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MANUFACTURE OF INDUSTRIAL MACHINERY

Dongs

AND EQUIPMENT IN

DEVELOPING COUNTRIES!

George Cukor, Institute of Economics,

INTROD UCTION

A study of the manufacture of machinery and equip-
nient necessary to increase the production capacity and
productivity in the production of goods and services wus
undertaken by the United Nations Centre for Industrial
Development (CID) 1o develop appropriate methods for
trunsferring technology and formulating development
policies in this field. It became clear at
the investigation that the promotion of the manufacture
of industriul machinery must be viewed as 2 part of the
devclopment of the metal-transtorming industry as a
whole. The latter, together with chemicals, is the most
dynamic among all manufacturing industrial brunches,
netonly in volume of production but also inscientitic and
technologicul development.  This report summarizes
such fucts and findings which seem to merit consideration,
even though the investigation was at o preliminary stage
at the time of writing,

The first phase of the investigation reviews the prin-
cpal facts concerning the development of industrial
machinery and equipment manufacture in less indus-
trialized countries of Africa, Asia and Latin America in
order to permit the examination of the scope of national,
regional and international promotional actions in this
field. The findings and conclusions must be considered
preliminary and provisional because of the general
scarcity of  relevamt statistics, the limited time and
resources devoted to the study so far and because it was
necessary to complete it without direct investigation in
any of the developing countries. However, the banic fucts
and possibilities concerning the tield can be outlined with
a reasonable amount of certainty.

The importance of industrialization in the economic
and social development of countries is now unanimously
recognized. The views strongly held earlier that such

! tndusirial machinery and equipment comprises goods produced
by different sectors of the engineering (mlal transforming) indusiry,
classified by the International Siandard Indusirial Classification
(ISIC) as Manutaciure of Machinery, except Electrical Machinery
(ISIC 36), Manufacture of Elecirical Machinery (ISIC 37), Many-
Jacture of Metal Producis, except Machinery and Transport Equip-
ment (simple melal products or simple melal manufaclures) (ISIC
35), Manafacture of Transport Eguipment (1SIC 38). and Manufac-
wre of Professional, $¢ ientific, Measuring and Comrolling Instru-
ments (ISIC 3913, which are ulilized as means of produclion in
identical processes for transformation or handling of malerials, for
ancillary acrivilies, eic, The corresponding classes of the Siandard

Nlernalional Trade Classilicalion (SITC) are: Machinery., other than
lectrie (SITC 71), Electrical Machinery, Apparatus and Appliances
SITC 72), Manufacture of Metal, N.E.S. (SITC 69). Transport
quipmeni (SITC 73), Professional, Scientific and Controlling Instru-
c;ms, Photographic and Optical Goods. Watches and Clocks (SITC

an early stage of
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countries might develop through specialization in primary
production are no longer sustained. The debate now
concerns the proper choice of industries to be developed.
Some views, for instance, emphasize the importance of
relative scarcitics of capital and labour. This, if aceepted
as a general rule of choice, would give strong priority to
(some) consumer goods industries, and limit the develop-
ment of engineering industries in general and the manu-
facturing of industrial machinery in particular. The
debate, of course. doe not concern the desirability of
producing michinery  und cquipment.  but only its
feasibility and economic Justitication or, in other words,
the economically sound tming and priorities a1 different
stages of economic development.

Metal-transforming (or engineering) imdustries acconnt
for almost 30 per cent of the world mdustrial production
(measured in terms of value added) und for about u third
of the total manufacturing production. Metyl trunsform-
ing has been among  the major industrial branches
experiencing the most IMPOrLant increase in production
since 19382 (see table 1), The increase has been even more
important in less industriztized  countries than m the
industrialized. Nevertheless, the share of less indus-
trialized couatries in the totul production of metal pro-
ducts was only 3.9 per centain 1958, the lowest among all
major industrial branches.

Table |
INDEX NUMBERS OF INDUSTRIAL PRODUCTION IN 1962
(1938 - 100)
Industry Manutae- Metat
total Mining turing products
[AYIaN} l.ﬁi ) ! - 1’ .iw—h_-- KAl JK
Industrialized couniries. .. ... 00 178 302 460
Less industrialized countrics. , 372 520 128 600
Share of less indusirialized
countries in lolal production
in 1958 (percentage). . . ... 104 25.2 89 19

STRUCTURE AND PATTERN OF ENGINEERING INDUSTRIES
IN LEVELOPING COUNTRIES

The developing countries can be classified into three
distinct groups, as far as the present degree of develop-

2 United Nations, Monthl>: Bulletin of Statistics, August 19_63.
Special table A: Index numbers of industrial produciion, excluding
USSR and Easiern Europe,
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ment of their engineering industries is concerned.
Statistical indicators in absolute figures seem to be more
characteristic in this respect than per capita ratios. The
available statistical data of the countries in question fit
reasonably well in the following pattern which can be
considered us characteristic in spite of overlapping or
deviation in the case ol some countries and/or some
indicators.?

The different categories indicated in tuble 2, indus-
trialized countries und the three groups ot developing
countries, viz, countries with already developed und
diversified engineering production (group 1), countries
with engineering production at an initial stage (group 11).
and countries with no engineering production or with

Table 2

George Cukor

In less industrialized countries with already developed
engineering industries (group 1), the share of simple
metal products is substantially higher (20-30 per cent
can be considered as typical), with a tendency to decrease
as engineering production increases. While in developed
countries. the production of non-clectrical machinery
is generally more important thun that of electrical
machinery (typically 30- 40 per cent higher) . in group I,
the production of electrical machinery is as much s two
times more important than that of non-clectrical
machinery. In groups 11 and 111, the shuare of simple
metal manufactures is even higher (typically 35 40 per
cent for group 11 and more than 50 per cent for group
1) according to statistics that are available. The share

ENGINEERING INDUSTRIES IN INDUSTRIAUIZED AND LESS INDUSTRIALIZED COUNTRIES { SELECTED INDICATION OF DEVELOPMENT

Engineering industries

Total Value added in

Enginerring goods

Value added
Percentage yearly steel Percentuve Percentage engineering in total
Nuniher in 1otal conumption imports in expuorts in production manuldacturing
cngaged manutacturing (thousands of doinestic dimiestic (rillions of {milliems of
(thousands) (value added) metric tons) consumption production US dollars) US dollars)
Industrialized countries.......... more than 200 25 30 1,000 10- 50 20-50
Less indusirialized countries with: or more  or more
I. Developed and diversified cn-
gineering production .. .. .. .. more than 200 15-20 1,000 50-75 400-800 2,000- 5.000
or more
I1§. Engineering production at ini-
valstage. ... ... 20 50 8-12 400--800 30-90 50-100 400-1,000
IlI. No engincering produchion or
enginecring restricted (o repairs
and simple melal manutacture 20 or less 8 or less 400 or less 85-100 up 10 50 up 10 400

Sourcer. Annes | OLUC, The FEngineering Industries in Europe 1960 United Nations: Production and Lxport of Mechanical and lectric al Engincering Goods (ST’
ECE ENG 1), Geneva (19600 {he dndustrial Development of Peru (F-CN12 4933 (1959); and national statistics of India, Mexico, Argentina, Brazil, Colombia, Pakistun

engineering production restricted to repairs and simple
metal manufactures (group 1), citn be considered as
successive stages of industrial development, at least as
far as the engincerg industries are concerned. charac-
terized by distinct internal structures of total engineering
production as measured by the shares of the main
engineering branches. The similarity of this internal
structure is particularly definite in the case of industrially
developed countries. although they differ in the size of
their engineering industry or their economy as a whole,
the share or amount of imports or exports of ¢ngineering
goods, ctc. The typical structure of the engineering
industry in industrialized couniries is:*

Siniple Machinery Insirumaenss,

metal cveepi Flecrrcal  Framportation watches and
Prodiec iy clectrical madchinery cquipment ok Fotal
6 RRI 24 33 4 100

¥ Sec 1able 3 for detailed statistics.

4+ The subscquent data are mainly based upon the sources indi-
cated in wable 2 Since different statistical sources differ as to the
systemn of classiication or content, (e.g.. value added or deliveries).
they are not fully comparable. However, with necessary corrections,
they reflect reasonably well the praportions of the subsectors of the
engincering indusiry.

of the total produetion of machinery (electrical and non-
eleetrical) which is very low or even non-existent in
group 1H1, increases with the progress in the stage of
development and is more than SO per cent in the typical
structure for ‘ndustrialized countries. Industrial machin-
ery and equipment is produced essentially by the sectors
“machinery except electrical” and “electrical machinery™
which produce. of course, also for other sectors of the
economy. mainly for agriculture, commerce and house-
holds.

The share of industrial machinery is generally higher
in the case of more developed countries.

The available information seems to indicate that the
three categories of developing countries present distinct
problems requiring distinct measures for the develop-
ment of engineering industries in general and for the
manufacture of industrial equipment in  particular,
Four countries. India, Argentina, Bruzil and Mexico.
belong to group 1, churacterized by an already important
manufacturing industry, with the total number of those
engaged being well over a million and. as a part of it
with already diversified manufacturing of industrial
machinery and equipment.

Steel production, already appreeiable in these countries,
is expected to increase further at a quick pace and to
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essentially satisfy the increasing domestic consumption
(except in the case of Argentina) in the foreseeable
future, bringing into existence the most important base
of domestic supply of raw materials for, among others,
the engineering industry. This group is distinctly separ-
ated from the next, according to all meaningful economic
indicators in absolute numbers, such as value added
and/or number of persons engaged, both in total manu-
facturing and in mctal-transforming industries. stecl
production and consumption, cte.

Group II' (with some ten countries, e.g. Chile,
Colombia, Indonesia, Pakistan. Venezucla) is charac-
terized by a manufacturing industry engaging about
200,000-500.000 persons, by an accordingly lower

engineering production and by the manufacture of

machinery and equipment, restricted to some relatively
simple items. Steel production is at g beginning stage

(or sometimes practically non-existent) in the countries of

this group, but their steel consumption of about 400,000
800,000 tons already opens 4 possibility, especially where

foreseeable increase is also taken into consideration. of

economically justified domestic steel production.

This circumstance is actually reflected in the economic
plans or provisions of several countries in the group.
However, it is generally not planned to satisfy the
domestic consumption by domestic production to an
extent exceeding 70-75 per ccnt in the next ten (o fifteen
years. Groups Il and 111 are less clearly separated and
the latter is less homogenous, comprising countries with
an already appreciable amount of manufacturing
together with countries in which there is barely any
manufacturing at all, However, this group is charac-
terized by an absence altogether of engineering pro-
duction or by engineering production restricted to
simple metal manufacturing and repair work and with-
out (or with a negligible amount of) machinery pro-
duction, by low stecl consumption and by rather remote
prospects of a substantial development of domestic steel
production.

The three groups described above can be interpreted
as a simplified scheme of a normal pattern of the develop-
ment of the engineering industry in less industrialized
countries, this development being an integral part of the
over-all process of industrialization.

The pattern in question can be considered as charac-
teristic only in the case of less industrialized countries,
implying by that the existence of and the close connexions
with industrialized ureas. In this context, there is evidence
that the two major and interdependent factors determin-
ing the degree and the rate of development of the engineer-
ing industry are the size of the demand for engineering
goods (which is largely determined by the home market
In the countries in question) and the supply of raw
materials, mainly steel products.

The development of domestic production of engineer-
ing goods largely takes the form of a process of sub-
stitution by domestically manufactured goods of goods
produced by the handicrafi (vottage) industry or of
imported goods. Among the engineering products, the
domestic manufacture of simple metal products is
technically possible and economically sound already, with
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the relatively small size of the cconomy. Design and
production processes are relatively simplc: the require-
ments, from the point of view of skills, education and
training of the labour forces, gre not too demanding.

Owingto the nature of the demand and the uniformity of
products, a scale of production is easily attained where
domestic manutacture can operate with lower costs and
higher productivity than the handicraft industry, arrving
at a generally higher and more uniform quality of pro-
ducts. Further economies of scale are not so overw helm-
ing in cutting costs and in increasing productivity as to
make the domestic industry non-competitive when com-
pared with units operating on a much lirger scale in
industrialized countries. With some products fabricated
mainly from metal sheets. such a Lontamers, stoves,
etc., the high costs of transport (as compared 1o the costy
of transport of raw materials) give relative advantages
to the domestic industry. Repair work ot alrcady installed
machinery or. frequently, of transport equipment i
obviously necessary at a very carly stage of cconomic
development. Both simple. metal manufactires and
repairs are to be viewed also i preparatory activities
by introducing similar machinery and providing traning
in the skills necessarily involved in g subsequently more
complicated machinery production.

With an increuase in the size of the economy in group |1
expressed in a higher demand of both consumption and
capital goods and characterized by a higher output of the
manufacturing industry (which was found to be of about
$400- 81,000 million in value added). the manufacture
of more complicated machinery goods becomes economic-
ally possible. The greater share of electrical machinery.
when compared with the engineering industry of indus-
trialized countries, is due to the similar advantages men-
tioned for simple metal products. specitically the relative
simplicity of the production process and the umiformity of
products.® The production of industrial machinery
proper is not yet important.

Further increase in the size of the ceonomy, charac-
terized in group I by value added, in manufacturing, of
about $2,000-$5.000 million. creates an important
demand in machinery and, consequently, the production
of industrial machinery proper, power-gencrating equip-
ment, metalworking machinery, and special industrial
machinery such as paper, textile, leather. food processing
and chemical machinery. However. even countries of
group I are characterized by a less important share of
industrial machinery in engineering production than are
the developed countries.

Collateral to this normal pattern, 1t can be said as a
very rough approximation of the complicated develop-
ment process that the manufacturing of engineering
products of standard design and serial (or mass) pro-
duction appears at an earlier (or lower) stage than in-
dividual manufacturing of machinery and cquipment
according to individual design. The whole development
of engineering industries is influenced by the availability
of domestic raw materials, mainly of steel. While a total
self-sufficiency in  steel products is  obviously not

* This, of course, does noi apply to heavy and special elecirical
machinery,




necessary, and often not even advantageous, the lack of
domestic supply adequate to the level to be attained may
slow the development of the engineering industry.

THE PLACE OF ENGINEERING INDUSTRIES IN INDUSTRIAL
DEVELOPMENT

1t is almost impossible to give a universally meaning-
ful statement concerning the priorit.es to be assigned to
single economic branches in the process of industrial
development of developing countries. Every case has to
be analysed and investigated separately. Several methods
of approach are known.

From the point of view of a country’s economy as a
whole, the main criteria of choice are based on or
related to the impact of the resources to be devoted to
investment, on foreign exchange earnings and expendi-
tures and on manpower resources. The capital intensity
(capital/outpui ratio) of the average of the engineering
industry as 1 whole is near the average of otal manu-
facturing: lower than that of metal-producing or chemical
industries and higher than that of most light industries.

The foreign exchange effect depends largely on the
proportion of domestic raw materials. If this is important,
the engineering industry ranks high in foreign exchange
earnings or savings. Finally, it is well known that the
engincering industry is labour-intensive.® This featvre is
generally considered as an advantage in less industrialized
countries; an advantage somewhat counterbalanced by
the high requirements needed in regard to the skills and
education of the labour force. It must be mentioned that
this industry exercises a very active and dynamic outside
influence, utilizing and at the same time generating a very
important part of the new scientific and technological
knowledge which, through different channels, has an
important impact on the level of technological develop-
ment not only in the industry but also in other economic
branches.

The manufacture of industrial machinery and equip-
ment should be viewed as a part. even one of the most
difficult and complicated parts, of the engineering indus-
try.

Such production is technically feasible in developing
countries as a considerable and growing amount of
industrial equipment is actually produced in all countries
of group I and some countries of group 1. The economic
impact of the domestic production of industrial machinery
in economic development is decisive and can hardly be
overstated. It has been shown’ that there are (rather
theoretical and abstract) possibilities of substitution
among import of grain, import of fertilizers, installation
of a fertilizer plant and installation of a machine-build-
ing factory to produce the machinery of the fertilizer
plant: 21l result in the same availabilities of grain. The
alternatives involve foreign exchange and total expendi-
tures of the following proportions:

o Compared with 1he average of 1he manufacturing indusiries 1n
terms. for example, of the capital/labour, oulput/labour ratios,
or the shares of labour cosis 1n 1he value of output. There are, of
course, considerable ditferences among subsections of the engineer-

in, indusiry,

vanited Nations, Economic Survev of Europe in 1959, chapter

Expenditure
Foreign Domestic Total
Grainimport............ 1,000 — 1,000
Fertilizer import.......... 270 — 270
Fertilizerplant .. .. .. .. .. 100 150 250
Machine-building factory 20 10 30

This example, certainly an over-simplification of the
complex problem of substitution, shows clearly, however,
not only the advantages of domestic production by the
very important saving of expenditure in general and
foreign exchange expenditure in particular, but the two
main difficulties: the need of domestic capital and of
skilled and experienced manpower in this connexion.

In the example, the grain is ready for consumption,
but the fertilizer has to be ordered at least two years in
advance of the crop season; in addition, it has to be
distributed and utilized eflectively, operations which
require a considerable amount of competence. To build
the fertilizer plant implies an investment of four to five
years ahead of the availability of grain and, in order to
establish the machine-building factory, the investment is
required eight to ten years in advance, with the cor-
respondingly higher requirements concerning the skills
of the labour force to operate the plants and concerning
other supplies, and obviously with some sacrifices of
domestic consumption till the investment will pay off in
increased production of grain.

The availability of industrial machinery and equipment
is obviously a prerequisite of industrial development.
It is equally obvious that it is neither possible nor desir-
able to produce domestically all industrial equipment ina
developing country. The most appropriate share of
domestically produced industrial equipment is not
investigated in this study, but it must be noticed that
official development plans and other studics (e.g. studies
prepared by regional commissions of the United Nations)
often indicate the necessity of considerably increasing the
domestic manufacture of industrial machinery in order to
increase the share of domestic production.

In framing economic policies for industrial develop-
ment, it may be useful to consider the manufacture of
industrial machinery and equipment in the framework of
the engineering industry as a whole and to bear in mind
the normal pattern of development, since this reflects
basic economic and technological relations. However, it
may be fully justified to plan a different pattern; for
instance, to develop the production of non-electrical
machinery in advance of the normal pattern. This wounld,
of course, assume that full consideration has been given
to the capability of the planning agency to implement the
plans and of the prospects of efficient international co-
operation.

PROMOTION OF THE MANUFACTURE OF INDUSTRIAL
MACHINERY AND EQUIPMENT

The available information on the promotion of the
manufacture of industrial machinery and equipment
(already existing or to be developed) in less industrialized
countries, together with experience gained in indus-

e e aal
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trialized countrjes indicate that appropriate scientific and
technological knowledge and know-how and the increase
in the scale of operations should he considered as the

ratios, it seems that the burden of investment costs is less
crucial here than, for example, in the chemicals or metal-
i - A smooth and organic growth,
requiring only small investment resources at the beginning
of the development period, is also possible.

The labour force of the industry from the skilled or
even semi-skilled worker to the engineer or the scientist
contributes by far the most important part to the factor
of knowledge. From this point of view, the problem js
identical to the problem of training.

An important part of the manufacture of industrial
cquipment in developing countries, principally as far as
more complicated machinery js concerned, is extensjve
Co-operation with some industrialized country, from
contracts to blueprints, from know-how and training of
the personnel to establishing subsidiary companies.
Technological knowledge obtained by these meuns js

The most important means for influencing the effective-
ness of operation in the field in question, with regard to
costs and productivity and even partly with regard
to technical achievements, is the increase of scale of
production.

The economies of scale do not result mainly from an
increase in the volume of production if this s achieved
only by a proportionate increase in the diversity of pro-
duction (i.e., by producing completely new items),
though several overhead costs will decrease even in thjs

In this context, there are wide possibilities of j ncreasing
i the scale of operations, even within the limits of a given
olume of production and/or a given size of final demand,
“he most impdrtant methods put forward are stan-
fardization, co-operation among different factories

hoticed that all these methods are generally utilized in
the engineering industries of developed countries.

The scale-increasing  effect of standardization is
xercised by al] jts forms, from in-plant standardization
rough special industry-wide standardization to national
andardization. The first intends to reduce the variety of

the diversity of final products through dgreement
between suppliers and consumers. It is probable that due
to the very large number and variety of parts and com-
ponents utilized in machine building, the sccony kind of
standardization has the most important impict on the
economies of scale of the industry as a whole.

In machine building in general (except in muyss pro-
duction), a part of the special equipment, ¢.2.. machine
tools producing large und heavy parts, is never utilized
to full capacity when operated only for one particular
factory. In order to utilize more effectively wuch equip-
ment which is often very expensive ;nd complicated,
different factories may co-operate through * system of
subcontracting, which can be developed us a usefy] and
general method to cpsure effective utilization of plant
facilities and skills within the industry. A high pro-
portion of parts, components, raw matcria|s Or dccessories
in machine building are identical, similar or produced by
identical production processes, while the amount re-
quired by a single factory is below the limit permitting
the operation of plant facilities with advanced and highly
productive technologies. The method proposed in such
cases, principally for castings and forgings, iy the con-
centration of the production into a few, well-equipped
plants serving a large number of factories.

These methods involve principally technical problems
and problems within the engineering industry. To ensure
the uniform utilization of productive fucilitics, there is
a need for economic forecasting, and planning and co-
ordination among industrial branches. Otherwise, it may
happen that periods of overloading alternate with periods
of idling, especially in heavy enginecring and in view of
the rather restricted demand in developing countries,

Even in the case of optimal utilization of the indicated
methods it secms improbable that engineering industries
of developing countries could attain a satisfactory scale
of operations without an active participation in the inter-

belonging to group ! is comparable, at least in regard to
the number of those engaged, to that of the smaller
industrialized countries. But, while exporis of the former
are insignificant, the latter export about 50 per cent of
their engineering production and import as much or
more, with the resulting economies of scale due to the
possibilities of narrower specialization of the domestic
production. For countries belonging to group III,
pooling of their resources and planning on a subregional
or regional scale can be considered as x4 prerequisite even
at the initial stage in the manufacture of industrial
equipment.

The complicated problems of finance, tariffs, goodwill,
etc., of the export promotion of machinery are not in-
vestigated here. However, some remarks concerning the
importance and possibilities of €Xport promotion seem
necessary. Co-operation of developing countries seems
to be an easier way (o promote exports of machinery than
exporting to industrialized areas. The higher labour-
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intensity of machine building is an advantage to exporting
machinery as far as the competition with industrialized
countries is concerned. The potential demand in develop-
ing countries, taken together or by regions, is important
enough to permit a sharp increase in the production of
industrial machinery in the countries in question.

An ECLA study® reviewing the equipment required
for the projected expansion in 1961-70 of the petroleum,
electric. steel, cement and paper and pulp industries.
found the share of equipment that could be made by
domestic industry at about 80 per cent of the total at
prices competing fairly well with imported equipment.
Another ECLA study put the share of domestic pro-
duction in machine-tool consumption for 1967-71 to
65 per cent (against 38 per centiin 1955-61). Tke industries
are representative of the heavy industry as a whole.
Machinery and equipment for light industry is obviously
easier to produce. 1f we accept the Brazilian figures as
an indication of the share of domestic production and
assume increasing co-operation  between developing
countries, it seems reasonable to admit the possibility
of a share for domestically produced industrial machinery
and equipment for 1975 of about 60-70 per cent.”

The importance of machinery exports cannot be
evaluated only by the foreign exchange earnings. Export-
ing always raises the industiy’s effectiveness regarding
costs as well as technical achievements. Export must be
viewed as a major incentive to the development of indus-
trial machinery and equipment production. The impor-
tance of this is not measured only by its output but rather
by its impact on the whole course of industrial develop-
ment.

The influence of the present dependence of engineering
industries. in developing countries, on foreign sources
for the technological knowledge and know-how, together
with the role of subsidiaries of foreign firms in this
respect, needs to be investigated. It i1s often easier o
import technological knowledge than to develop it in the
country. On the other hand, there are indications that
plants being set up mainly to surmonnt tariffs on foreign
exchange barriers. and being subsidiaries or licensees of a
foreign enterprise, have no general policies favouring the
extension of their activities towards export.!

NEED FOR RESEARCH

In order to give substantial and immediate help to
developing countries in the development of engineering
industries. a detailed and comprehensive investigation of
the technical and economic aspects of the present situa-

8 The Mamufacture of Induwstrial Machinery and Equwipment in
Latin America. . Basic Equipment in Brazil. (F “N.12/619/Rev. 1),
Sales No.: 61.11.G.2.

9 This figurc is nol 1o be considered as a forecast of the probable
share of domestically produced indusirial machinery which has not
been investigated here. A study, Projection of Demand for Industrial
Equipment, prepared by the Centre for Industrial Development and
published in Bnlletin on industrialization and Productivity No. 7
(1964) put 1he probable share to about 25 per cent.

10 Problems and prospects in the export of manufactured goods
from the less developed countries, Uniled Nations Conference on
Trade and Development, F CONF.46/P2,

tion of this branch seems necessary. To avoid the abstract
generalization of the widely known experience of indus-
trialized countries or the excessive simplification in the
description of the local problems of technological develop-
ment. extensive information has to be gathered in the
field in at least some of the developing countries. In-
formation connected with technical and economic
problems in industrialized countries is readily obtainable
by the use of the generally good statistics, books, articles.
and teaching materials, or of the practical experience of
most specialists.

All this information, however. is scarce when it con-
cerns the problems of developing countries. This aspect
is even more important for engineering industries than,
for example, for the fertilizer, aluminium or steel indus-
tries. where methods of production and the pattern of
{possible) output are determined by the existing equip-
ment, the alteration of which is generally a difficult and
costly operation. The metal-transforming industries, the
technological processes and their combination to produce
a given output, as well as the design of products, are less
determined by the existing equipment which can be more
easily changed and developed.

In a local survey, attention has to be focused upon the
problems of countries with less developed cngineering
industries (groups 11 and I11) and the clarification of the
following problems: volume and pattern of the existing
and foreseeable demand for engincering goods, condi-
tions of supply of raw materials and parts for the
engineering industry, available production facilities and
the possibilities of improving their utilization, comparison
of actually utilized technolcgical processes with tech-
nological processes in industrially developed countries,
possibilities of increasing the scale of operations by
standardization and subcontracting and the availability
of a skilled labour force necessary to adapt and develop
production technologies and product design.

Simultaneous with this investigation in the developing
countries. and utilizing its results, attempts may be made
to study: '

(@) The equipment and technological processes to be
utilized in foundries and forges, which serve a great
number of machine-building factories, as an important
means to improve productivity and quality in the pro-
duction of raw materials;

(b) The possibilities of utilizing such technologies and
processes, which permit substantial savings in skilled
manpower (even at the cost of additional utilization of
highly skilled or engineering manpower, €.g. numerically
controlled machine tools),

(¢) The adaptation and further development of the
methods of forecasting, planning and co-ordinating of
engineering industries, including the utilization of
(mathematical) programming models, in order to im-
prove the over-all utilization of productive capacities.
It is furthermore proposed to devote special attention to
the problems of the engineering industry in work pro-
jects already on hand such as those on repair shops,
standardization, second-hand machinery, and in the
field of training and management.
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Table 3

DEVELOP!NG COUNTRIES SELECTED STATISTICAL INDICATORS OF INDUSTRIAL DEVELOPMENT

Share of meta) Procducts

Value added in in toral manufuct ing
million dollars {per cent) Stecl Nurber of per-
Cownry T c- - S e— . SORS engaged
Al manufac. Moy pros brlye Numher  Proguciion Consumption in 1otal
1uring ducts ISIC aaded engaged (thousand meric 1ons) Manuiucuring
ISIC 2-3 RARRA] (thousands)
...... ———— . e S
Grour |
India.... . .. .. 4,701.8 753.3 14.5 129 4,071 5,154 1,820.5
Brazi...... . . .. 3,643.8 645.2 14.3 1.5 1,843 2,701 1,547.0
Mexico ... .. .. .. 29949 557.0 14.3 13.8 1,728 1,840 1,478.0
Argentina . . ., .. 24127 480.0 20,7 253 4] 2,379 1.411.0
Grour [1
Turkey ........ 1,012.6 100.] 74 10.9 282 549 2953
Venezuela . . .. .. 886.6 85.9 6.1 6.0 — 448 137.8
Pakistan. . . . ... 803.] 101.6 8.6 11.6 9 192 3979
Colombia . . .. . 685.2 70.8 8.0 12.6 176 405 2363
Chile.... .. . . 643.4 71.1 9.7 13.3 363 506 216.5
Korea (Rep. of). . 571.6 58.5 9.9 10.3 6l —_ 260.6
United Arab
Republic. . . . ., 497.6 4.6 6.0 7.0 — 373 260.8
Philippines. . . , .. 447.6 533 10,7 11.2 — 504 2284
Indonesia. . . . ... — — 109 11.6 — 439 3345
Iran...... .. .. .. — — — — — 351 -—
Group 11
Peru.......... .. 367.6 284 6.1 7.8 —_ 246 116.3
Federation of
Rhodesia and
Nyasaland. . .. 356.4 574 246 224 60 244 109.6
Cuba...... . . .. 351.8 -- — — 277 — —
Algeria.... .. .. 3414 66.] 20 20.2 - 402 146.7
Uruguay... .. ... 3137 57.6 — 189 — 86 1914
Morocco. . ... ... 303.) 50.8 19.0 — — 152 —
Thailand. . .. . . .. 253.5 - — 10.3 — 257 189.8
China (Taiwan). , 2531 39.7 6.1 8.2 198 287 173.0
Burma....... ... 181.8 — 238 36 - — 120.9
Ceylon.. .. .. .. 180.6 32.2 23,6 36.0 — 89 499
Ecuador.. . .. ... 121.2 — 1.5 1.7 — — 304
Syria....... ... 92.6 -— — — — — —
Guatemala. . . . ., 71.7 — 39 6.9 — — 27.6
El Salvador. . . .. 48.3 — 4.1 38 — — 60.3
Honduras.. ., . . | 41.1 — 28 30 — — 20.1
Nicaragua. . .. .. 311 — 1.3 2.1 — —_— 18.9
Paraguay.. .. . . 24.2 0.3 3.7 53 — — 343
Ethiopia. ... .. .. 23.2 — — — — —_ 20.0
Nigeria..... ... . — — 54 — — 182 —
Tunisia ... ... ... — - — —_ - ” 129
Ghana....... ... — — 93 13.8 — 67 217









