the necessary tools
andtechnical qualifications. Tn the selection, machines at
present not manutactured in- India enjoy the highest pri-
orty, even if production involves collaboration with a for-
cigh iem. Apart from the overriding aim of replacing
nnported products by indigenous manufactire, the follow-
g Lactors, among others, are considered in sclecting the
products for prototype manufacture: rugged and foolproof
design: acenracy in operation: small - power constmption;
satislactory output; imterchangeability of parts; ready avail-
ability of servicing and spare partss low cost of maintenance,
and low purchase price,

(1) Negotwting foreign colluboration

Once anitem has been selected for prototype manutacture,
negotiations start with some of its foreign manufacturers,
The rights 10 be acquired © ced 0 cover manufacturing
according 10 the original design, and, i necessary, modifica-
tions in the design to suit Indian production and marketing
conditions. The contract usually includes the mport of a
tew complete sets o ready-toassemble components with
which o start off work in the assembly shops  without
delay, When iecessary, the contract can speci’v a lump sum
payment for technical knowledge and royalty | viments for
aspecitic period. Tn these maters the Centre play: 'n essen-
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tal intermediary role, since it is hardly possible for the
small manutacturers cither to enter into or to complete suc-
cosstully direct negotiations for a transaction of this type
with the forcign inanufactirer of the origimal picce of
machinery.

(@) Planning design and engincering and
sething up the production line

Onee anitem has been selected for prototype manufacture,
the Centre carries out some or all of the following functions:

(a) Design or redesign of the product;

(&) Preparation of process schedules:

() Manufacture of jigs, fixtures and tools for production,
and

(d) Manufacture of a sufficient number of prototypes to
ensure smooth production,

At this stage, the Centre may need 1o be in touch with
some of the wehnological research institutions in Indha, Tt is
expected that particularly close relationships will be estab-
lished soon with the Machine Tool Design Institute now
bemg set up by the Government in Bangalore.

(v) Providing training and assistance 1o the small
umt for commercial production

A of the technological knowledge acquired during proto-
type  manufacture  and assembly is then handed as a
“package” 1o selected simall units for commercial produc-
ton. s part of the training, the prototype is handed over
to ciwe umt together with all drawings, process schedules
and mstrictions from the original manufacturer. Further
advice is extended regarding machinery and other equip-
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ment, raw material supplies, and other production require-
ments.

Specialization and co-operation

Prototype production of any machine at a Production and
Traommg Centre is nsnally contined 10 a small number,
what might be called o “zero™ series. T general, o small-
seale enterprise s ot expeated to manutacture o whole
complex machine by itsely, since it seldom has the CCOssIn
tacthties. The trend wowards increased specialization within
cich vt and co-operation between nnits, which s encour.
aged by the Gosernment off Indiae spectal incentive schemes
e been introduced Jor this purpose-—is hrought 10 bear
npon the present case, Accordingly, a prototvpe is split into
several component parts, one or severai of which are manu-
tactured by ditferent small nnits and it is then assembled
wanother small Jactory,

[t may be noted in this connexion that increased special
rzation helps 1o overcome other major obstacles. Some of

I EEE———..

these arise from the hasic discrepancies hetween the generl
levels of technology e bndha and those in hrghly indns-
trialized countries, Others ey anse from legal restrictions -
tor mstance, proprictary nghts-—on the manutacture of o -
tn machine parts. Specialization in a conmtry like hide
allows pradnction 10 proceed e progresane stages, lrom
carly nsmutictinre of the less comples pares ot g nachme
and their assembly along with imported parts, to ndigenons
nEMnGIcture of anomcreastiyg nnmber of partseand tnath
o domestic production of the whole e, b this W,
spectalization does not wait on iyt develapment an,
on the comtrary, mahes it teasible,

Anexample iy show how this development vikes place
mopractice. At the Okhle Centre, (hree Bpes of nuchies,
manuhactired e the Federol Republic of Gernany, were
ke up for initial development: a sl hench Lthe, o
ool and cutter grinder and 4 nulling wachime, From 1960
to 1962, detailed drawings were prepared Jor nadertaking,
i the period 1962 to 1966, the bollowing prodoction pro
gramme for these itens at the Centre:

Muchine

Precision Lathe (Werler)
Tool and cutier grinder
(Fahn and Kolh)

Horizontal milling machine (Sieinel)

Torw,

1902 193 [t 4 1963 1t
100 150 200 — -
— 30 23 175 100
- [0 150 200 —
100 300 473 373 100

The reasons Tor which a relatively large number of ma-
chines are to be produced ar the Centre are that it is desired
to pertect prototype production and to mplement a broad
training programume built around regilar production line,
Production of these machiees by the Centre is 10 be discon-
tnued e 1967,

The terms of collaboration between the Centre and the
German mannlacturers allow Indian small units to produce
and sell these machines in the country. At the beginning,
some complete sets of components were imported, ready to
assemble, This allowed the fiting and assembly sectians of
the Centre to hegin working at the same tinic as the
sections: manufacturing component parts—that s, the foun-
dry. the forging shop and the machining shop—were start-
ing their own operations. It is envisaged that the imports
of component parts will be gradually reduced until finally
they comprise only those items which carry  proprietary
rights or which are not manufactured anywhere in India,

A parallel method is followed for familiarizing  small
entreprencurs with the products and processes developed at
the Centre. At first, all the components and purts are pro-
vided to the unit for study and assembiy, and, as the unit
hegins to manufacture its own parts and other units take
up the manufacture of other parts, the Centre gradually
tades out of the picture.

An effective form of organization would be to set up 2
functional industrial estate as a counterpart to a Prototype
Production and Training Centre. Such an estate is devised
far small enterprises producing parts of a given article,
assembly being made in one of the units of the estate, The
Centre would pravide training and guidance to the small
units and, if accessary, would in the beginning manufacture

certann parts and undertake the asembly of the produet.
Later on, these Younetions would be taken 1np by sonie
the occupants of the estate, The Centre wonld continme 1o
provide technological gnidnee and, i need be, conmion
design and 10olroom Lacilities,

Modifications in design, raw materials and
process schedules

It s to be expected that, Iecanse of differences in levels of
technology and in available facilities, the collaboration be-
tween the Centre and the forcign nanutacturer and bewee
it and the small units will he active Jor 4 long tune. The
fact that a few complete sars of components are origimally
wported from abroad docs not usmally mean that the proct-
uct tor which manufacturing rights have Ieen obtained can
be copied in toto. Certain parts may he far 1o complex 1o
be copied i India, at least Tor some time, or may be far
too expensive to manutacture, Snch parts would contime 1o
be imported from abroad.

Modifications of the product are often needed 1o nieet
local conditians, and the Centre has an importam role to
play in devising adaptations ol processes and cquipment.!
Minor changes may need to be made in the sizes of sich
items as screws, nuts and bohs, so that they conform to
standards in common nse in India, Major changes may, for
instance, be effected in raw materials specifications in order
to hring them into line with resourees available in the conn-
try. The case of sicel is particularly serious in this respect.

U Another orticle in this issne of the Bufletin is devoted to
this subject. [ Fditor's note.]
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In a highlv industrialized country, securing the specified
steeh may be o manter of litting the tclephone and getting
it “otf the shelt™ tn g devcloping country such as India.
where most ot the steel alloys required are imported trom
abroad, this presents a grave and very dithcult problem,

Even though the requirements ol sniall units for any
particubar 1ype o steel alloy may e very small, and even
when they are given an import licence meeting their indi-
vidual requirements, actinl supply to the required standard
and inahe proper time cannot always be gnaranieed. For
vagh nunntacturers of steel allovs are not mneh coneerned
over the small requurements of g single: tmporter. Quite
often, the tvpes ot stecls required are not included in their
cHrrent imamitactnrng programime and - they may be relne
tnt toaccept special orders for small qrantities. Morcover.
simalt industrial units are not in g position to carry farge
stocks of every ype of steel required, These Jifficulties
campound others arising for instance from the shortage of
torcign exchange, and constitute a serious obstacle to the
devetopmenr of small-scale industries.

For the Prototype Production and Training Centres, the
problem breaks down into two major parts. The first ques-
tion is that of rationalizing the use of stecl. In many cases,
the wide variety of steels onginally specified for the pro-
duction of a machine can be reduced without affecting 10
any appreciable extent the quality of the product. Reducing
the number of ditferent types of stect to be imported makes
it possible to increase the volume of orders for cach indi-
vidual type and so to induce foreign manufacturers to in-
clude such orders in their production programme. In the

second place, the Centres will need o assure the small
entreprenenrs: that the substitate materials will be s goad
a5 those that they have wsed thus far, instri them in
the nse of hear treatment processes appropriate to the new
types of steele and extend other advice and assistance, The
Government is now considering the possibitity of setting up,
s part of the facilities of cach Centre, o raw materials depat
with a view, in particular, to importing special steels and
supplving them 1o the simalt wits in 1he regmon. Anather,
perhaps Tess obvions example of the nead for local modihca-
tion, relates 1o the type of lubricants to be ased for the
prototype machine, The basic principle in the area of design
or modibeation of the existing design iy 1o simphity by
masimnizing the number of standard companent parts and
minmizing the number of tvpes and sizes of raw materials.

Replanning the process schedules for the manufacture of
various components and the tools, ngs and fxtures required
tor manufacture is anather mportant kmnd of modification
carried out at the Centres. The technical imnformation an
this aspect supplied by the foreign manufacturer is at best
a good guide. The schedules have ta be moditicd to suit
the scale of production and the type of machinery available
ot only at the Centre, but, more importantly, at the units
which will undertake the commercial production. In the
Most extreme cases, the original methods are practically ar-
relevant to the developing country, for instance, when the
machwe to be developed as a prototype s so standard in
the country of origin that it is mass-produced on highly
productive automated equipment,

TRAINING

Training the staf} of the Centres

The third main function of the Centres—training—is closely
mtegrated with their production function, It IS, in fact, at-
tempted through supervised production. The staff of the
Centres is trained by forcign experts before it hegins 10
Provide instruction to the workers of the small cuterprises.
The experts train the stafl of the Centres through day-to-day
work, exactly as, at a later stage, the statf will train the
workers, To train the stafl, the prototype production pro-
gramme has been phased into three stages providing for
progressively advanced instruction.* These are:

ta) Development of machinery aind cquipment throngh
forcign technical coltaberation with such moditica-
tons o design or manufacture as may be required
to suit hudian conditions;

(6) Improvement of sub-standard products already manu-
factured in hudia by maditying  design,  processes,
type of raw material and sa on;

te) Designand development of entirely new muchines
to st tocal needs or export markets.

—_—_—

* I addition, special courses are orgmized for gualified 1ech-
meal and other personnel of 1he nationwide extension organi.
zanon i India, who provide technical assistance to small enter-
prises, and whose need is 1o keep up to date in their various
telds of specialization.
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As the statf and the foreign experts take these steps
together, they ylso develop anciltary appliances and tools.
Special work benches, cupboards and portable, hand-operated
cranes are some of the many jtems developed in this way
at Okhla. While they have been developed in the first place
tor the Centre's own usc, they have attracted the interest
of many small manufacturers, some of whom wished to
procure the new appliances and tools for their own use,
and others to procure the drawings in order to manufacture
the items for commercial purposes. Such type af sideline
contribution by the Centres may be impozant cnough to
atfect the planning of their praduction programmes.

Training the workers of the small units

Training the workers of the smalt umts is the key clement
N passing from prototype production to commercial manu-
tacture. If training is to be fully effective, it must be
preceded by a careful selection of small-scale industrial units
promising best to achieve commercial production of new
ttems, a difficult task because many factors may make or
mar this promise, such as the experience of the unit, its
material resources, and the personality of the entrepreneur.

In spite of these difficulties, the selection of the units
should be attempted well in advance of starting prototype
production. An carly association would yield immediate
practical benefits in addition to the obvious long-term ones,
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since some forms of training could be provided to the
various operating personnel as carly as the planning stage,
and be continued and developed as production is under-
taken by the Centre. Thus, while the processes are being
planned in the Centre, the supervisor of the small unit
can be brought to the Centre for special training in this
phase of the work. When tools arc heing  designed and
then manufactured for prototype production, the tool makers
may be called in, andg the moulders and machinists when
the components are being cast or machined. Such a proce-
dure wonld ensure the participation of the various cate-
gories ot personnel in every stage of development of the
product.

Proper training arrangements should greatly reduce or
even climinate disturbances and dithculties in the units
resulting from absence of staff away for traming. The prob.-
lem need not arise significantly or at all in units newly
set up for the purposc of producing the prototype machine
commercially, provided the units are selected carly envugh.
Their staff can then work along with the staff of the Centre
as the latter develops the prototype, and begin work in
their own unit whenever a stage of training has been com-
pleted. The position need not be different if an existing unit
intends to expand into this new line of manufacture, since
it will need new staff in any event. Disturbances can affect
units which wish to change over from an earlier line of
production to the new one, or which request from the
Centre modifications in their established designs for rein-
troduction in the same shops. In such cases, the changes
in design may be as upsetting as the training of the staff.

Technical personnel of small-scale units

There are in general three levels of technical personnel
in a small enterprise in India: workers, technicians, foremen
or supervisors, and superintendents or technical managers.
In very small units, these levels are usually compressed into
twa and sometimes even one. Originally, the Prototype
Production and Training Centres were to provide advanced
training only to personnel having alrcady acquired basic
skills through formal training or experience. Now that some
basic training courses have been organized for certuin cate-
gories of technicians and foremen, the Centres have assumed
responsibility for improving the technical skills of all threc
categories of technical personnel.?

To supplement such hasic training, the Centres organize
separate courses for skilled workmen, supervisors and engi-
neers. Originally, the following qualifications were laid down
for selecting trainees in these categories:

(i) Skilled workmen: minimum experience of three years,
excluding period of earlier training;

3 Technical education is provided in India by the following
institutions:
Technical high schools:
General education with emphasis on technical instruction
Trade schools, junior technical schools and industrial training
institutes:
Practical and theoretical training in particular trades, such as
turning, fitting, welding and the like
Specialized schools such as those organized by ordinance fac-
tories and large enterprises of the public sector:

(1) Foremen: diploma holders with three VIS of prac-
tical experience; or skilled workers who after tmishing the
course under (i) above have Turther experience of abon two
vearsy or non-diploma holders with §s ¢ vears ol priactical ex-
perience,  possessing prescribed qualitications;

(1) Superintendents and shop-musters: practistng sipcr
mtendents and: shop-masters, and toreinen with mmmum
experience of five years,

While these selection stndards contd ot b apphed
rigidly, minimum  standards providing  for practical
theoretical tests tor all candidates betore admission have
been prescribed and held ta for coch conrse,

Emphasis on practical tratming

Inall their courses the Centres emplinsize practcal traming,
Theoretical subject matters are left 1o be dealt with n voea-
tonal schools and colleges. At the Centres, teaching is focused
on those aspects which allow the trainees 1o realize the
causes and the advintages of cach task. Such training has
obvious limits: for instance, while the Centres can provide
practical training to design and development engineers, they
cannot go so far as to train them in machine construction;
this is left to higher technological institutions in the country.

Since most ol the trainces are alrcady cemploved in small
units, whether newly established or not, or in the Govern-
ment’s extension organization, hoth of which find it ex-
tremely difficult to spare their personnel for long, the train-
ing period must be as short as possible. Originally, none
ot the training courses lasted longer than six months. A few
longer courses have now becn organized for special purposes
and for trainees who are to be employed in completely new
vocations,

At the Qkhla Prototype Production and Training Centre,
the training conrses cover the following subjects: turning,
milling, gear-cutting, planing, grinding, titting and asseinbly,
heat treatment, electroplating, tool room. foundry, forge and
shect-metal work, welding, wouod working, pattern-making,
materials testing, inspection and dranghtsmanship and mamn-
tenance,

In the middle of 1962, there were 150 trainees at Okhla,
divided into six categories:

(«) Skilledl workers from small indhustrial enterprises in
the age group of seventeen to thirty, employed in the engi-
neering sections of their units, These workers have had one
to three years” experience in the trade which they have
chosen for training. They are able to read, write and wnder-
stand English. Preliminary sclection of the candidates was
made by the Small Industrics Service Institute which is the
Government's extension agency at the state level, and the

Practical an<t theoretical training in certain trades to meet
specific requirements of the factories

Schools of enginecring and polyvtechnic institntions (diplona
courses) :

Practical training with theoretical backgremad in o ick! of
engineering, such as mechanical and clectrical enginceering,
ceramics, etc.

Engineering colleges (degrec courses):

Theoretical training with practical bias in one field of en-

gineering.
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fmal selcction by the Okhla Centre. The duration of train-

ing s six or twelve months, depending on the experience
of the taince, Kach trainee is paid a monthly stipend ot
ity rupees and provided with tree furnished accommo-
daiion,

(&) Regular apprentices who are “freshmen” having
passed matriculation, or an cygnivalent grade i science and
drawang. and who have been recrmnited from all over i
throngh advertiscments in the leading newspapers, The
course orgamzed for them Tasts three vears, During the train-
ing. the trainees are pand monthty stipend of fifty rupees
tor the hirst year, sinty for the second year and seventy for
the third year,

te) Tratnees trom Industrial Training Iusututes, at the
Centre for advaneed training for one vear, These triinees
have had at least one year's experience in the trade, and

have been admitted after the nominees of sinall industrial
enterprises have been accommodated. They are subject to
the some rules and regulations, and receive the same stipend
as the latter,

(d) Graduate apprentices, at the Centre for training on
an wd hoc basis. Fhese trainees have competed tor places
with those from the Industrial ‘Training Institutes, but do
not recene any stipend or hostel accommodation,

{e) Assisume deaughtsmen in trainimg at the Centre, ma-
triculates with at least twelve months' previous training in
dranghtsmanship,

{f) Junior tramees in dravghtsmanship, matricnlates in
the age group of seventeen to twenty years with at least
sume basic knowledge i this skill.

It expected that the total number of trainces at Okhla
will increase as follows in the next fow veurs;

Number of tramees

Type of conrse fon,? Tty 1904 Torl

Three years” spprenticeship course — — 21 21

Six months” course 7 240 240 687

Twelve months’ course Hone 241 200 500
Courses for assistmt instructors, technical
assistnts, assistimt - dranghtsmen, jnnior

draughtsmen, ae. 0% 140 140 349

Torw. 376 580 601 1,557

Not included in this compilation are the technical special-
ists of the Government's extension organization and tech
nical traiming institutes who come on an ad Aoc basis for
three o siv months. They do nat receive special stipend or
accommodation,

Mecthods and contents of trainin g courses

A number of broad giidedines are used in framing the
syllabi for the three main categories of trainees. the period
of the conrses varying with the nature of the trade and the
grade of the trainces:

Skilled workmen are given theoretical training covering
tondamental principles of ditferent operations, types of ma-
chines and tools, blucpring reading, raw materials supplics
and manufactoring techniques relating to their trade: and
practical training in the operations allied to their trade and
mthe mannfacture of component parts of machines and
machine tools;

Foremen are given practical and theoretical traiming cov-

ering machine tools, structure and composition of raw mate-
rialsc amd manufacturing processes; mspection and testing,
blueprint reading, design and manufacture of simple tools
and implements; and practical traiming in operations allied
to their trade and in the manutacture of parts of inachines
and machine tools;

Shop-musters and superintendents are given, in addition
to the training imparted to foremen, courses in time and
maotion study, cost accounting, design and wmanufacture of
simple machines, jigs and fixtures, and workshop manage-
ment, ancluding planning and production control.

I order to ensure that the seting for practical truining
approximates closely normal procuction conditions, all pro-
dnction departments of the Centres are organized on regu-
lar production principles. After an initial penod of a few
weeks trainees are attached to permancent statt members of
the Centre who supervise their work. They receive pre-
liminary instructions on the job and are then expected to
exeente their work according to established stardards. Super-
vision s maintained until such standards are achieved,

SOME OPERATIONAL QUESTIONS

IKE OTNER ORGANIZATIONS, the Prototype Production and

Traning Centres have their share of day-to-day opera-
tional problems, the effective solntion of which mainly de-
pends upon the quality of their stail. In the following, some
operational problems special to this new tvpe af organiza-
tion are examined, and some indications are given concern-
g the ramge of material resources required to st up new
Centres,
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I’rodm‘tion-cum-tmining

The theoretical case for training personnel through actual
prodnction processes leading to finished products is a tight
one, but sich ntegration has 1eal difficulties built into it.
One problem s that production conditions for the manu-
facture af prototypes are not the same as for commercial
manufacture, According 1o principle, when the two are
proximate, the time has come for production to be trans-




tcrred from g Centre to a commercial unit. Towever, if the
principle were followed, it would not be pussible to operate
a Centre on a regular schedule since production schedules
would change far more frequently than is sound for pur-
poses of training. To avoid this danger, fewer items have
heen taken up for prototype production at the Centres than
would have Deen desirable and the production of at least
some items at the Centres is heing continued well hevond
the time needed to develop the prototype for commercial
production.

The remedy to the above danger gives rise to another
onc. namely, that the attention of the staff of the Centre
may veer away from the primary goal of muanufacturing
prototypes and training personnel to the subsidiary one ol
undertaking commercial production at the Centre jtself,
Encouragement has been othcially given to the Centres to
accept job orders on a non-commercial hasis so as to put the
cquipment to maximum use, although it has been clearly
stated that such orders could only e accepted if they would
not hinder performance of the Centre's primary functions,
The operative question is whether commiercial production
threatens to preoccupy the attention of the Ceatres' statl.
Whether this danger is avoided or not depends to a large
extent on the criteria by which higher levels of the Govern-
ment evaluate the operations of the Centres. Tt can he minim
ized if they assess the operations primarily in terms of the
original goals of the Centres and do not allow themsclves
to be sidetracked into assessing these institutions as if they
were commercial units,

Staff of the Centres

As in ull training institutions, the number and tuality of
the staff of the Centrcs are the main factors intluencing the
speed and quality of the work, both as regards prototype
production and training. They determine the “atmosphere”
ol the Centre and the extent to which the staff can com.

o IE————

municate 1o the trainees important notters hevond mmeds
ate technical traiming, such as, m the naagemert tickd,
record Keeping procedures, HNENTOrY contral svstemis, cost
ing and Anancial decountingand sull more generally, i
ards of good order, ceanlimess and punctthty: and, even
bevond that, stndards of persomal respoesibiin andd oo
operation,

Persons alile 10 five by such standards and commmnni.
them 1o others are rare anvwhere, and espeerally i raprdhy
mdustrializing countrics. One conseguience ol this shorge
is that the best among the trainees temd 10 he retaned In
the Centres on their permanent statl, while .1 the same e
the Cantres lase experienced statl ver frequentiv, There s
no doubt that quick turnover of statf aticers the Conrrey’
regular programmes adversely. Tt secins that the enly way
of remedving this dificulty is to organize o contiming pro
gramme of statl training, once the limitations intposed Iy
the  governmen machinery on recruitiment of perinanent
statl can be relaxed,

Sharing the cxpenditure

In principle, all three partics to the henetins of traming .ire
to contribute to its cost: the Centre, the raine: el ard
the small unit which s deputed him. “The small i
pay the trainec o part of his norinal sailary tor mecng
family expenses during the training period. The traiee nuy
cover some additional “ont-of-pocket™ expetses, Ta practice,
it has been found difficult to enforce this principle rigidly
without losing the interest of sinull cutrepreneurs o semding
their statl, and that of the staff in commg, to the Centre,
This tonches major guestions relating ta 1he apprecation
accorded i rapidly idustrializing conntries to learning
practical skills and to the traditional relytions between people
and their government, Memwhile, the stipenieds paid
trainees are adequate o meet their cost of living at the
Centres,

ORGANIZATION OF NEW PROTOTYPE PRODUCTION AND TRAINING CENTRES

1E ORGANIZATION AND working comditions as well as the

buildings and campus of each Centre should be so
planned that they not only fit into the development pro-
granunes but also leave the trainees with a lasting memory
of their stay at the Centre and establish and develop ties
between them and this institution in the future. Every facet
of the Centre's arganization and activity  should promote
better human and professional communication.

Some features of the Okhla Centre

The huildings and their layout can in themselves be proto-
types. At Okhla, extensive use has been made of prefabri-
cated components in putting up the structures. The roofs
are ot light foam-conerete slabs which are both neater and
considerahly cheaper than other load-bearing materials, Since
the Okhla Centre was built, these features of its construction
have been adopted by many industrial units.

In view of the fact that no regular production programme
s ever scheduled for a definite period ahead. all sheds at
Okhla are so designed that the layout of machinery and the

sequence of operations can be readily changed. There are no
inside pillars. The roof spans and the over all length ot
individual sheds are great.

Similar considerations have deterimined the Layout of the
electric installations. An overhead wiring system: s been
installed. The distribution lines in the factary sheds branch
off from the fecders along the larger walls and are carricd
on pillars standing on the floor with only light Tastening,
The arrangement can be esily adjusted to every change in
the layout of machinery.

Another special feature of the Okhla Centre is the provi.
sion of u visitors’ gallery running along the entire Tangth
of its main sheds. A production factory would nat need
this, hut a Prototype Production and Training Centre is a
place where visitors—officials, techizicians, owners aned -
agers of workshops and factorics, stucents, people trom ali
walks of life—come every day. Perumtting tree access to
the Centres is an etlective way of demonstrating develop-
ment work in a stimulating and convineing manuer, The
gallery provides visitors with an unobstructed view of activi-
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A view of the hasic traning shop of the Okbla Centre

ties in the shed while prey enting them from interfering with
the regular flow of work.

Some less important features of the butldings include the
‘ollowing: the administrative buildings and classrooms are
away from the warkshops, to avoid noise. dirt and gases:
stores are at one end of the workshops—though in close
proxunity, they need to be separate in order to reduce fire
risk: workshops liable to accumulate or disperse dirt or Just
are situated as far as possible from those requiring freedom
from dust; wide trafic lanes are provided in the workshops
for floor level transport of materials; mtershed transport
is effected by suitable lift-type carriage and bawery-type
clectric carriage: an overhead travelling crab system is 4
desirable feature along the entire length of the two trans-
port lanes,

Machinery and equipment

As arule, small scale enterprises employ principally general.
purpose: machines, and it may take long time before they
are able to acquire labour-saving muchinery involving high
investinent. Accordingly, if Prototype  Production and
Training Centre is to meet the needs of small enterpriscs,
it cquipment and machinery should nat be of the very
Latest and most imedern type. It they were, the training
receved wonld e of lide nse o the workimen upon return
to their units. On the other hand. the Centre's equipment
should be better than the substandard machinery usually
available in small enterprises, The cquipment should there
tore be standard and well above the general level of small
mdustry. though within its reach with some effort. Some
specal equpment o provide common service facilities to
soall nnits mast also fined o place in g Centre. In India,
cvamples of awh equipment are Rearmanntacturing and
e boring machies,

The selection o machinery for 3 Centre poses najor
crobloms of a special nature inasmuch as the production
progranmine -that 1, the nature andd quantum of the work-
fowd on different tvpes of machinery—is not known in
advance. The prodwction programme will vary with changes
1 the prototvpe programme, and the latter should be pro-
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Trarnees at work in the forge shop of the Okhla Centre

jected inadvance so as o have 4 halanced availability of
machinery and equipment. The provision by the Centre of
common service facilities (for instance, heat treatment and
laboratory testing) and the use of machinery for job orders
both help to ensure a halance in the utilization of equip-
ment which might be difficult to achieve in the production
of prototypes alone.

The equipment for individual workshops and the in-
ventory of parts and supplies required for carrying out all
phases of work and practical training cannot be planned in
detail far in advance, and will in part_be contingent upon
the development of the prototype programme, The Okhla
Centre, which specializes in machine tools, has all the sec-
tions required in a modern engineering workshop: machine
shop.  foundry, carpentry, smithy, metal hnishing  shops,
design office, sheet-metal shops, and so on. Fach section is
well equipped to cater to the normal requirements of all
phases of the Centre s activity. In the initial stages, somc
ontside job orders were taken 1o utilize idle equipment and
to-orgatize proper training while the normal work of the
Centre gained momentum, The equipment at Okhla cost
nearly six million rapees ($1.2 million) for a training
capacity of 250,

Fhe lecture rooms are simple bat are furnished with
teaching aids, such as projectors for films, film-strips, and
overhead projection. Extensive use of audio-visual aids helps
in reducing the period of training,

Personnel

Since the activities ot the Centres are both very important
and qgrite new to Indha, it is essential to get the best avail-
able persons in the country on their staffs. In some cases not
even the best available is good enough, and assistance from
foreign  goveruments in the form of services of technical
experts s needed 1o support the indigenous talent, [n
India, specialized assistance from abroad has been obtained
i many fields, particularly design, time study, work meas-
urament and job preparation,

While the foreign experts’” knowledge in their fields of
specialization can safely be assumed, more often than not
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their experience of India is limited or nil, and they may
not therefore readily fit their knowledge to the actual work-
ing conditions. When a foreign expert team, up with an
Indian there can be a happy blending of the former's tech.
nical knowledge and the latter's local expericnce. In the
Centres, as in other institutions or factories, the foreign
experts are placed in positions where they do not have to
implement the programme directly, but are expected ro pro-
vide advice and training. In the Centres, the local statf imem-
ber is held fully responsible for the working of his section,
and toreign experts assist him in doing the job. The key
role of the foreign expert s clearly that of training  his
counterpart to do a job rather than doing the job himselt.
It is usually possible for the Indian counterpart to take over
tull responsibility within threc years,

There are certain limitations ta training Indian sersonncl
at the Centre with the help of foreign experts, particularly
as regards technical staff ar the higher levels. There are
programmes for sending personnel abroad for further train-
ing. whenever possible at the foreign firms which collaborate
with the Centre in jts manufacturing programme, Overseas
training is preceded by six months 1o one year's work at the

Centre, as it has been found thar only then does the statf
obtain full benefit of its stay abroad. Overseas tramimg s
granted subject to a guarantee from the trainee that he will
serve with the Centre for 4 specihe period upon his return
ta India.#

Financing

The initial investment i each Centre thus far established
in bndia has beer about ten million rpees (82 nullion).
About hali of this expenditure has heen met by forcign
countrics—the 1 nited Stares at Ratkot, the Federal Republic
of Germany at Okhla and Japin at Howrah, Their con-
tribution includes he foreign exchange costs of equipment,
expenditure on foreign sttt for an iniial period of three
vearscand traiming costs of Tndian instructors abroad. The
rupee costs of the project tor Lind and buildings, Indian sttt
and other working expenses are met by the Government
of India.

1The question of indusieial training overseas is discresed i
anarticle on United Nations fellosships for indistrial develop
ment, published i this issue of the Befletin, FRditor's noge. |

CONCLUDING REMARKS

HE Protorvee Propucrion and Training Centres are an
Timportant new link in the chain of institutions servicing
and assisting small-scale industries, By concentrating on pro-
ducer goods which can both be manufactured and used by
these industries, they contribute directly to the acceleration
of industrial growth, By fostering complementary relation-
ships between small scale industries, they contribute to
strengthening this economic sector. Their work is comple-
Mentary to that of technological research institutes in solving
the problein of adaptation of cquipment: to that of small.
scale industries service institutes and industrial extersion
centres in providing specialized technological assistance and
advice; and to that of education:l and training institutions
i providing specialized practical instruction,

Since the major function of Prototype Production :nil

Trairing Centres s 1o facilitate the transter and adaptation
of technologies developed in the advanced conntries, foreign
assistance. will in most cases he necessary to st up snch
institutions i the industrializing countrics and to provide
guidance and training, including fellowships, in the tirst
stages of their operation. In India, such assistance wis pro-
vided under bilateral agrecments, It is suggested that in
dustriahzing countries could usetlly request v also trom
international organizations. In some cases, expert advice mury
be needed to conduct investigations prior to starting . pro
gramine ot establishment of Centres. In many cses, the
supply of funds to meet the foreign exchange costs, in par-
ticular these of equipment, wonld be a useful adjuiet to rhe
provision of expert help and fellawships, when permitted by
the statutes of the contributing organization,

Trainee receiving his certificate from the Chatrman of the Natonal
Small Indwsivies Corporation, spon conclusion of his term
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United Nations Fellowships
for Industrial Development

1E GRANTING OF fellowships is a major element in the
Ttechnicul co-operation programme of the United Nations.
As is the case of expert advice, taining, pilot and demon-
stration projects, and other activities under this programme,
fellowships are granted upon request of Governments, as a
contribution to the economic and social development of
their countries. Consequently, fellowships are not awarded
mercly for the pursuit of academic studies leading to degrees
or diplomas. They are intended to give persons engaged
in development activitics the opportunity to broaden their
professional knowledge aned experience by becoming ac-
quainted with advanced methods and techniques. A par-
ticular training programme may include academic studics
but the main purpose of a fellowship is to enable the holder
to derive from his training an increased ability to solve
operational and professional problems upon his return home.
United Nations fellowships, like other technical co-opera-
tion projects, are concerned with many fields of economic
and social development including industrial development.!
As will be scen below, the number of fellowships in the

V(her main fckds are economic planning, economic <uryeys,
hscal and financial matters, natural resources and power develop-
ment, transport and  communications, trade promotion  and

held of industrial development has been, in- recent years, a
relatively small proportion of the total number and, as far
as the programme of the United Nations, excluding the
specialized agencies, is concerned, even a declining one. Yer,
m view of the grearer emphasis being phaced on industrial
ization by practically all developing countries, it is likely
that requests for fellowships in this ficld will increase in
coming years, a development which is being pressed by the
United Nations organs mainly concerned with industrializa-
tion—the Economic and Social Council and the Commiteee
for Industrial Development.

The purpose of the present article is 10 review and analyse
fellowship projects in industrial development earried out in
recent years in order to bring out certamn trends and get
some orientation regarding a desirable course of action in
future years. The review is principally ¢oncerned with the
programme of tellowships in industrial development of the
United Nations, excluding the specialized agencies and the
International Atomic Energy Agency, covering the period
from 1956 to 1960, during which a total of about 700 such
fellowships were awarded.

marketing, productivity, ssatistics, public administranon, social
welfare, human rights and so on.

SCOPE OF THE FELLOWSHIP PROGRAMME FOR INDUSTRIAL DEVELOPMENT

Tm; Unitep Nations programme of fellowships for in-
dustrial development provides opportunities for training
in the following fields: industrial development planning and
programming; industrial technology and practice; techno-
logical research; development of new industries; special prob-
lems of small-scale industries; industrial management, in-
cluding accounting, marketing and export promotion of
industrial products, and productivity. Subjects such as energy,

In the preparation of this article, use has beew made
of a report prepared for the Secretarias by a comsmitant,
M. Yar Kiz HaN, Presidens, International Society for
Small Industries, The Hague, the Netherlands.

mining, railways and other public transportation, building,
social welfare in industry and community development have
not been dealt with under the fellowship programme con-
sidered. The United Nations programme is not concerned
with fellowships for vocational training, which fall within
the competence of the International Labour Organisation
(1LO).

In the past five years, 1957 to 196}, the nunber of fellow-
ships in all fields awarded under the Expanded Programme
of Technical Assistance and the regular programme of the
participating organizations and in the field of industrial
development granted under the programmes of some of
these organizations has been as shown in table 1.
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Tuble 1

NUMBER OF FELLOWSIIPS AWARDED UNDER TIfE EXPANDED AND
REGULAR PROGRAMMES OF THE PARTICIPATING ORGANIZATIONS,
1957 10 1961

A freld s Industrial decdlopment

Rl United United

Year orgam zations®  Natwng Nution® 1.0° Lot
1957 3.589 718 152 290 "
1958 3.638 798 124 n 45
1959 4,259 1,028 180 k2,3 32
1960 4,913 919 139 234 K0
1961 5,424 1.095 80 37 48

Sonrce: Official Records of the Foomnmie and Social Council.'Faents -
sixth, “Twenty cighth, Thirneth, Thirty second and Thirey-fourth Ses
sions, Supplement No. S, Aunnal Keport of the Techuical Assistunce
Roard for 1937, 1938, 1959, 1961 and 1961,

" Umited Navons, speciahized agencies and the Tnternational Atomic
Fnergy Ageney.

b Induding chemical indistries, engineering (machinery and tools),
industrial inanagement, primary wietal industrics, printing, pulp and
papers smallscale industries, testile indastries. and others,

* Vocational traimng and, smce 1960, manpower organization, which
nas been combined  with this heading, have been excluded from the
ILO data m ths table, since the artide s not concerned with fellow-
shps of thns type. 1n the HO programine, these amounted to: 1957,
286: 1958, 185; 1459, 270: 1unl), 330: 1961, 226, The 11O hgures in-
dude socal seanrity, co-operation, handicrafts and  small-scale indus-
tries. labour conditions and administration, workers” educaton, prodng
tvity and  niamagement deselopment. It is assumed  that most of the
fellowships i these fields relate to industrial development.

" Fisheries and forostry, The Food and  Agricultire Organization of
the Untted Natons (FAOQ) gho rrants fellowships 1or Land and water
development. plant and aninal production and protection, rural insti-
thons, mnntion, cte.

The fact that United Nations operations are carried ont in
response to requests by governments, which, in tumn, reflect
varying priorities, makes it difficult to analyse the reasans
for which the number of fellowships in industrial develop-
ment awarded by the United Nations has not anly been
smatl, but has alsa declined in recent years. Even if such
an analysis were possible, it would not be essential to the
present study, which is especially concerned with changes in
the scope and tvpalagy of the fellowship programme and
training methads in the industrial ficld. Tt should be re-
marked, on the other hand, that modest as each annual pro-
gramme may be, its camulative impact aver a period of years
may beappreciable, especially if account s taken of the
“multiplier etfect” of 1he ditfusion of the acquired knowledge
which alten takes place through the contacts of the fellow
with his associates and subordinates upon rcturn home.
Nevertheless, the above figures show that much progress is
necessary, aud the attention of governments requesting tech-
meal co-operation is drawn to the desirability of availing
themselves to a greater extent of fucilities affered by the
United Natians in this important field.

In the two two-year periods 1956-1957 ane 1958-1959, the
governments of nineteen and twenty-six countrics, respec-
tively, requested United Nations fellowships in industrial
development for their nationals. Since the number of devel-
oping countries receiving aid from the United Nations is
tcly in excess of seventy, it might be expected that when
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the value of fellowships is better realized, the number of
requesting countries will substantially increase.

The greater part of the fellows in the field of industrial
development were trained in a rclatively small number of
host countries, in many cases in the form of group training
(sometimes called “batch-training”). An analysis of group
training does not, however, reveal clearly the training needs
of the different types of fellows. In order to analyse the
structure and types of tellowship awards, a sample was
sclected ef seventy fellowships, excluding group training,
granted in the period 1955 to 1960 under the programme
administered by the United Nations,

Table 2 and figure 1 which show, respectively, the dis-
tribution of fellows among home and host regions, and their
age distribution, are bascd upon this sample. Table 2 shows
that the majority of the tellows obtained their training in the
industrially advanced countries of Europe and North America.
Placement in Europe is relatively high for fellows from Euro-
pean. Middle Eastern and African countries. There is some
training of fellows within the region in Latin America, but
very little in Asia and the Far East.

-\ number of fellowship holders have an academic educa-
tion equivalent to a bachelor’s degree. Ten per cent of the
fellows from Asia and the Far East, the Middle East, Latin
America and Africa had  studied previously in  North
Awerica or Europe. For the majority, the fellowship pro-
vides a first confrontation with the different institutional
and operational sct-up of the industrially more advanced
countries.

As regards the countries of origin of the fellows, the sam-
ple indicates that, within each main regional group, only a
few countries make extensive use of the industrial tellowship
programme. As a rule, these countries are those having
already reached a relatively  advanced level of economic
development. The more under-developed countries avait
themselves of the facilities offered by the fellowship pro-
gramme only to a small extent.

Figure 1
AGE DISTRIBUTION OF TIE FELLOWS

NUMBER

Upto25 2630 31-35 36-40 4145 46-30 51 and over
AGE

~ Note.—The age indicated iy that of the fellow when staning his
tellowship programme,
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Table 2

l)l.\TRIRl'Tl()N OF FELLOWS ANMONG HOME AND 1HOST ot NTRIES

Host vegion Foral

Landand clwstrala,

North Middle the New Latin
Home region America Europe Fusit Far st Zealand Imcrica Numier  Porcentaye
Asia and the Far East 16 20 — ] 1 — 38 53
Europe, Middle East and
Africa : 4 14 2 — - -— 20 29
Latin America : 4 4 — | — 3 12 I8
Tora 24 358 2 2 ] 3 70 100

Figure 1 shows that more than 60 per cent of the fellows
are in the age group of 31 to 45 years and 7 per cent in the
age group over 46 years; about one-third of the fellows arc
less than 30 years old, many of them less than 25. The pre-
dominance of fellows in the middle age group appears to
be a desirable feature, inasmuch as advanced specialized
training of people having already some professional experi-
ence is a basic purpose of the fellowship programme. The
requirements of certain newly independent states, particu-
larly those in Africa, may, however, necessitate the training
of larger numbers of relatively young persons.

The duration of the fellowships in the sample under con-
sideration is shown in table 3.

Table 3

DURATION OF FELLOWSHIPS

Percentage
Less than 3 months ... ... .. 15
3wébmonths ... .. ... . 35
6t 12months .. .. 45
More than 12 months ... ... . 5
Torar 100

An essential factor determining the duration of the fellow-
ship is the length of time during which the fellow can leave
his job. For obvious reasons, the higher the occupational
level of the candidate, the shorter the duration of the fellow-
ship. The relationship between duration and type of pro-
gramme is not clearly apparent, except when a fellow is sent
to training institutions with fixed schooling terms.

There are three main types of fellowship PrOgrInmes
study tours: training in nniversitics and educational -entres,
and  training in industry. n the sample considered, the
distribution of fellows according to these programmes was
as shown in table 4,

Table 4
PLACEMENT ACCORDING TO TYPE OF FELLOWSIIP
PROGRAMAILE
Percentuge
Study tours . . ol
Placement in universities and
training centres . . .. SO : 37
Placement in industry 3

Torar 100

Although the curriculum of certain training institntions
provides for some practical work in industry, placement in
factories is very small and should cvidently be increased.?
On the other hand, training by study tours is largely prac-
tised. In view of some shortcomings, discussed below in the
section on training methods, the organization of stndy tonrs
and their role in the programme require improvement.

20n the subject of training in factories, see “ly-planmt Training
of Graduate Enginecrs”, by Yap Kie L, Bulletin on Indus-
triglization and Productirity, No. 4 (Sales No.: 60H.B.2). See
also the recommendations cotained in the report of the Com-
mittee for Industrial Development on s second session in
Officral Records of the Economic and Sociul Conncil, Thuty.
third Session, Supplement No. 2, paragraph 56..

PROFESSIONAL STATUS OF THE FELLOWS IN INDUSTRIAL DEVELOPMENT

HREE GRoUPs oF fellowship holders may be distinguished
T according to their professional status, taking into account
the tasks which they expected to assume upon their return
home and which, in most cases, are closcly related to
their career pattern. These are:

(1) Engineering and managerial personnel of public,
mixed and private industrial enterprises;

(2) Officers of industrial training, extension and research
Institutions;

(3) Officers of government administrations and industrial
development and planning agencies.

Some typical examples of background, functions and train-

v

ing needs of fellowship holders in these three categorics are
given in the following paragraphs:

(1) Engineering and managerial personnel of
industrial enterprises

Within this group of {ellowship holders, two categories may
be distinguished according to the occupational level of the
holder in his enterprise—middle management and general
management. Training requirements vary from one category
to the other. Each category includes not only factory tech-
nical and administrative personnel alrcady discharging func-
tions at each level, but also personnel scheduled to ocenpy
such functions in the near futurc.
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Muddle management

The trainming requircments of mid e management personnel
are mainly of a spediatized natare. They need advanced spe-
Culized training or skill apgrading in such helds as tech-
nology. production organization and management, cost ac-
counting, nuarketing, and so on.

The  tollowing  1wa examples Gllustrate the  methods
adoptad 1o provide the necessary  trinning,

A tellowship s gramed 1o a niiversity trained cleetrical
engineer, thirty years old at the time of the award, having
several veary experience in g radio factory, and recently
engagad by g television company to carry out laboratory
work L protot pe production, factory is heing set up in
anuapation ot the introduction of television in the country,
The company has grear diffeultics in tinding  personnel
mtormed and experienced in this new industry, and the
request for the feHow<hip mentions specibically @ factory in
anadvanced conntry where m-plant training s desired
This factory agreed 1o provide a four month in-plant train:
ing course to the fellow,

Adellowship is granted 10 a chemical engineer, thirtysix
vears ol having an advanced degree obtained in g United
States university, who has practised for scveral vears in a
chemcal plant in his own countryand has recently been
appointed works aanager in g new DDT plant. .\ six
month studly tonr consisung of three two-month tellowships
N an cstern Furopean, a western European and a North
Americm country, respectively, was arranged to enable him
to observe closely the Litest techuological developments in
his tichl ol study,

General management

The training requitements of general nanagement person-
el are usually of o broader scope, Fellowship  holders in
this catcgory acarpy fonetions at director's level i karge
plmts or are owners or partners of mediovmssized or simall-
scale enterprises. Training is generally needed in several of
the following helds: study of new prochucts, manufacturing
processes and technological developments; conditions affect-
ing mdustrial orgamization and promation, such as legisla-
tive, institutional and other measures: marketing, in par-
ticular, export promotion, and general management.?
Fellowships providing for tramning of this type have taken
the form of study tonrs of factorics. NsttHtions, gosernment
services,and so ongand have included. in 2 nuniber of cases,
provision ol acadentic training in certain branches of eco
nomics and technology, They have been avearded to owners
of snall industrial enterprises—tor example, a1 proprictor of
a small tlumiber business with no college education who was
given the opporanity of studving the hamber inclustry in
Scandinav i, upon request of his government, which was

FThe company Tas had contacts with this factory, bt mo
brsiness  connexions. Te should e mentioned 0 this regard,
thar where comtractinal business relavonships exist, training is
normally provided under the contractual arrangements, rather
than under tellowship awards,

I this connexion, see United Nations, Manayement of In-
dustricl Entcrprice: i Underdevcloped Countries (Sales No.:
SNALRS).

S0

interested i developing this sector by encouragimg private
enterprise; technical directors of large plants—for example,
a umversity educated mechanical enginecr who, aiter having
worked for cight years as technical director of a medinm-
sizedk concern with 250 employees producing hospital cquip-
ment was entrusted, by the same concern, with planning
the establishment of a new large plant producing different
articles: managing directors, and other high level factory
personnel.

(2) Officers of rudustrial training, extension
and research .stitutions

Within this gro p. three categories of fellowship  holders
with ditlerent training necds may he distingaished: instruc-
tors and trainers for industry; plant consultants and industry
mspectors, and rescarch workers,

Instructors and trainers

The objectives of study abroad for instructors and trainers
are mainly to refresh and enlarge their theoretical and prac-
tical knowledge, and to learn new teaching methods. Many
of these officers have no university cducation and the training
required s usually specialized. Their needs are often not
only for more advanced training in their specialty, but also,
1 some cases, in management and admivistration of train-
g cemtres. To give an example of the latter case, a fellow-
ship was awarded to a teacher of mechanical cuginecring
in a trade school, forty-six years of age, who, after eighteen
vears of teaching, was promoted 1o inspector and served in
that capacity for seven more vears, The katter function in-
cluded responsibility for planning school curricula. In the
course of his carcer the candidate had obtained a degree in
mechanical engineering. The fellowship was requested in
anticipation of his appointment to the managerial stafl of an
mstitute of technology which was 1o be set up in the near
future. He obtained 4 fellowship for studying curriculum
planning and administration of technalogical institutes in a
Scandinavin institute of this type.

Plant consultants and industry mspectors

i general, this group consists of officials of government serv-
tees andd institutions who are in need of adyanced specialized
training for advisory or inspection work in industry. These
offeers are usually college graduates. Some belong to jndus-
try service centres, Others work in railroads and other public
utilities. As an example, a feHowship was awarded to a
mechanical engineer, forty-five years old, who, in the years
tollowing the Second World War, had obtained an exteusive
pracucal trainiug in a large steam boiler plant in a Euro-
pean country. Upor: his return home, he did not, however,
engage mowork in - this field, but obtained a technical teach-
g job. A few years ago, he was appointed as chief in.
spector of steam boilers, with duties which included revi-
sion of the standard boiler inspection wmanual, for which
specialized trnning was reduired. .\ six-mouth fellowship
provichng for training (n 2 country in his own region, a
country in lurope and a country in North America was
awarded for this purpose.

.
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Research workers

As a rule research workers are provided with iellowships
which enable them to acquire highly specialized technical
knowledge on a post-graduate and ofien post-docioral level.
Another objective is o study methods for dissemination of
the results of rescarch, The rescarch workers may helong to
public or publicly-sponsored rescarch institutes and labora-
tories and sometimes to private industry.

To give a few examples, a fellowship was awarded 10 3
chemical engineer, forty vears old, who had heen engaged
for twelve years in research activities at a national chemical
rescarch institute. After this period, he was appointed head
of section, with the following responsibilities: (1) 10 muke
recommendations 1o government authorities on industrial
development policies: (i) to recommend measures for de-
veloping chemical industries in the country: () to supply
technical assistance and advice to chemical engineers and
rescarch workers of institutions and industrial CRLerprises,
and (iv) to supervise his research scction at the institute,
and to provide guidance to his associates in their rescarch
work,

A held of study of special interest to the candidute was
high-pressure and radiation chenmistry, A\ programme was
devised at a university with the regquired rescarch Tacilities
which covered the study of this field and also teoies re-
lating to some of the duties above,

Another fellowship was granted to an electrical engineer,
torty-six years of age. who had started his carcer in industry
and had worked for several domestic electrical equipment
companies before being appointed chief of the technical
department of the Bureau of Standards of his country, The
six-month fellowship provided under the United Nations
technical co-operation programme covered a study tour of
factories and  standards institutes and  sclected courses in
quality control and management techniques at a university
in a North American country,

A third example relates to the case of a chemical engineer,
thirty-nine years old at the time of the award, graduate from
a European university, who, after several years” employment
i an industrial enterprise in his country, was appointed to
a post in the industrial department of the government, One
of his functions was to serve as counterpart 1o a United
Nations expert in plastics and rubber technology. To enable
him to take over the expert's duties at the expiration of the
latter's assignment. a fellowship was granted 1o acquaint
him with the newest developments in - plastics technology
and methods for standardization, quality control and inspec-
tion in that ficld.

(3) Officers of government administrations and
industrial development and planning agencies

The fellowship holders in this group arc technical and
economic planning officers in charge of the preparation and
implementation of industrial development plans and pro-
grammes, and senior officers in charge of general adminis-
tration of industrial development plans and projects. These
officials usually come from the industrial and planning de-
partments of the government and from autonomous develop-
ment agencies, such as development banks, corporations and

the dike. Many of the administraine officers achicyed senior
functions i development and phiming agencies a0 fivkl
frequently new 1o them =through a career of an adiminis
trative rather than substanvive watirez not all of them have
had university cducanon, even though they msially have a
thorough knowledge of their Country’s ccononiie strnetinre
and ot national fegishition and procedures,

The training provided to the fellowship holders 10 1his
group as ammed at acquainting them with the relevant theo
retical knowledge and the methods and wdministrative 1ecls
niques relaed 1o planning as practsed in gorverniment de
partments and agencies in some advaneed countries,

To give a tew examples, thirty seven vear old assistant
to the chiel of the industry deparment i the Minisiry ol
Economic Athirs of a newly independent conmtry, where
great shortage exists in quatitied personnel, received o fellow
ship 10 enable him to take np duties relating 10 adninges
tration of foreign technical and financial assistance. The
tellowship provided for a onevear study of idnsirial ceo
nomics. Fhe fellow had no university edncaion snd, prior
to his reeruitment in the departiment. had heen cploved tor
several years as a police inspector,

Another case concerns a chemical engineer, thirty six vears
old. employed after his graduation trom HNIVCTSIY a8 .
ofhcial of his country’s Miuistry of bndustries. After scveral
years, he was transferred to the burean of technical-economic
studies at the National tndustrial Bank. The fellowsliip was
aimed at acquainting him with the practices of industrial
banks in neighbouring countries in the ficld of 1echno
economic studies and industrial programming.

As another example, three fellowships were requested by
a government for senior officers in charge ot industrial e
velopment administration in- different regions of the conntry.
All three candidates were between forty-five and fifty yeirrs
of age. had had no university education, although they had
a long-standing record in- government service, ‘The purpose
of the fellowships was 10 acquaint the holders with regional
industrial planning policies and measures in- industriaily
more advanced countries, and a joint stady tonr was
arranged to that end.

oA group of iwelve Asian specialists watch a miner working « drill ar
the Degtyarsk copper mine in the Soviet Union
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METHODS AND CONTENTS OF FELLOWSHIP TRAINING IN THE INDUSTRIAL FIELD

S ANDICATED BY the exiimples given carlicr, in LNy cases
A specific study programmes have to he arranged for the
fellows. The programmes will vary with the age, cduca-
tional level, and occupational responsibility of the holder
and the duration of the training. The speciticity of the pro-
gramme will also depend upon the requirements of the
institution in- which the holder makes his carcer. At the
same time, the programmes are expected, in most cases, to
provide the fellow with brogder insights into the ditferent
nstitutiona] environments, business and administration poli-
cies, techniques and practices of the more advanced conntries
in which he will sojourn. To some extent, the latter purpose
will he automatically tultitled by virtue of travelling
staying in forcign countries: yetospecial arrangements minst
often be made to ensure full achievement of this objective.

Thus, the training scheme will be programmed with ;
view to giving the fellowship holder knowledge, skill and
experience of immediate use in his work upon his return
home and, at the same time., 1o laying u foundation for the
turther devclopment of his carcer. A prerequisite for a
proper training programme, both in the short and the long
run, is that the future tasks of the condidate be known in
advance, at least in their broad lines,

The following methads, some of which are sometimes
combined, are generally used to achieve this dual objective,

Briefing and induction-trainin %

An cffective means of enlarging the scope of the training
programme is to give the fcllow a comprehensive briefing—
more exactly, some induction-training—prior to his arrival
1 the host country, Such briefing aims at giving the holder
an appreciation of the problems of industrial development
in his country and in other regions, to acquaint hin with
the work of the United Nations and affiliatcd organizations
in this ficld, and, whenever possible, with developments in
the broader area of which his spectalty is apart. Such hriet-
ing is occasionally given at United Nations Headquarters
or in the regional offices in Furcpe, Asia and the Far Fast,
Latin America and Africa. When it is possible to organize
small groups of fellows. such induction-training could fre-
quently be carried out in the form of brief semiars,

Study tours

Study tours are valuable to acquaint tellows with ditferent
fypes and methods of industrial organization and practice.
It is essential that such tours avoid superhiciality, either
through fack of well<lefined objectives, or because of 100
short duration, 1t is necessary to develop a precise programme
at the programming stage so as to ensure the full and sys
tematic co-operation of the host institution.

An example of a highly successful study tonr, organized
for a group under the fellowship programine, is to be found
in the visit by metallurgical experts from Asia and the Far
Fast 10 western European iron and steel mills and tech-
nological institutions. The subject, which related to the
applicability of certain production technigues to the condi-
tions of this region, and to industrial processing on a small

Ty

and mediom scale, was clearly defined, and effective co-
operation of the plants and institutions was obtained. A
valuable feature of the project was the drafting, at the end
of the tour, of a joint report on the results achieved, Such
a report, followed by ity publication for wider eirculation
m the country or region concerned, would be a useful part
of sty tour projects, especially those conducted on a grotp

hasis.

In-plant training

I nearly all newly industrializing  countries young ¢n-
sineers graduate from universities without having acquired
much practical industrial experience. In-plant training pro-
grammes are aimed at providing  svstematic and closely
supervised guidance to the graduates in engineering by show-
ing them the application of the academic knowledge
acquired at the university to the practical problems arising
in the factory. As has been stressed in a study on the sub-
jeet,” in-plant training should be of particular interest to
newly industrializing countries where sctentifically-trained
personnel with practical experience is scarce and where.
because of this, responsible functions have often to be en-
trusted to recently graduated, newly recruited enginecrs.
A few training programmes of this type are being conducted
in certain countries, and it is highly desirable, as has been
repeatedly recommended by United Nations organs,! to ex-
pand, both in the developed and the industrializing coun-
tries, provision of such facilities. To achieve this, close
co-opcration among the industries and educational instit;-
tions of the host country s required and, to fulfil the
purposes of an international fellowship programme such as
that of the United Nations, it is also recessary to have somne
co-operation between the universities and the industrics of
the host and home countries,

While much of the training wonld he provided in plants
in the industrial countries, etforts o orgamze it in the more
advanced among the developing countries, whenever pos-
sible on a regional hasis, wonld he desirable, since engincer-
g practice would bhe acquired by the trainees under con-
ditions closer to those previailing in their own conntrics. A
regional setup, which in most cases would involve group
traming. would also present the advantage of being con-
siderably less eapensive,

Research work

The highly specialized tvpe of advanced training required
tor research workers is hest imparted when the fellow is
placed under the direct supervision of a competent scientist
i the fickl. In general, the candidates for fellowships of
this tvpe are themselves aware of the persons and facilities
mvolved, and satislactory arrangements may often he made
by the tellowship prograinming agency.

S Nee taotnote 2.

“Sce. o particulur, the reports of the Committee for In-
dusteral Devclopment on ir Nrst twa sessions ( Official Records
vl the Economue and Soci) Council, Thirty-first Session, Sup-
plement No. 5 und Thirty-third S sion, Supplecment No. 2),
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Training courses

As indicated carlier, obtaining a degree is not a ncces.
sary feature of fellowships that provide for regular attendance
of standard university courses. Fellowships are often granted
for regular university training of this type but, with the
recent increase in the number of courses especially devised
by universities and similar institutions in a number of coun-
tries of Europe and Amcrica for persons from industrializ-
ing countries, placement s increasingly heing made in
institutions providing courses of this type. Some of thesc
courses provide for academic instruction as well as super-
vised practical experience - industry adapted to the specitic
needs of overseas stuclents.

Expansion of special facilities of this kind to serve the
needs of technical personnel, skilled workers. economists
and administrators from the developing countrics has also
been strongly recommended by United Nations organs, In
the case of vocational training, however, it has been con-
sidered desirable that the main emphasis be given to training
in the country itselt while training the instructors abroadl.
This procedure is obviously Jess expensive and more prac-

A study tour in Japau mcluded a tisit to g large iron and steel mili

tical than providing foreign training o the students. The
“multiplier effect”™ of snch traming is very large.

Expert twtorship, reporting and follow-up

In view of the advanced levels of education and seniority
of the majority of fellowship holders, mdependent ety
under some guickinee is the normul procecdure in carrving
ont each individual programme. Supervision and nnarship
are - general feature of training conrses, of progranmied
research assignments and in-plan traming. His not ahways
provided in the case of study tours, although 1t would alw
be desirable,

A hizhly wsetul clement ot the g programme s
the submission of reports: a progress report during the
award periock a fimal report ar the conclusion of the pro
gramme cevaluating the work accomplished. and a1 tollow-
up report, prepured six months 1o one vear after retunn,
which provides information on activitics in the home coun.
try and the use which has been muade of the expericnce
acquired during the fellowship,
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A PRELIMINARY ASSESSMENT OF TRAINING NEEDS

A PRELIMINARY ANALYSIS ond assessment of training peeds
according to the level of ceonomic development of
certain countries and as hetween broad geographical regions,
has been made hy a consultant on the basis of United
Nations expericnee. s main hndings are given here to
provide some orientation for further, more thorough re-
search.

TRAINING NEEDS AND LEVEL OF DEVELOPMENT

The main emphasis of training objectives appears to vary,
broadly, with national levels of devdopment. The follow-
ing four groups of countries are distinguished in this con-
nexion,

b, Countries with an advanced level of engin cring and
management development (tor example, China (Taiwan),
tsrael and Yugoslavia). Fhe fllowships requested by such
countries aim pripnarily at training specialists with a view
to keeping them abreast of the scientiic and  technical
progress achieved in the more developaed countries,

2. Comntries with a relatively advanced level of industrial
development (for example, Brozil, India and Mexico). In

“this group, fcllowship training is more often co-ordinated

or combined with expert work under the United Nations
technical co-operation programmes than in the preceding
one. In many of these countries, expert work in industrial

In-plant training in an automobile assembly plant in Mexico City:
grosps of apprentices learn the constraction and operation of a 110t
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development s particularly concentrated in certain ficlds,
and there is some tendency to request fellowships cither
connected with this work, or in areas related to it Inereased
co-ordination hetween the two types of programmes should
undoubtedly he encouraged.

3, Countries in carly stages of industrialization  (for
cxample, Bolivia and Indonesta). In countries of this group,
industrial development policies have usually been formulated,
and programmes provide for a varicty of industrial projects.
However, many  ditheulties are encountered in - initiating
and carrying out such projects. In these countries, the
greatest training need appears to he for high-level and
intermediate-level technical and managerial cadres, Apart
from tellowships to develop national counterparts of forcign
experts, special instruction programmes, including in-plant
training, for the above groups would be of special value.

4. Newly independent, non-industrialized countries (as
is the case of many African countrics). Among the in-
numerable needs ot countries in this group, high priority
should undoubtedly be given to formation of  high-evel
personnel to provide the hackbone of the government ad-
ministrative apparatus, and to contribute, mostly wath for-
cign expert assistance, to the planning and programming
of development in the different sectors of the economy. A
high prio:'ty should also to be given to the training of
persons able to undertake entreprencurial tasks themselves
and to government personnel whose task is to stimulate,
guide nd channel local entreprencurial initi.dive.

TRAINING NEEDS BY REGION

1. Middle East, Asia and the Far East

The alrcady mentioned analysis of the United Nations fel-
lowship programme over the fiveyear period 1956 to 1960
tends to indicate that increased counterpart training is
urgently  needed. In this periodd, technical  assistance by
experts in the field of indasiry amounted to a total in excess
of 300 man-years. Only cighty fellowships with an average
duration of well less than one year were awarded during
this period, most of them in fields unrelated to the experts'
work. As far as is known, fellowships granted under other
multilateral and bilateral programmes were also limited in
number and did not always relate directly to the assignments
of cxpert advisers,

The training nceds within the Middle East and Asia
tad the Far East differ from country to country, but the
following types of programmes appear to be of common
interest: in-plant training of young engineers; management
development, especially on the senior and upper-middle
levels (in such tields as accounting, quality control, produc-
tion and plant maintenance ): training of extension workers
for assistance to small-scale industries and. to a less extent,
of industry insprctors for larger industrial establishments:
training of speciaists in product-and-process development
and applied industrial research to meet the personnel needs
of the specialized institutes and laboratories recently estab-
lished in the region, and training in planning and pro-
gramming of industrial development.
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Iri all these ficdds, the need for tellowships does not neces-
sarily arise from the undertaking of new projects, since the
requirements of existing institutions seem olten to be cqually
pressing,

2. Latin America

Only fifty fellowships in all helds of economic and social
development were awarded tn0 countries of the region over
the period 1956 1o 1960, In 1960, among the recommendations
made by the Fconomic Commission for Latin America to its
members, one, in particular, drew their attention to the
need for increased fellowship training for national counter-
parts of United Nations experts, These recomimendations
received a favourable response from Governments and in
the 19611962 programme increased provision was made by
nearly all countries for counterpant training. A total of
ninety fellowships in all fields of economic and social de
velapment was requested. mostly for counterparts.

An important step in promoting training in regional in-
dustriad planning and programming has becn the establish-
ment, in 1962, of the Latin American Institute for Lconomic
and Social Planning in Santiago, Chile. Training fellow-
ships in planning and programming of industrial develop-
ment are an integral and important aspect of the activities
of this Institute, Activities in training are also being carried
out in the sub-regional group af countries, Central Amer-
ica. The Central American Integration Programine calls for
fellowships in various arcas of industrial development of
special importance to the six member countries; these
provide, in particular, for specialized training in certain
industrial technologies and in management enginecring to
support the relevant activities under the programme.

3. Africa’

In the following paragraphs, a brief review is made of the
needs for training engineers and other technicians and
managers from Africa, which might call for United Nations
assistance.”

T Excluding 1he Republic of Soumh Africa, which is not an
aidbreceiving country, and the United Arab Republic. The survey
made was not concerned with the Congo (1eopoldville), which
has an assistance programme of its own.

¥ While the need for vocational iraining is among those most
acutely felt by the newly independent countries of this Cominent,
the United Nations fellowship programme is not concerned with
this particukar problem which, as suted earlier, falls within the
competence of 110,

THE ROLE OF FELLOWSHIPS IN
PROGRAMMES IN THE

s uas BEEN seen, the fellowship programme of the
A. United Nations and its affiliated organizations is a
small part of their total technical co-operation effort. In
many cases, fellowship prajects are independent of ather
activities under the technical co-operation pragrammes. In
ather cases, the number of which is rapidly increasing, fel-
lowship awards are an integral part of other technical
assistance projects. This is so when a fellowship is granted

As a starting point, fellowship awards in mdustry should
be associated  with the United Nations CXpert missions
under the technical co-operation programmies. the objecnive
being to provide national coumerparrs to sustain and follow
up the results of the experts” work. However, i view of the
considerable scarcity of indnstry-experienced Tocal personned
i that area, in certain cases, (dlowship inaining might
precede rather than follow the expert missions.

Two areas seem to be of special importance i rthe hekd
of manufacturing, as regards hoth cxpert missions and el
lowships:  development of small industries and of cerain
large industrial complexes based on African resources. In
the small-scale industry sector, training would he particularly
needed by prospective entreprencurs and extension workers
and should preferably he organized on 4 group basis,

As regards large industries, the following are likely to he
of particular mportance: fertilizers, testiles, plantation-hased
industrics, such as sugar, cocoa and copra processing, cement,
pulp and paper, pharmacenticals, iron and steel 1ransiorm
ing plants, aluminium and cnergy-hased chemicals. Since
it is probable that, in the shon run, the activities in these
helds in most of the newly independens commiries will he
limited in scope. the training programmes might be de-
veloped on a regional hasis. An advance survey on an in
dustry-by-industry basis should e undertaken 10 estimate
the needs of engincering and managerial personnel in the
next few years,

Another area of fellowship training is the development
of government cadres for industrial planning, promotion
andadministration. Overseas araining for tlis purpose
should be restricted as mnch s possible 10 persons having
received at least secondary cducarion, Fellowship awards
might provide, for instance, for a shor-term general oricnta
tion coursc on industrialization, organized for groups of
English-speaking and French speaking tranees,

Full-term university cducation rather  than fellowship
training is needed to provide the newly mdependent Atrican
countries with engineers, senior plant exeruives and senior
personnel of industrial extension centres and applied e
scarch institutes. However, fellowships might usefnfly e
awarded to future middle mamagement personnel of in
dustrial enterprises. providing, for example, for o 1wo year
apprenticeship course including in-plant training. The can-
didates should preferably be sccondary school gradites,
least twenty-five years of age.

TECHNICAL CO-OPERATION
INDUSTRIAL FIELD

to the national counterpart of a technical assistance expert,
to enable him to take over, eventually, part or all of the
functions of the expert. Fellowships are also increasingly
awarded as a result of recammendations made by expens
carrying out assignments under the teclinical assistance pro-
gramme of the United Nations and the Special Fund. Fhus,
recommendations to st up  new  tactories, institutes or
centres af various types, or to conduct further surveys and
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A Dutch teacher conducting a dass of physics in the scieaee facnlty
of the College of Mowo, Libena

rescarch, often resalt in fellowship awards 1o tain the local
personne] needed for the newly-created staff pasitions.”

The need 1o co-ardinate the fellawship programme with
that of expert assistance has been recognized by United
Nations organs. In particolar, the Committee far lndustrial
Development has drawn the attention of Governinents to
this need, and has encauraged them to take it inta cansidera-
ton when formulating their requests for assistance in the
ficld of industrial development, 1?

The Committee has also noted the fact, stressed earlicr,
that the number of fellowships requested by the developing

*United Nations experts fregnently 1ake an active part m
the sclection of amalidates for fellow sbip awards, o pracice
which v encouraged by the Technical Assistance Board of 1he
United Nations,

1" Nee the report ol the Commmice for fndustrial bevelop
Hient on s second session, op. cit paragraph 61 o following,

56

countries constitutes a very small proportion of the resoarces
available under the technical co-operation programmes. It
has urged the United Nations Technial Assistance Com-
mittee to take measures to encourage an increase in the
share af allocatians devoted 1o the tellowship and t-aining
programmes  under the expanded  pragramime and  ather
progrimmes ol tweehmcal co-operation,

The Commnttee has attached considerable importance to
the co erdination of training activities, at both the national
and the international fevel, At the matianal level, such co-
ordimation would permit better utilization not only of local
tacilities, but also of those provided under multilateral and
hilateral programmes of assistance. At the international level,
hetter co ordination would he necessary between the activities
ol the different agencies ol the United Nations tamily.

The Cammittee has also urged Gavernments 1o make an
assessient of their needs for training, including a survey
of facihties available locally. This would greatly assist not
only the recipient countrices in farmulating their requests for
international assistance in training, but also the aid-giving
countries 10 praviding such assistance. The Committee has
recammended that the United Nations, in co-operation with
the specialized agencies concerned, should provide expert
help to Gavernments, at their request, in making an assess-
ment of over-all training needs.

It may be cxpected that in the decade of the nineteen
sixtics—the United Nations Development Decade''—a major
ctfort. will be made in the field of industrial training both
by Governments of the developing countries in connexion
with their activities far the promotion of industrial develop-
ment of their countries and hy the arganizations of the
United Nations family in providing the necessary assistance.
The rapid survey made i this article shaws the desirability
of an increased use by the Governments of the resources
m technival assistance available under the industrial fellow-
ship programme of the Umited Nations and of a better co-
ordination of the cflorts in that held of the organizations
of the United Nations fannily, universities, training centres,
mdustrial enterprises and other organizations.

"UAn article on “ndusirial Development in the United Na-
tons Development Decade™ appears elsewhere in this issue of
the Bodletin, :
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(uestionnaire on
Industrial Planning and Development

In its report on its first session held in the spring of 1961 (Official Records of
the Lconomic and Social Council, Thirty-first Session, Supplement No. 2, paragraph
80), the United Nations Committee for Industrial Development considered that the
experience and progress of the various developing countrics in the field of indnstrial
development and, in particular, in that of industrial planning and programming,
were of general interest. Accordingly, the Committee recommended that a question-
naire be prepared and circulated to Member States of the United Nations to clicit
information on the institutional arrangements for, and the methods applied in, in-
dustrial planning and programming, as well as on the instruments used in the im-
plementation of such plans and programmes and in the promotion of industrial de-
velopment in general. Tt further recommended that replics, as and when received,
should be made available to Member States and in due course placed hefore the
Commattee.

The questionnaire was prepared by the United Nations Seeretariat in consulta-
tion with a small group of experts and sent to Governments in February 1962, Addi-
tional information intended to facilitate the preparation of the replics was con-
tained in an appendix to the questionnaire. The questionnaire and its appendix are
reproduced below. With a view to facilitating the preparation of replies to section |
of the questionnaire, the Sceretariat also prepared, for cach Member State, an annex
containing a bricf compilation of sclected statistical indicators of cconomic and in-
dustrial structure and growth, which was sent to Governments in July 1962, Goy-
crnments were requested to send in their replies to the questionnaire by the begin-
ning of September 1962.

It is considered that the publication of the questionnaire and its appendix in this
issuc of the Bulletin may be of some interest to institutes and rescarch workers con-
cerned with industrial planning and development. These documents provide a clas-
sihication of problems and data which are to be taken into consideration at various
stages of planning and programming. The fields covered by them include assessment
of economic structure and formulation of policies and goals of industrial develop-
ment, determination of the scope and status of the plan, organizational arrange-

: ments, procedures and methods applied in planning and progranuming and in pro-
moting and guiding industrial development, and appraisal of policics, measures,
procedures, projects and institutions in the light of actual experience.

Information on the replies to the questi-mnaire will be published in future issues

of the Bulletin.
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INTRODUCTION

Yne DECADE OF THE nincteen hitties witnessed remarkable
rates of industrial growth in several countries with
varied cconomic systems. The study and evaluation of the
dynamic {actors in this growth, of the policies and meas-
ures adopted by Governments in promoting  industrializa-
ton, of the mstitutional arrangements for, and  of  the
methods applied in, industrial planning and programming,
and of the instruments craployed for the implementation
of plans and progranumes, may be useful to conmtries which
arc in the process of developing their industrial capuacities
i order to aceelerate the rite of growth of their cconomices,
The understanding of these factors and the snecessful adap
tiion of such policies and measures huve o vke into ac
count locaiinstitutions, conditions and experience, The
objective of the present questtonnaire is to clicit informa-
ton  from countries on their experience in the ticld ol
mdustrial development during the past decade, and i par
ticular on those factors which may have contribued in
some countries 1o achicving an exeeptional rate of growth
during this period.

The industiial searor s, for the purpose ol the present
questionnaire. understood to chide mining, \ tew qres
tions exceading the imits of she indnsirial sector have been
dnded, with the objective of obtaining the necessary
mlornanon for appraising the problems and developments
i industry against the hackgronnd of the nationad cconon
as o whole, The same applies 10 some specitic questions on
power and transportation sinee these activities, althongh not
torming part of industry. are essential o industrial de-
velopmient,

The questomnaire s divided fma sy sections: B Present
tenetnre and arendss e Anms: L The nannre of the plan
andd planning agenciess IV, Procedures and methods apphied
m industrial ploming and progrannming: V. Instrumens tor
promotiag and gaiding edustrial development, and V1.
Past developments and prospeais. Fach section is prefaced
by w short introduction to indicate the natnre of the infor-
mation sought 1t sugpested that the replies, wherever ap.
propraate, connn detailed guantitative data. An mdicanion
ob ahe degree ot rehiabiling of such dava (e precse data,
reasomable estimates, mtormed: gnesses ac) when appre
priate will be appreciated and, wherever the information or
data asked tor are not availabile, s requested ahat thes I
cplivily staned.

In connexion with section 1, to facilivate the preparation
by Goverments of their rephes, the United Natrons S
retanat expeas to he able w0 prepare a presentation of
relevant statistical data tor cach Member Stare, on the basis
o existg intormation already supplicd by Governmenns
and derived from other sources. These daa would e sent
to Governmients tor their approval and moditieanon, if
necessary. Subsequently, the daa would be cirentated, to
gether with ahe replies o the questionnaire, among the
Member Suates, sooas 1o provide 4 faeinal hackground ton
these rephies,

Tndhvidual conntries may hase had diverse and abnndane
axpenence mothe planming. programmng and miplement
ton ot mdistral development. There have Ieen notalide
achievemenis ceacat the same tme ananber of diffionttes
v have been cncoumered. Anexchange of this CAPX T

SN

can be of mutual beveht to all countries. Scctions 11 through
Voare meant to clicit information on this experience. Section
Vs especially dirceted to providing 4 round-up and ap-
praisal by each conntry of its experience in the recent pas
and prospects for the immediate future. Provision of com-
prehensive information by Governments in reply to this
questionnaire will be of great value in realizing its objectives
of disseminating, and mutually sharing in, this ¢xperience.

e the dratting o this questionnaire, which s being
addressed o countries at varions stages of development and
with varied cconomic institutions and - systems, the See
retarian had to contend with a certain number of problenss.
In the st place, issues dealt with in ahe guestionnaire are
not relevant inall countries: in some of them they may
even be non-enistent. Inthe second place, acconnt had to
be taken of the inadegiacy of data and differences in clas
sihcation:and differences i coneepts and ternnmology.
Wihnle an efTort was ma e wo meet these difficultios as far as
possible, it was clearly impossible to climimate them alto-
gethers Cnder the arcnmstances. the following obseryvations
are submitted for consideration by Governments. Questions
which are irrclevant and inapplicable will be  ignored.
Governments are requested 1o present the information &
much as possible inaccordance with the classification suy-
gested i the questionnaire. 11 this is not possible. the in-
forration may be provided in the form in which it exists
with an appropriae explanation. Furtherniore, it is hoped
that differences in revminology  will net prove a serions
obstacle in replying o the questionnaire and the veplies will
be framed on the basis of the inderlyving signiticance of the
coneepts i the context of the questionnaire even though the
nomerclnare used may e different frem the one i cnrrent
USEe e specihic country,

Some of the Member States of the United Nations hase
sent e eplies to a0 guestionnaire o cconomic planning
circulated carlier this year by the Netherlands Economic
Instiie e of Rotterdam (NEF). In such cases, it is suggested
that a copy of the reply 10 1he NFK} questionnaire be attached
to the reply to the present document and the corresponding
pans of ahe present questionnaire ignored.

Should the information sought in some of the questions
be available cither in- published or unpublished torm or n
priitedk or mmmcographed  documents, it s requested  that
these documents be supplicd as anneses to the corresponcling
rephies.

e was considered useful o append to the questionnaire
a section which provides an claboration of the items of the
questionnaire so s to provide guidance 10 Governments
m the formulation of their replies.

In the preparmion ot this questionnaire, the United Na-
nons Secretariat has had the benetit of the advice of a group
of consultants whnich met at Headquarters i the second
hali of October 1961, ‘T'he group iucluded Professor C.
Bobrowski, Vice-Chairman of the Economic Council, War-
siw, Poland, Mr. S, Tarlok Singh. Additional Secretary of
the Planning Comuinission ‘n New Delhi, India, and Profes-
sor Jan Tinbergen, Directov ot the Netherlands Feonomic
Insinute of Rotterdam. The contribution of these experts

te the tormulation ol this document s gratefully acknowl-
edged.
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I. PRESENT STRUCTURE AND TRENDS

Note

The objective of this scction is to ascertain the current
situation of, and the trend in, the structure of the economy
with special emphasis on the industnal sector. Wherever
possible, exhaustive data should be provided, preferably for
cach year from 1948 through 1960. or at least for the two
three-year periods: 1948 10 1950 and 1958 to 1960, Far the
industrial scctor, the Twouligit International Standard In-
dustrial Classihcation breakdown of industries will he used
wherever possible.

As voted i the ntroduction, it s expected that the
United Nutions Secretariat will prepare and circulate to the
respective Governments a presentation of the relevant statis-
tical anformation on cach country, This information will
include data on the share of the industrial sector, comparced
with other sectors of the cconomy, installed capacitics and
outputs of main industrics and the values of total imports
of manufactured goods, subdivided into equipment and ma-
chinerv, intermediary goods tor industries and manufactured
consumer goods. These data will he prepared  from the
information already supplied by the Member States and
that derived from relevant publications, and sent to the
Member States for their approval and wmedification i
necessary.

Questions

L. (A) What are the ostimates of fixed capital invest-
ment in the industrial se:tor compared with the sectors
of agriculture and services?

(B) What are the reasons for discrepancies, if  sig-
nificant. between installed capacities and outputs in the
main andustries?

(C) What are the values of imports of:

() Plant and equipment;
(6) Spare parts and accessories?

B2 What s the presemt positon, and what changes, if
any. bave taken place during the past ten years in respect
of:

(@) The relative importance of the small-scalc industry,
including handicrait and houschold enterprises, in the
industrial sector;

(&) The relative size-—as measured by such indicators
as persons employed and/or total value added—of: (i)
the publicly-owned industrial enterprises; (ii) privately-
o ued industrial enterprises; (iii) industrial enterprises
jointly owncd by the public authorities and private in-
terests, and (iv) industrial enterprises owned hy industrial
co-operatives;

(¢) The scale of industrial unemployment, if any?
Since the detinition of small-scale industry varies from one
country to another, please give the definition used in your
country. Please include in your answer quantitative data
on the vaiue added at factor cost, the number of persons
cngaged and the estimates of fixed capital investments in
(a) and (4).

L3. What has been the value of the capital formation in

the industrial sector and in the national economy as a
whole trom 1948 through 1960°

What have been the sources of capital formation in the
industrial sector during these years?

I, Amnas
Note

This section 1s aimed at eliciting information on the gouls
of the policies of the Government as regards indnstrial de-
velopment. Tt is suggested that copies of official resolutions.
reports, notes and memoranda, it any, be communicated
aong with replies.

Questions

B What are the principal ains of the Government's
industrial policy?
.Y What is the Government's policy in respect of:

{a) Public and private investment in midustry;

(b) Purtuapation of private loreign capital;

(¢) Small-scale industriat enterprises, nchuling  the
handicralt and household enterprises?

While replving 1o H.2.00), please state the explicit
criteria, 1f anv, by which the Government AsIENs I
dustries or industrial enterprises to the pablic sector and
the private sector,

HI. THE NATURE OF FHE PLAN AND PLANNING
AGENCIES'

Note

The expression “the cconomic plan™ embriaces 2 wide
range of concepts trom progranines for alt sectors of the
cconomy to be mmplemeried by the Government 1o a mere
forecast of trends for some sectors. “The organization of the
planning agencics generally corresponds o the concept and
structure of the plan, The objective of this seetion is to chivit
information on the nature ol the plan or plans and on the
organization and functioning ot the planing agencies i the
various countrics,

Questions

HLE What is the nature and period of the plan or plans?
L2 What is the legal status of the plan or plans?
1.3 What are the agencies or organizations responsible
for:
(a) The formulation and
(6) The implemeniatio of the plan or plans?
What is the relationship between the planning and im-
plementing agencies?
[L4. What arc the arrangements, if any:
(«) For supervision of the implementation of the plan
and
(&) Preparation of progress reperts of the plan?

PSome of the informanon songht i tos and 1the folfow g
sections s conered by the NED gonestionnanre referred 101 the
Introdiction 10 1this guestnonnaire. Member States which Im\ic
replicd 10 abe NEL - guestonnaire: vy send copies of - their
replies, with appropriate madtseantion or addinons, if any.
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IV. PROCEDURES AND METHODS APPLIED IN INDUSTRIAL
PLANNING AND PROGRAMMING®

Notze

This section secks to elicit information on procedures
and methods emiployed in regard to different aspects of plan-
ning and programming which atfect, directly or directly,
the development of the industrial sector.

Questions
Ao Over-all planning

IV.E. What procedures and methods are employed 1o ar-
rive at the aggregate plan and planned rgets?

B.  Plannmng of the mdustrial sector

1V.2. What are the methods employed to arrive at
(a) The figures of output, imvestment, nmposer
quirements (skilled and unskilledy and foreign exchange
expenditure in the industrial sector as @ whole, and
() Corresponding  hgures for  capital  goods, inter-
mediary goods and consunier - goads industries and - for
ndividual industrics?

V.3, Please indicate how the reguirements in the follow-
ing fickds are heing taken into acconnt in planning:

() Generation and distribution of dectric power:

(6) Transport tacilities,

(¢) Industriab honsing and related services:

(d) Development of sources of raw materials.,

Please indicate 10 what extent insufheient developmem
of these sectors hus bed 1o, or sl represents, a bottleneek
in the developinent of mcustry as a whole or of specitic
industries,

Co Planming of the public scctor in ‘ndustry

VA What are the ditferent institntional forms of pubhic
mchustrial enterprises (e factories direely operaed by
the Governmeit, antonomons public corporations, mixed
rpovernment and  private companices, cte.) and how are
therr individuat plans integrated with the plan tor 1he
ichistrial sector?

Who decides ony amd what enteria are apphed
determining, the institutiona) frimework of the industrial
cnterprises in the public sector?

INVS dn preparing the plan tor she pubhc sector, including
the selection of indivichal projects, are the following fac-
tors when into account, and if <o, how:

(«) Reduction of the inpur of capital;

tH) Creation of maximum cmploviment;

() Maximization of the growth rate:

(d) The gestation period of the investnent:

() Foreym exchange savings,

(/) Future welmological  progress:

(&) Industrialization of hackward regions, ete?

Are technically feasible altermatives prepared for indi-
viduat projects? 1 oso, what test of ctheieney is apphied in
selecting one of the alternatives?

“ Foomote 1 apphies also 16 ths secrion.

o0

IV.6. What arrangements are made for:
(a) The implementation of industrial projects, and
(&) Provision of finance for the industrial enterprises
in the publie sector?

D. Plunning affecting the private sector
V7. What arrangements, i any, has the Government
made;

(¢) To secure consulttion with, and to obtain co-
operation from, the private sector:

(6) To induce private industry to adopt, in those cases
where alternatives are available. the types of technology
and Hocation considered most appropriate by the Goy-
ernment?

. Foreign exchange needs

IVK. Do you prepare a forcign exchange budget for the
industrial sector s part of the general foreign exchange
budget? 1f so, what methods do you adopt and what are
the constituent parts of this budget® Does the bucget
provide for (i) flexibility and (ii) reserves o meet
emergencies’?

V. INSTRUMENTS FOR PROMCTIING AND GUIDING
INDUSTRIAL DEVELOPMENT
Note

This section includes questions on the instruments em-
ployed for promoting—directly andt indirectly—industrial
development and for directing it as far as possible into
preferred channels,

Questions
Ao Suvings and investment

Vil What measures do you adopt 1o attain the planned
magnitudes of:
{a) Public savings:
() Business savings,
(¢) Insututional savings (cther than business savings,
for example, insurance tunds);
{ed) Personal savings:
(¢) Savings of co-operatives?
V.20 What measures do you adopt to channel  business,
mstitational and private savings into investment into:
(«) The public sector;
(h) The private sector?
B, Fiscal, monctary and financial instruments
Va3 What fiscal ineentives, il any, have been provided
by the Government o stimulate industrial development
i the private sector® Phease indicate the nature and
duration of fiscal concessions aral incentives with special
reference o2 (1) income taxes; (ii) corporate taxes; (iii)
depreciation allowances: () sales taxes; (v) purchase
aixes, and (vi) excise dutics,

§

V4 What measures of monetary policy have the Govern-
ment and the Central Bank adopted to encourage in-
dustrial development in the private sector?

V3. What measures, if any, has the Government adopted
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to establish, promote or aid financial institutions for in-
dustrial development?

V6 What measures, if any, have heen adopted by the
Government:

(a) To induce privite enterprise 1o undertake industrial
projects assigned to the private sector under the plan: and.
conversely, to discourage it from undertaking investment
not provided under the plan;

(b) To ensure that the long-term, medium-term  and
working capital requirements for projects assigned to the
private sector are adequately provided for?

C. Trade poii.z'l}',\'

V.70 In what manner, and to what extent. has the Gon-
ernment’s foreign trade policy heen designed to facilitate
domestic industrial development?

D. Economic overheads

V.8 What measures has the Government adopted in the
fields of transport, and of supply of power, water and
other economic and social overhead to facilitate industrial
development in the private scctor?

E. Regulation and control affecting the private scctor

V9. What are he physical controls, if any. introduced
with a view to directing and controlling the activities of
the private sector in the industrial field? Please explain
the objectives of the specific controls, and especially refer
to the following: (1) control of capital issues; (1) licens-
ing of imports of capital goods: (iii) regulation of loca-
tion of industrial enterprises: (iv) licensing of factory
establishments; (v) controls affecting raw materials: (vi)
controls affecting power and transport,

F. External resources

V.H0. Whar measures, if any, has the Government taken
to mohilize the inflow of external resources for investiment
in the industrial sector® And what measures, if any, has
the Government taken to ration and allocate these re-
sources’

Or alternatively:

What measures, if any, has the Government taken to
ensure or induce an accclerated outflow of resources 1o
under-developed countrices?

V.H. What arrangements, if any, have been vade w en-
sure that the foreign exchange requirements of *he indus-
trial sector are regularly met by the Ministry in charge
of the forcign exchange allocations?

G. General

V.12, What provisions, if any, have been made in the in-
dustrial sector for education and training of:

(a) Managerial personnel;

(8) Technicians and engineers:

(¢) Skilled Tabour for industriad enterprises in (i) the
public sector aud (i) the privite sector?

VB What provisions, it any, have been made by the
Government and other institutions for research in:
(¢} Industrial processes and technigues;
(&) Management of industrial enterprises,
(<) Industrial cconomics?

Vi What mcasares, if v, huve been tiken fors
(@) Tiproving the efficiency and prodncuvity of Labonr
i industrial enterprises;
(&) The introduction aud excension of standiardization:
(¢) The introduction and expansion of quahty control?

VS s there any form of indwtrial estension service in
the country? 11 so, please state whether it s run by the
Government and ‘or private initiative and indicate the
industries and enterprises it assists, and the natire of the
the assistance rendered.

Vib6, What measures, if any, have been adopted by the
Government:

(¢) To establish, promote, manage or assist industrial
estates:

(&) To sponsor, promote or assist industrial co-oper-
atives?

VI. PAST DEVELOPMENTS AND PROSPECTS
Note

As was mentioned in the Introduction, the objective of
this section is to sum up and appraise the significant ex
perience of individual countries i industrial development
and planning in the past and to indicate the prospects for
the immediate future. Full and comprehensive answers to
the questions in this section will be of partienlar value in
realizing this objective,

Questions

VEL What signihcant moditications or changes have tiaken
place in policies, procedures, institntions and  measures
relating W industrial development and plauning i the
course of the past ten vears? Please state the reasons Tor
the modifications or changes,

VL2, What are the principal obstacles and/or bottlenecks,
if anv, which von encounter at the present stage of in
dustrial development in your conntry?

VI3, To what extent and in what respect is the presenm
structure of the economy, including its institutional frame
work, more conducive to Turther industrial development
than the onc which prevailed ten years ago?

VI4. What signibicant changes in the pattern of the in-
dustrial structure do you foresee in the course of the
next ten years?®
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Appendix

Indicated in this appendix are i certain number of points which
Governments might ke into account in their replies to the
questionnaire:  the  ennmeratin Jhonld not I regarded as
limitative and Governments are invited to provide any informa-
tion «n cach guestion which they consider relevant and useful,
Some oF the points may not be relevamt in some economics
while some others may e applicable to conntrics which have
develaped  planning, The mmmbers refer 1o the questions in
the main by of the gnestionnaire,

L PRESENT STRI'CTURL AND TRENDS

L. kowas menncaed in the Introduction that the United
Nations Secretariat expects 10 le able to prepare, for review
by Governments, statistical - backgronnd informaiion,  This
would include data on the share of the industrial sector in
the national ccanomy, installed capacities and outputs of main
industries and imports of industrial gocds. Flis question s
intended o seek such supplementary or corrective informa-
tion pertaining to these data as the Government may wish
to furnish,

L2. Industrial mmemplovment in under-developed  countries
takes the Torm «f (i) totally unemployed workers in large-
scale industries, ad (i) under.cmplived workers i handi-
craft and cottage industries, Fhey nay be distinguished in
the reply 1a L2 (¢).

L3 In the reply to the questicn an capital formation for the
various types af industrial enterprises, it will he desirable to
distinguish, wherever possible, between the sources marked

Gon

X" in the fdlowing scheme:

Fype wf enterprise

Jointiv vaencd,
tublic and

abli Ieivate frivate Cooporative
(1) Revned profirs N \ N X
() Taxation N A
i) Domestic borrowing \ X
(v)  Daotoestic cquity
ciaptal \ N X
(v) Louns Trore nembers X
(viy Government sponsored
industrnd finanee
carporations and banks N N X
(v Lowns from 1he
Govarnment N N X
(vt Provate Joreign capital:
() Debeman \ X X
(0 Fomn \ N
(axy Loans frow iner-
mational agencics
(with speciicaion) \ N \
(v Forepm Governmenis:
) Toans X N X \
(M Grants \
H. s

ILL. The Gevernment normally pursues several aims in s
ndustrial pudicy. Some of these are of key importance w hile
athers are derivative «ar secondary. In vour reply, you may
distinguish between the principal aims and the derivative «r
sccondary aims, Fullowing are same of the examples of the
aims pursued,

(A) Maximization of the growih 1ate with reference to o
specified Tengh of time, Thus, the develapment of heavy in-
dustries in the industrial programme could be considered by
some Gavernments as 4 means of realizing maximum growth
rate: other Governments might concentrate on  the develop-
ment of light”™ or cansumer goods industries. You may
mdicate the time horizan during which the rate of growth
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is to be maximized, Heavy industries may find an important
placc in the plan on account of nen--economic fuctors (e.g.,
desire for nearly self-sufficient national economy; the creation
of an “industrial climate™, consideration of defence, ete. ).
Fhe gestation pericd involved in the planning and the com-
pleticn af heavy industries projects s normally very long,
Cansequently, heavy industries may be  developed on the
Iasis of the demand anticipated after the planning period.

(B) Immediate maximization of emplovment. This aim may
lead to a preference for labonr-intensive techniques wherever
feasible and the develapment of industries with lower capital-
outpnt ratios.

(C) Increase of foreign exchange resonrees. This aim will
result inemphasizing the development of export-promotion
and import-substitution incustrics,

H.2. Fhe Government nay give qualitative information in reply
to this guestion,

HE  Tue NaTURE OF THE PLAN AND THE PLANNING AGENCIES

HLL. Following is a brief enumeratican of a few of the several
possibilities to suggest the nature of the response. Detailed
ntormaticnn would be appreciated:

(\) A camprehensive plan for all sectors of the econormy,
to be implemented by government organs (e.g. centrally
planned economies); or

(1) A plan for the public sector o be implemented by the
Government, combined with a pdan far the private sector,
the fulfilment of which is ensured as far as possible by laying
down priorities by use of fiscal, monetary and other in-
struments, and by the Government's financial, technical, and
other forms of assistance; or

(C) A plan far the public sector combined with 1 mere
forecast of activities in the private sector; or

(D) A plan for the public scctor, to he implemented by
the public authorities unaccompanicd by any planning for
the private sector; or

(F) A mere forecast of trends accompanied by the recom-
mendations on- g few gnidepasts for the Government policy;
ur

(F) A plan confined to a speciticd region of the country
or wa sector af the economy,

In a few cases, the revenues or income derived from
specitied scarees (e.g., oil revenues royalues) are assigned
far investment in certain types of projects. Since amounts of
reverues derived from specified sources fluctuate from year
to vear, the investment programme in the plans is not spelled
out in terms of cither total investment ar the number and
specificatiens of projects; consequently, only the broad charac-
ter of projects is initially worked out rather than a programme
campased of specified projects.

Fhe plans may be divided intn three categories depending
an their duration: (i) annual plan, (ii) medium-term plan
(twe o seven vears) and (iif) long-term or perspective plan
(cight years and more),

You may wish to indicate whether, in the case of perspee-
tive and medium-term plans, the practice of a revolving
planning period is being followed, i.c, the planned targets
being periadically revised (e.g. every vear) in the light of
the experience of the preceding period, and the planning
period extended accordingly.

N2 An exhaustive statement would be appreciated on the
legal position of 1he plan and the location of the legal respon-
sibilities for the farmulation and approval, as well as the
implementation, of the plan or plans. A few of the several
possibiliies would be:

(1) Incorporated into law by the legislative organs for
mandatory unplementatian; or

(i1) Incorporated into law as a guide to action for the
Government's economic policies and practices; or
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(i) A declaration of policy approved by 1he legislanive
organs, or

(iv) A declaration of intentions by the Government with
or without consideration, but wot reguiring approval, by the
legislative organs.

HL3. For annual, medium-terin and perspective plans and cor-

responding regional and sectoral plans, vou  nav wish 1o
mdicate:
(i) The official title of the respective ageney;
(i) Tes place in the Lierarchy of government machiners
(ni) The internal structure and composition inclnding:

(a) The directing and coordimnting suthority within the
agency;

() The division of work within the ageney;

(¢) The number aud gqualihcations of the sttt membees
(e.g. economists, architects, engineers, statisticians, sociologists,
agronomists, lawvyers, etc.);

() The mode of their recruitment:

(iv) The detailed functions of 1he agency:
(v) The external relations of the ageney with:

(a) Other planning and/or implemienting  agencies;

(5) Otber administrative and legishitive badies;

(¢) Academic institutions;

(d) Private organizations (chambers of industrics, trade

unions, ctc,) and representatives of the public.
It would be appreciated if special attention could he given
to u detailed description of (i) the agencics responsible for
central planning, and for planning of the indnstrial sector in
particular, with specific emphasis on the co-ordination be-
tween the two agencies, and co-ordination hetween the agency
responsible for plunning of the industrial sector and the
private secior and the handicratt and household sectors and
(1) corresponding implementing agencies and their co-ordina-
tion with one another ond the planning agencies.

HL4. (@) You may wish to nanie the special agencies, or groups

within the planning or impleinenting agencies, responsible for
supervising the timely implenmientation of individual projects
and of the plan as o whole, and explain how the supervision
is carried out,

(#) You may indicate the agencies entrusted with the task
of preparing the progress reports of the plan: whether such
reports are prepaied regularly or on an ad hoc Dasis: and
whether they are published. You may also indicate whether
analyses are carried out 1o identify the causes responsible for
discrepancies between the planned targets and actual achieve-
ments,

TV, PROCEDURES AND METHODS APPLIED 1N
INDUSTRIAL PLANNING AND PROGRAMMING

A. Over-all planning

IV.I. (A) You may vish to consider including in your reply

to this question:

(1) A statement on how you assess the investment poten-
tial  (absorptive capacity for investment resources) of the
economy: and in doing so, whether and how you take into
account the following factors:

(¢) Uulization of:

(i) Idle or under-employed labour force;

(i1) Unused or under-utilized machinery and equipment
in the “organized” modern large-scale seciors of the cconomy;

(i1}) Unused or under-utilized tools and equipment in
the “unorganized” handicraft and household sectors of the
economy;

(6) Expansion of the investment sector by drawing upen
unused resources and. or by diverting resources trom the
consumption sector by means of:

(1) Permitting a rise of the general price level without
any regulation or control impesed by the Government;

(it) Controlling the price—with or wihout rationny—
of essential goods (especially food and clothing) but without
iy terference i the prives of other goods;

() Fixing the prices of most goods by the Govermment
or speetalized agenctes inaccompanied by v raioning of
comume.goods (some contrally planned ccononuesh, and

(ivi Fixing the prices of most goods combined with
ritioning of essential wage goods (some rationed Walge goods
mav be available ar higher prices on the “free”™ nurket)

() Exponsion of prodnciion of consumer goodh o ek
tion to expansion of emploviment and incomes:

(/) Possibility of using import « surphis conumnodition, ¢,
foudgrains,

(23 1t vou employ an aggregate model to woark our the
plan, a detled siatement on obieetives, endogenous
cxogenous Lactors and parinucters of the madel, sectors in-
chuded inehe modet, and e technigue anploved in workmg
out the maodel, inchiding a statement o the provedires sl
miethads cinploved  o;

(1) Achieve CONSISteney nnter mdnstry relations (c.q,
inputourput analysis);

(1) Co-ordinae financial and phyaical phning, .md

Gn) Elaborate the programme of indis il projects con
staent with the plan (model):

(3) H vou arrive ar the aggregare plan as aovesnh of the
projection of trends for the mdividinl sectors or industries,
A statement on procedires and methods emploved for:

(1) Projecting the 1rends:

(i) Achicving o consistency in inter indirstn relitions;

(i} Ensuring that 1he rewlting aggregate plin is con-
sintent - with the overall availability of  financiat TesONrces,
forcign exchange resources and physical and human resources,
such as machinery and cquipment, raw matevials and man-
power, and

() Translting  the  projected  teends o the pro-
granmmes of individual projects;

() 1 yon arrive at the aggregate plan ind the plinned
targets as a result of the snmmation of individial projects,
4 statement on the procedures and nethads emploved  for
achieving comsistency in - inierindistey relations” and - deter-
mining that the aggregate plan is consistent with availabihity
of financial, forcign exchange, physical e hopun Fesonrees,

(5) H you smmlancousdy employ more 1than one of 1lhe
three modes of plaming outhned under (D, (H and (), a
staitement on procedures and - methods emploved  for each
mode of planning and tor co ordinatmg 1he varwns modes of
planning;

(6) A description of the measures vou adopt to counteract
the undesirable conseguences of expansion of  investinent, i
any, on:

(0) Prices of wage goods;

() The cost structure of indostrics and the general price
level,

(¢) Speculative and hoarding activities in commodity mar-
kets;

(&) The programme of public and privae borrowing;

(¢) The standards of Iving of the less Hexible income
groups among the comrnunity,

(B) You may wishi to explin the procedures of the co-
operation between the policy nukers and (rechnical) planncrs
i the formulation and finakization of the plan.

B Planuing of the industridd scctor

IV (a) If yon employ inter-indistey analysis, the method
of material bulince-sheets, or lincar programming, you may
wish to list the sectors and industries in which the cconony
and in particular the industrial secior have been subdivided;
and also to explain how the metliod cmployed tukes into
account:

——';his problem will not arise # the material balance-sheet method
is used in preparing individual projects.
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(i) The demand for consumer goods;

(1) The demand for investment goods;

(i) The demand for export goods;

(iv) The demand by the agriculural and services sectors
for the goods of the industrial sector;

(v) The demund for intra-industry  goods:

(vi) The subdivision of total demmand for the goods of
cach sector hetween domestic production and iniports;

(vii) The speciic resonree endow ment of the conntry;

(viit) The processing of raw niaterials hitherto exported
in their mataral forn,

(5) You may wish 1o indicate how the speciiic nature of
the requicements of skilly i varions ficlds and ar different
levels are estimated., I vou eoploy ditferent methods for am
mual, medinm-term and perspective plans, vou niav wish o
indicate it in your reply,

V.30 In considering the requiremients of electric poser, trans-
port, cte, it s possible tit the time horizon taken into ac.
count is longer than the pln period. 1f o, vou mav indine
the time horizon taken into account.

Co Planning of the public scctor in industries

V4. You mav wish to explain the methods employed  for
integrating individual plans of the pnblic enterprises and the
over-all plain at the stages of both the formmlation and -
plemientation of the plans,

V5. (A) You may indicate whether the selection of individual
projects is hased on a priority scheme for the national economy
as a whole within the limits of total available resources, or
for the industrial sector separately within the limits of the
resources pre-allocated to that sector, In the latter case, you
may mention whether there is an after-check to compare the
marginal projects in the industrial and other sectors,

(B) You may indicate whether the evaliation and priority
allocation of projects awe hased  on profitability estimates in
accordunce with the market prices of production factors, in-
cding foreign exchange and yields, or whether deviations
from these prices are used o take into account the ntrinsic
values of the factors and yields from the point of view of the
national cconomy as a whole, In the latter case yoi nay
describe the  method applicd in detail: if accounting or
shadow prices are frequently used for this purpose, please
indicate tor which factors or products, their values, and the
method by which they are being determined. Please indicate
also whether the same accointing prices are applied in all
sectors of the economy and, if not, explain the differences,

W6 (@) You may describe the arcangements made to ensire
the timely progress, and effective completion, of the public
industrial projects, including a cheek upon actnal as against
scheduled expenditure on their constrnction,

(M You may wish to indicate whether the tnancial provi.
sions of the industrial enterprises are subjected to an annil
budgetary appropriation, You nuy also state whether and to
what extent the individial enterprises can use the sarpluses
accumulated by them for further expansion, and what are
the provisions for financing of the operating losses which they
may lave sutfered.

D Plauning affecting the private sector

V70 You may wish to indicate whether the Government has
set up 2 perinanent or ad hoc machinery for consultation with
the private sector, whether the consnltation is carried on
with the representatives of industry as a whole, groups of
industries, individual industrics or individual cnterprises, and
whether representatives of Libour and consumers in addition
to those of the management participate in these consultations.

E. Forcign cxchange necds

IV (A) In considering the foreign exchange requirements of
industrial projects, you may state whether you work out
separately the budget for imports of plant and machinery,
and the budget of recurrent foreign exchange requirements

04

.,

(e raw materials, spare parts, technical services, rovalktics,
cte) IF so, please give the acconnt of the breakdown,  the
relative proportions of the two types of requircments for the
industral sector as a whole, and by industria! branches,

(hy Yon may ndwate the indnstries which are being de-
veloped or expanded with aoview o saving o carning for-
cign exclhange cither by substinnimg wports or expanding
exXports,

() You nay mention the measures, it any, m- industrial
planning and progranmiing which have heen and are bemng
tiker 1o reduce dependence on nmported machmery,  raw
naterials and wehnmical services, and foreign echmical hnow -
how,

() Yon mav wish o meation whether in plng n-
dastrial projects vou have prosaded for (u) rediemg the pace
of the construction of pl‘ui('tt\——.lnd tht'r('hy \pl‘(‘;l(lmg over a
lomger  period the foreign exchange requirenients—and or
postponing the  construction of certaim projects as vt not
mitated, - case of an nexpected emergency of shortage of
forcign exchange resources, and ey ersely (&) aceclerating the
pace of construction of projects and or wcreasing the nnmber
of projects to be undertaken, in case of an unexpected e
provement in - the availability of foreign exchange resonrces
(favourable change in teris of trade, receipt of foreign grants
aru lans in-excess of expectation, etc.).

(F) You may indicate whether any provision  of forcign
exchange reserves is made, specitically aimed to ncet require-
ments of the industrial sector in e event of an uncxpected
fall in the foreign exchange carnings or in the receipt of
forcign aid, and if such provision is made, what proportion
it bears to the total foreign exchange requirement,

(F) You may describe the arrangements made o ensure
that forcign exchange requirements of the industrial enter.
prises v the private sector are accurately assessed, and the
available foreign exchunge resonrees are allocated in accord.
ance with over-all priorities,

Vo INSTRUMENTS FOR PROMOTING AND ) NG INDE STRINL
DEVELOPNMENT

Ao Savings and meestment

Vol (w) Puablic savings consist of excess of tax revenue over

current expenditure,

(5) Business savings include internal savings of the public
enterprises. In cases where no provisions are made to attain
specttied magnitndes of savings, the Government nay indicate
the incasares, if any, taken 1o increase savings, In some coun.
ries, if categories of wavings given i the gnestionnaire are
not appheable, another set of categories may be substituted.
In some comntrics, the measure may include price regilations,
sulventions and loans by the Government,

V20 This question deals with the casures undertaken o
distribute savings between public and private sectors, since
the savings generated i each sector may not correspond to
the planned niagnitude of investment assigned to them.,

B Frsed, monctury, and financial instruments

V.3 Following are some examples of the fiscal incentives relat-
INg to income taxes, profit taxes and depreciation allowances
which may apply.

Income taxes:

Exemption from income taxes of persomal income derived
from specified types of industrial debenture. You may in-
dicate the maturity period of these debentures and the nature
of these tax concessions,

Corporate taxes:

(1) A reduction in, or exemption from, taxes on profits
for a prescribed length of time granted to any industries
or industrial enterprises (tux holidays). 1t will be h-lpful if
you indicate the nature and duration of these concessions.
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v
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v

(2) Tav exsemption of undistribnted prohts. Please state
the natare ot condions, af any, wnposed for geanting these
exemptions (e, the re investinient of such profits, o),

(3 Lower rate of tax on retained profits than on distri-
buted profits,. The statement of the actoal rates of profit
tanes wll e usetnl,

() Freatment for tax purposes of the capitalizaton of
tnchsteibinted prohts i the forme of assianes of shares to
sharcholders,

Deprecuation allowan ¢ :

(D) Grantmg ol o totd depreciation altowance in exeess
of actnal nvestment costs, Please mdicate the extent of excess.,

() Granting anvapated  deprecianon allowanees for -
vestment of long maturaton perind, i speatic mdustrics,

You mav indicate the nsial ety periods for sach i
cestinents and the advince allowanees as a0 percentage of
hxed costs,

35 Aecclerared depreaiation i the cise of some industrices
or emerprises. Yo may anchaate to which mdistries o enter-
prises this apphes, the approximate hife of fixed assets for
cach of these indnstries and the total period diring w hich the
entire depreciation allowance can he claimed.

Yo may forther indicate w hether the Government foliows
the straight ne methad of  depreciation or the declining
balance method, and yon may deseribe in detnl the method
adopted.

A4 You mav explin the monetary means enmiploved  for
stimulating ndnstrial development (e, lower rates of in-
terest on long term credits, ete) and the desired effects,
S0 You may supply the articles and menoranda of the In-
dustrial Banks or Development Corporations and furnish the
following infornwation in respect of cach such institution:

(1) Name,

(i) Role of the Government i the organization and man-
agement;

(i) Financial contribution by the Government and of
private domestic capital:

Capitalequity;

Loans (please indicate rates of interest and maturation
periods);

(v} Facilitics offered through the Central Bank;

(v) Guarantees for payment of dividends and interest on
shares and debentures bought by the public;

(vi) Functions: promotion: management; training of per-
sonnel; financial assistance:

(4) Purchase of shares:

() Long-term louns;

(¢) Medium-term loans
especially designed to assist:

(@) Large-scale enterprises;

(4) Medium-scale enterprises;

(¢) Smallscale and cottage industries;

(vin) Participation of foreign capital, including the natre
and form of participation:

Private capital;

Foreign government;

International institutions,

Any other source.

6. Sclf-explanatory.

Trade policies

-

7. {A) You nuy indicate whether there is any permanent

organization (e.g., a Tariff Board) with a view to granting
protection to industries. If so, please describe its constitution
and the principles on which protection to infant and ‘or
established industries is granted. You may also indicate
whether protection 1 infant industrics is normally granted
for a pre-determined limited time period.

(B) You may mention the measures taken to ensure the
ethcient performance by protected industries and to ensure
that the protected industries supply goods at fair prices to
consumers,

() You nav indicare whether the Govarnmen viposes
grmtitative restrictions, ncludimg camplee profnbion on
tmports of any tvpe e goods i ordar taon (i protece dee
mestic indistriesy (4 deselop new mdnstries: o (o)
proserve foreign exchange resanrees for essent il Hipeorts: Jaml
give the it of goods and the degree of quanutame restin
tons imposed on them ander cacdi of the three he nls,

(D) In cases of an over all shortage o forenen exchana
resonreese vorr may wish 1o state the means adopicd byt
Government 1o factlitate miporis o nachmery e arto
goods required tor domesie mdustrd - des clopinenr, and
oxplain the ssstem o prionties o ranomng - alhation o
forcign exchange and siance of unport beences. Yon
abor speaty the mdistries and projeas wbich recen e preferen
b treatent. Yo may state separately the nieasires ahen
() - cnergendies and (- on g permanent basis whee 1he
shortage i Tikedy 1o contnne tor a1 long e,

(1) You mav deseribe the goods nsporied umder an open
gencal import heenee and the proporon of anch Hnpors u
the total tapart bl on i average of e Tast thice vens
accounted by them,

Y Yo may desarihe sdhiemies destgied a0 promiane o
ports, snelas export bonds schemes or ther o of expon
stibsidlies: export msarance, Guality connral of goods expor i,
(R

D, Lcononie orerheads

VS (A You may state whether the freight policy o
ternal trinsport i designed o enconrage nednstrial develop
mente and af s, state concessions on reight rges or b
sidies given for the carriage of specitic goods (raw narerials,
nachinery, finished  prodicts, cte) and the svstem of alloca
tion of freight cars (or trucks) in the cse of strains and
shortages in the transport svstenn,

(B) You may wish to state whether there are any special
concessions on prices of power and Fuel supplicd to indnstral
establishiments. If so, give details,

() You nuay describe the measures, if anv, tahen by the
Government to augment the supply of power for indnstrial
establishments. Please give detiils of the measires nndertaken
by the Governinent,

E. Regulaton and control affecting the private sector

VY. (A) You may state the objectives of the control of capital
issues, on what basis they ure controlled, and which orgame.
tion 1s entrusted with the contral.

(B) The location of industrial establishinents may be regn
lated with a view to avoud overcrowding of speciticd urban
centres or regions and preserve resdential areas, to promate
undcr-developed regions of the country with a view to achicv-
ing a balanced regional development, to spread indnstrializa
tion to rural arcus, cte.

(C) Licensing of factories mav facilitate the mamtenance
of statistical records, inspection of sanitary and safety standl-
ards, implementation of labonr legislation, cte.

(D) You may also state the objectives of price control
and rationing of certain goods and also hat the goods, prices
of which are controlled or snbsidized, and the goods winch
are centrally procured and distributed through o system of
rationing,

V. External vesources
V0. The firse alternative s applicable 1o conmres windh are
predominantly  capital iniporting and the «ccond ahernative
to predominantly eapital exporting conntries
(A) Capital importing countrres. Yon way distmgnish De-
tween continuing measures and wd Aoc mzasnres, Distinction
may also be made between measires affecting resonree inHows
from public and private sources.
(1) You may mention measures taken for servicing external
public debts.
(i) You may mention the measures, if any, adapted by
the Government to encourage partnership of domestic and
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forcign private capital, so s to ease thie shortage of foreign developed elsewhere o domestic circumistances and_or (i) is
exchange resouices, related 1w the processing of specific domestic raw muterials,

(ii1) You may wish to state the Government policy regard- and or (iii) is dirccted owards developing wew or improved
ing public ownership in cerain sectors of industry, In case technigues. Yon may also indicate how the resnlts of reszarch
of natiomalization, wlhat are the provisions reganding com- are nrade available o and applied in industries i cach cate-
pensation of foreign owners® pory of rescarch. You may deseribe the distribution of ex-

(i) You may deseribe in detail the Goyernment provisions penditure on research betw cen the Government and the private
N respect of remittanee of income on private foreign invest sector,

ments and repatriation of capital,
(v) You nuay state whether the  participation of private
forcign capital “in industrial enterprises s sereened by the

Vi You may wish o mdicate the distnbution of expenditure
on these meastires hetween the Government and private

. o . - . . CHICTPrise.
Govermnent and if so, explain the obiectives of such poli .
and the criteria appliced, VIS0 Selfexplanatory,
_ (vi) You I"."'Iy mention the arcas of mcustrial activities, if Voo You may wish to state the names of institunons w lich
! .m_\l, tlrn;n wineh paruaipation of the private forcign capital s promote industrial estates and industrial co-operatives, their
excluded.

e . i, . precise fimetions and their achics ements 1o this date.
(vih) You may state the regulations, if any, prohibiting o

restricting - ownership of controlling mterests in- indinstrial

. o VE Past pivELOPMENTS AND BROSPECIS
enterprises by private foreign capital,

(i) You nmay state the seps taken inthe form ot VEL You may wish o indicate how the apprasal and seritiny

. VEStICnt promotion: centres to attri | private toreign capital, of policies, procedures, nstinnions and measures - the ligln
9 : 1y Y o N - 1 3 . T N 2 . . . .

%) You nuay describe’the provisions, if any. regulating oc ob actual experience led to significant modifications and

restricting cimploviment of non nationals 1 e BEHLgZCeent
and techmical st of the firns owned or controlled by private
foreign capital,

() Yon nay indicate whether the Govermment s bonnd
by (0 covenants or areanes with torcign. genermiments, or
() provisions in the Constimtion, or () resolitions and
pohcy declarations, wherehy it commined 1o pavient of
Fnr compensation for 1he acquisinen ot forcign owned n-
distrial establishments.

Please atach copics of the relevant documents 1 vonr reply,

() You mav wish to niention explicitly: whether ihe
Government aceepts the jorisdiction of the International Court
of nstice of iy other form of Jegal or arbitration settlenent

changes in themy Yon inay pav speaial attention 1o nioditica.
tons and changes mothe following ficlds:

(1) Relative role of the public sector, the private sector and
CO-OPCTINVe Cnlerprises;

(0 Integration of the privare sector o the oser all plan;

(i) Coordination of physical and tinancial plannimg:

(1) Promotion of hnancing  mstitations ;

(V) Preparation, selection and appraisel of projeas:

(v1y Redueing of foragn exchinge reqrirements of projects;

() Integration of industries. hoth as regards supplying
mdustries (Chackward integeation”™) and constming mdustries
Ctorsvard mtegration™ -

n (Ii\lrlllcs ill\n]\lll}! the I'IL'.hh and u|1|IK')I|nn\ of lui\.m- (\i”) “"]'m“.(l (IC\C}“'””C"I of imhmr_\ with that o power
forcign capital, Al tramsport: . : .

(D) You may wish 1o state the measires and regulations (%) Promotion of, and asastance to, simall seale .‘"d"‘m."“"
made by the Government afecting mpart of technical know (1 Developient and - promonon of exportoriented - in-
how (e, rovaltics ), dintrics;

(1) Developient and promotion of miportsubstimong

(BY Captal cxporting countriee. Measnres taken by the
diniries;

Government 10 enconrage exports of capial, e speaal iy . _ .
treatment of foreign income, public msrance and giarantees, (xin) '\"“"'g"'_""'” of public vnerprises;
establishment of special financing institntions, (xon) Promotion of higher productivity,
(xnv) Coneentration ol ownership and operation of enter-
prises e the private sector;
VAR You mav wish o indicate the arvangements provided (v Bocation of ndustrial  emierprises for ensuring bal-
for the wwning of inanagerial personuel, varions categories anced regional deselopment,
of engincers and welmicians and skilled Labour, mcthods em
ploved For recruiting and training them, including in-plint

VoEL o Self explanatory.

VL2 Scelfexplanatory,

traning:  for aceelerating and mtensitying  and nnproving VES You may wish o imdicate the extent 1o which the
traming: the periods considered necessary tor imparting kif- chiamges brought about in (@) the infrastructure of the econ-
ferent types of skills: and methods for working out the oniv, (4) the manpower distribution among the main sec-
furare deniand for - differem categorwes of skills. You i s of the cconomy, (¢) the relative importance of the in-
alsoexplain the extent 10 whicl the costs of traming are dustrial sector, (d) the relative inportance of certain industries
borne by Government, private enterprise and indiy idnl within the sector, (¢) the twechnological level of industry,
trainees, (/) levels of skills of the labour foree, (¢) institutions and
ticir wternal organization tend 1o facilitate the further de-

G Genoad velopment of the industrial sector.
V.3 You may indicate whether the technological rescarch (i VI4 You may indicate the changes which you envisuge in

aims primarily at adapting technigues that have been already the next wn years in the items enumerated under VI3,




Preliminary Bibliogmphy for

Industrial Development Programming

Part T of the Prcliminary Bibliography for Industrial Development Program-
ming—"Industrics in General”—was published in the previous (hfth) issue of the
Bullcun (Sales No.: 62.11LB.1). It included 374 entries distributed among the follow-
ing headings: A, Bibliographics: B. General cconomics: C. Selected industrics: .
Costs and production functions; E. Institutional; F. Data and sources; G Conn
try industrialization reports; H. Gas, petroleum and energy: L Transport and indus-
trial location.

Part 11, which completes this prehiminary bibliography, is devoted to chem-

ical and related industries. The list is presented alphabetically by author, or by tide
when no author is indicated.

PART Il. CHEMICAL AND RELATED
INDUSTRIES

TABLE OF CONTENTS

Eutry Nov.

; A, Economics URE ]
§ B Planning and locational studies 45 45
g €. Sources for cconone studies 406483
m D, Perioicals L
E. Studies relating to industriatized countries 521 5%

F. Data and sources pAPR LM

% G, chhnic."ll assistance reports for individual countries and simnilar a
\ nraterials SRi617
H. Cost cstimation, vectors, sources 618645

L. Capital inputs, equipment, ancillary pracesses, construction Ol

|- Technical assistance reports on technological and cost problems )
and similar materials 670-706
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dustral reponts and pubhications, ¢an

sohdated  Tisting thrangh June 12,

Washington, Do, o115,

oIS, Vuokress,

Pierto Rico,

niemorandinm,

Salt hased industries in
Unpublishied
Feonon,
Administration, San hian,
Jarnary  JusT,

consulting
Development
Pucrto Rica,
I Mimeegraphed.

The production of sen-
thetic Bbres in Puerto Rico, Unpublished
consnlting  report, Feonomine Develop-
ment Administration,
Rico, 1956, 12p .
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San Juan, Puerto

ul7,

Tt recovery ot sulphuric

acd from petrolemn rehning and s

application to selected activities in Puer-
to Rico. Unpublished consnlting memio-
randim.  Econoniic Development Ad-
ministration, - San - Juaa, Rico,
Finuary 957,
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615 Aekorg, R, L

Production and inventory
control

m a chemical process, Opery-
lons research, Operations Rescarch So-
Aty ol America, Baltimare,
1955, 3(3):319.333,
Comstruction— of

August

mathematical
model and its abandonment in tivour
of g simple schednling  process.,

019 Auns, RS, und Borrnkor, R, Renta-
bilit¢ d'un

procedé chimique,
Dunad, 1458,

Pars,

624, ——= — and Newton, R, D, Chemi-

cal engineering ot estimition,  New
York, McGraw-1hll, 1955,

621, Brokaasy,

. I’Llnk(:stcnrcchnuxm n
(Il'r

chimischen  Indnstrie (Caleulation
ot plinned costs in the chemical in.
dustryy, Zewtschiift  frir Betichsadr-
schafts Fors huung wnd Praxic. Gottin-
sene Jannary 1953, 23¢1):33.55,
=2 Chemicals from petrole, Chemieal
engoncering. New York, McGraw-11il,
I8 Mav 19359, p. 18],
Flow  chare, meluding o method
tor locuting technalogical change,

Cinvon, CO ML ed, Cost engineering
mothe precess industries, New Yark,
McGraw-Thll, 1unh,

Presents facts and data necded  for
making cconontical cost and profita-
ity analvses in the
trics,

process indus-

Furnc WL Keves DL 14 and Crk,
R L Induaral chemicals, New York,
ol \Wilev  and 1957,
cditiom, 498 ),

Lasts the fimportant cconamic and

tedmical factors of nanyindustrial
chemieads,

Suns, second

Grone LA, Probleme der Kostenrech-
ming o der chemisehen Indnstrie, i
Beispict der Chemiclaser-industrie (Prol
lems of cost dccounting in the cheny-
il indistry, on the example of  the
ssnthetic fibres industry).  Disseldort,

Fhonomische Verlag, 1957, 245 .

260 1hwery, J. Chenieant Process economics.
New York, John Wiley and Sons, 1938,
291 p.

Leonemic design and operation of
precess plints, Selection of new equip-
ment: design of  process plant opera-
hon of existing plants,

Hew, ) ed Chemicai Process eco-
OGSy 0 practice. New York, Rein-
hold - Publiching Corporation:  London,
Chapman 1141, L., 1956,
Economic evaluation of chemical
CngIneCring processes, an introductory-
level discussion,
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Indwstrial and engineering chemistry ed.
Modern chemical processes. New York,
Reinhold  Publishing Corporation, 5+,
published up ra 195%: 1, 19500 11, 1952,
11, 1954; TV, 1955, v, [k,
Series af arucles deseribing ¢hemi-
il manufacturing  plants by the
ctors of Industrial and engineering
chemistry, i conjnnction with  the
technical stffs of  the ceaperating
orginiZiation,

Kikk, R D oand Ovinr, D F. ed.
Encyclopedin of — chemical  technology.,
New Yark, Intersaience. 11171955,
Thorough coveruge of the ficlds of
chemical  enginecring and  industiial
chemistry. Includes chemical process
industries,  sich as oils and  fats,
putrolesm refining, metallurgy.

Maxvern, € Lo Electrochemical  en-
pinecring.  New  York, MeGraw 111,
1960, fourth edition.

Prewe, I 0L ed. Chemieal  engineers

lundbook,  New  York, McGraw-Fill,
1950, third cdition,

Rasic reference ook for all types

of chemical engineering comptations.

Prorvrs, Mo S Plant design and eeo

nomics  for chemical  engimers. New
York, McGraw (61, 195K,

Riso, W,
York,
631 p.

T Indostrial chemistry . New

John Wilev  and  Sans, 1947,

Rucer, R Indostrial chemistry, New
York,  Remhadd  Pablishing
tian, 1949 9lth «htion,

Corpara

Seowiver, UL Trocess engincering e
naamics, New York, McGraw Tl 1955,
Valuable  chapters o capital  re-
(lllil't'lnt‘nl\. COsts, provess cualuation,

Surivis NO The chemcal jrocess i

dnstries, New York, McGraw ThIL 1956,
sceand rdition,

Surevi, ReONC Indusine o
quinicn. Traducwdo par Toral M, T
Madrid, Dosat, 19340 1242
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Staford  Rescarch Institnte, Product
flaweharts Tromy the cheamical economi. s
handbaok, Monlec Park, Cahform, 1951,

Srnrson, P Oparatons resaarch ap
plication i the cherical imdnstries. fn-
dustriol  wind  engineering
Washirgton, DG, Ml
407,

chemistry,
1956, :402-

General cost cquation yn teris ol
variable factors developed  for a
fermentation Retrospective
scheduling Tor three years preceding
the study hows that substantial sav-
g s aforded by the method

Prowess.

Tusasy, Ko IL Die Bewertung von
marktpreislosen Kuppelprodukten in der
Kostenrechnung  der chemischen -
dustiie (The  valuatiin of by products
having no market price in cost calcula-
tions in the chemical industry). Zeit-
schrift fiir Handelswiscenschaftliche for-
schnung. Kiln-Opladen. 1934, (4):1%6-
173.
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Tyier, Co Chemeal engincenng  ovo
nonies. New York, McGraw Tl o4,
tenrth edition,
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terior. Burcan o Mines, Goude dor niah
g costestunates tor o chemneal by
aperations, report ol imvesnoations, N,

1534 Washmuten, D, 1o,
Vitsessor, o Co Clienncal engineaing
plant desien, New York, MoGraw 111,
1Y, 608 .
Wik, T L Need help e tinding
cont dlata® Chenmncad engineering, Now
York, McGraw-11ill, October 1954,
BibEography with subicct indo,
Wooaesison, )|
plant chemical aperation. In Mrocecd-

Programming a  tar

ings of a saminar i linear progranming
and inventory managemont. Pitesburg .
Fennsyhvania, Methods
Cannail, 1455,
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ANCILLARY PROCTSSES, CONSTRUCTION

Arvcvvear, 1L und O'lwassere, | D
Encrgy for process industries, Chemiead
engincerg. New York, MoGraw {hil,
I3 Julv 1959, b, 131,
Complete anabvas, wath el priee
OIS,

Brinsh Producnvats Conndl, The hand:-
my ob inatenalss Landem, 17450,

R - Building. London, 1950,

Fugineerig news record, weekly, An
nial review e torecast namber, nnd
fobruary, il
buililing  cost surver,  carly
New York, McGraw Thil,

constriiction and
Oxctobw v,

France, Conmnssarnat pdral da plan
de nadamisation et équipanicnt, Pro
micr rappart de L Commissaon e ma
dermsation dos indnstries

Pans, 1940,

chimgies.

Fucls, ceanbustion and

York.  Mdtiraw Thil,

Griswarn, ]
frienaces, Now
14946,

IThawrineroxn, G0 Cooed. Maerials han
dhing manual. Philaelplig,. Pennsilva
na, Chaltan, 19520 431 p.

Sliews  plant - operatars and — top
nanagement the varicty of materials
handling cquipment available stal-
latiom, aperation and mainte - are
covered, Shaws how to nia-
terials handling  costs b g the

right cquipment Jor the best possible
iul).

tlrvard - Feonomie Rescarch Project.
Captal coeficients for the chemical in-
dustry, Cambridge, Massachusctts, My
1952, Mimeograpl-d.

ITwNes, DO Materals handbing equip-
ment. Philadelphia, Pennsylvania, Chil-
tun, 1957, 636 p.

Suggestions given {or cutting cosis
aul improving the competitive posi
ton of firms that handle, move, proc
oss, store, pack, transport or assanble
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Giment,

hwas 10 R Matenods andhing, New
Yorke Mo [hlL 1935, 370 p
Principles. work sanplitne . mon, ane
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ke, 19w,

for Provess

Caprital cost eshimates
mdustries, Chemircal en
ameermg. New York, McGraw W,
Marcde 1960, 2113 |30,

Look raamd  the  workl, Engmeering
news record. New Yok, McGraw il
17 September 1959, ug i,
Constriction imatenals prices al
1959 Maierals,

shapes,

wages, worli? sarves,
stractiral steel ranturcing
steel sy Portknnd canent, fumlixr,
hrst-class pine seeond class pine,
grave s sand, Faibour Oncluding fring
benetits, secial chargesr, common
Libonr, heasy crnstrnction, hinlding,
skilledd Labonr, bracklinvers., Carpenters,

ctrncneral aronwe iwkers,

Pysve Looand Howiwe, RF. Us
l-ll‘".ll rattos mvested dalbars <l dol-
Lies, Cheniiond engineenng, Now York,
McGvaw B S Felnpan [, 131
136

Gives mbormaticn tor 4 variens
ol mdnstics, imclading chomiol
nstrics,

Makks, B | The prcdicton and il
vas ol danand tor replicenient Jurts,
Mitncapmlies Minncsote, Vogserane o
Mot 1900 Dioctanal g etation.

Povew, TLOTD Constrncion ostinates
and e New o York Motiaw Ll
PO, thivd edinon,

Ourk cstmaton of seam plant onts.
Petrolesnr re finer. Vionsion, Ve, Guli
Pabhishing Compary, Moy 1959, [RAPS

Riwaas, ‘U indistrial instrenne ntn or
maasirement and control. Chenneal en
wineering serien New York, MoGrw-
thll, 1l

Rucer, FooR Chenicl pooess nia
chinery. New York, Remhold Pablish
ing Corporation, 1953, woond  cditon.
PREE
Downiption  of kinds of
cdumical process equipanent.,

Ryax, J.

JNCES -0

V.arious

Carrent depreaatinn allow

evalbation  and  crnncsm.
Studies in industrial economics, aninlber
% New Yark, Fordham University Press,
[958,

Stavan, ROGoand Merrna, A, M. Ma-
chinery and  equipment for rubber and
peastics. v Lo Prunary cquipimient, New
York, Rubbor World, 1952 . {1 Syp-
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plementary cquipment, Now York, Rub-
her World, 1958,

Furnishes data on types, specifica
tions, design: features operation and
application of supplementary miachin-
cry for these industrics, as well  as

mimes and  addresses of the manu-
facturers or suppliers, Sections cover
weighing  and  measuring, handhing.
stacage, valves and  piping,
air handling cqumpment, size reduc-
tion and  separation, fabricating aned
finishing,  decorating asscnibly,
transiission,

prmps,

power lubricaithm

steam generation,

Stockiw, L E, Matcrials handhag prin
caples, equipment and incthods, Figle-
wood Clitls, New Jorsey, Prontice-11all,
FOST, second edition, 330 .
Describes and  explains the
damental - principles, cquipment and
methods involved i the econonical
handling of commaditics other than
those handled in bulk.

fun-

United Nations, Lconone Comniission
for Asia and the Far Fasr, Electriaity
m chemical indastry, Doc, E/CNUTL
1&1T/104, 3 November [9s4, 25 .

Mimcagraphed.

United Strtes, Internatinnal Conperation
Administration. Technical Awls Branch.
Chemigal equipment,  tech-
nigues  and Washington,
D.C, 1957,

Dryers, evaporators, prossure tilters,
tacketed  process heat  ox
changers and mtary vacnimn filters,
with cost oorrelation graphs and st
of manufacturers,

processing
operatmns,
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- m———— "T'reasnry. Department. In-
termal Revonue Service, Tables of use-
Tul lives of depreciable property, Bul-
letin “F”,  Washingwn, D.C., 1955,
67 p.
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THCUNOLOGICAL AND COST PROKLENS

AND SIMILAR MATERIALS
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Forthcoming Publications

INDUSTRIAL ESTATES IN ASIA AND THE FAR EAST

This publication contains the report of the Seminar
on Industrial Estates in the region of the Ecanamic
Comission for Asio and the Far East (ECAFE), held in
Madras, India, from 1 1o 11 November 1961, ond
large excerpts from the discussion and infarmation
papers submitted to the Seminor.

he report of the Seminar contains recommendotions

on objectives and policies in establishing industrial
estotes, orgonization, management and financing,
integration of industrial estates projects with pro-
grammes of urbon and regianal development, and
internatianal ond regional co-operation in the devel-
opment of industrial estates. Since, in mast countries
of the regian, the objectives of industrial estates pro-
grommes are fo pramote the development of small-
scale industries and to influence industrial location in
accordance with policies of decentralizatian, the re-
commendations of the Seminar are mainly focused on
these iwo ospects.

ost of the discussion papers relate to indusirial
esta‘es as a means of promoting small-scale

industries. One of them is a case study describing the
role of industrial estates in the industrial develapment
of Ceylon. Other papers are concerned with aspecis
of labour and management, ca-aperatian between
and assistance to small-scale units, physical planning
ond establishment of industrial estates in a rural
setting.

he information papers submitted by cauntries aof

the ECAFE region describe plans, progress and
problems, review the abjectives of the current plans
and programmes and, in a number aof cases, autline
future develapments,

he volume also includes infarmatian papers sub-
mitted by some advanced cauntries autside the
region, and discussian papers an the establishment
ond operation of an industrial part, prablems in estab-
lishment of large-scale industrial estates, and same
contraversiol questians cancerning industrial esiates.

To be published in 1982

Unlted Natiens publication, Sales No.: 62.11.8.5
vi + 468 pages, maps, plons, charts and figures
Price: $US 4.30 (or equivalent in ather currencies)

A STUDY OF INDUSTRIAL GROWTH

he objective of this publicotion is %o investigate

the pattern of growth of manufacturing industry
in different countries ot various stages of economic
development. The basic tool employed is multiple
regression onalysis. The study is cimed at determining
1o what extent industriol development conforms to
some pattern, in the sense of a quantitative relation-
ship between the level and composition of monu-

facturing industry in a given cauntry and a certain
number of generol ecanomic characteristics of that
country, for example, per capita incame, population,
rate of economic develapment, gavernment palicy,
resaurce endowment, eic.

Te be published in 1963
United Nations publication, Sules Na.- 63.11.8.2
Price: 1o be announced
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The photographs on the corer and on page 1y we by cowrtesy of Joncs and Laughhn Steel
Corporation, P'ittshurgh, Pcansylyania: those on Page 8 by courtesy of the Food and ericidture
Organization of the United Nations 11 105, The flowsheer. photographs and captions on puges
g through 13 were wade Jor the Uwitcd Notions and the V.10 by courtesy of the Strae
Utllization Departinent of the Ceatral Technaal fnstitute TNO. Winschoterdiep, Groniagen,
the Netherlands; the photographs were taken at the "De Hal™ ol Hoogherk. Groningen.
The three photographs at the top of page 16 are by comtesy of the Union of Burma Applicd
Rescarch Institute 10U BRI, Raugoon: the four at the bottom of the page by conrtesy of the
lastituto Coutroaniericano . luvestigacion v Teanologic Industrial (1€ 1071, Cateataly ity
the photographs on page (7 are by conrtesy of Fastman Chenmeal Products. Ine.. New York:
thosc on page 19 by comtesy of the Chemeal Construction Corporation, Ny York, the
phatographs on pages co and o0 are by cowrtesy of Lode Roll, 8. 1. Zovich, Sicitserland. and
those on pages 22 and Py cowrtesy of the Covlon Institute of Scentific and ndustrial Re-
sedrch (CISIR ), Colomba, the top photograph on paee 50 oand the one on page 32 e by
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Recent Publications

THE MANUFACTURE OF INDUSTRIAL MACHINERY
AND EQUIPMENT IN LATIN AMERICA

. BASIC EQUIPMENT IN BRAZIL

his publication is aimed at projecting the develop-

ment of the Brazilion heavy metal transforming
industry during the period 1961 -1970, and at evaluat-
ing its capacity to meet equipment requirements in
five basic praduction sectors: petroleum and petroleum
eroducts, electric power, steel, cement and pulp and
poper.

he research project of which this study is a part
is intended 1o include other Latin American coun.

tries, such as Argentina, Chile and Mexico, where
there is already o heavy metal transforming industry
in its early stcges and where conditions favour its
rapid expansion.

Enclish edition published February 1963 Sparush edition in prepa
ration

United Nations publicotion, Sales No 63 1 G2
71 poges

Price: $US 1.00 (or equivalent in other Currenc o

THE PHYSICAL PLANNING OF INDUSTRIAL ESTATES

he purpose of this publication is to provide guid-
Tonco in locating, planning, laying out and building
industrial estates, especially those for small-scale in-
dustries. After discussing location, planning and con-
trol of land use within the broader context of urbani-
zotion and regional plonning, it examines such
physical planning problems as zoning, restrictive
covenants, siting, transportotion, provision of utilities,
size of the estate ond size and coverage of foctory
lots; layout of plots, roads, loading and parking
spaces; size, loyout, design and construction materials
for tactory buildings of various types, such as “stand-
ord” and “nursery” or “nest’ factories, and for ad-

ministrative and ancillary buildings and facilities,
including storage and warehousing. The publicatian
also discusses the role of special industrial estates,
such as “flatted factories” and urban industrial parks
in programmes of urbon industrial development anc
redevelopment. It contains data on the norms for
plots, factories, road widths and land use adapted o
recommended in various countries.

English edition published November 1962 French and  Spenish
editions in preporotion

United Nations publication, Sales Ne 6211 B 4

34 poges, illustroted

Price: $US 0.75 (or equivaulent in other currencies

STUDIES IN ECONOMICS OF INDUSTRY
Ne. 1. CEMENT/NITROGENOUS FERTILIZERS BASED ON NATURAL GAS

This publication includes two studies relating, re-
spectively, to the cement industry and the industry
of nitrogenous fertilizers based on natural gas. The
former presents investment and other input coefficients
derived from an analysis of data originating in a
certoin number of countries, both developed ond
under-developed. In the latter, emphasis is placed on
the analysis of the differential in fixed investment and
other major input requirements in the industry under
consideration, between a developed country and a
typical developing country.

his volume is the first in a series of studies on the

economics of industry aimed at providing economic
and technical data for use by those interested in
programming specific industries in under-developed
countries.

English edition published in 1963, French ond Spanish editions in
preparotion

48 pages

Price: $US 0.75 (or equivolent in other currencies:

Obtaineble frem Distributers for United Nations publicstions or frem the United Natiens, Sules Section, New York or Geneve
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