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WORLD MACHINE-TOOL PRODUCTION WITH SPECIAL REFERENCE
TO DEVELOPING COUNTRIES

Secretariat of the United Nations Centre Jor Industrial Development

INTRODUCTION

Within the metalworking industry, the machine-tool
industry plays a key role in the expansion ol world
industrial production since every branch of manufacture,
whether durable consumer goods or machmery and
equipmient, is dependent on metalworking machinery,

This report presents a preliminary study of the current
position of the industy in its globul context and in the
context of the developing countries,

Three conclusions emerge: world production hay tisen
rapidhy since the Second World Wyr: production iy
carricd out largely in small to medium establishments ;
and, production isconcentrated in theindustrial countries.

The developing countries, if China (mainland) is ex-
cluded. contributed less than 2 per cent of the total
production in 1962. Fven this Was accounted for by
only a few countries.

Such a concentration leads to a high volume of inter-
national trade and the total dependence of » large number
of developing countries on imports of machine tools for
industrial production. World exports of machine tools
have been rising rapidly: between 1955 angd 1962, they
mereased threefold in value.

Consumption of machine tools in the developing
countries, atthough incieasing, is still below [0 per cent
of the world total. Several observations are made in the
study of the problems of meeting the increasing require-
ments of the developing countries, First, foreign ex-

met by establishing domestic production, perhaps of
simpler tools at the beginning. On the other hand, the
variety of machine tools needed is so great that reliance
will have te be placed on imports to supply a substantial
Proportion of the requirements. In either circumstance,
it 1s imperative that adequate facilities for tlje repair and
maintensince of inachine tools be established by the
developing countries as a matter of urgency. Other
matters 1o be considered are the establishment of
centralized metalworking units (shops or plants),
specialization and large-scale production of more
universal tools (such as bolts, nuts, screws and other
fasteners) 10 economize on producing equipment, and
the possibiiities of importing second-hand machine tools.

THE ROLE OF THE MACHINE-TOOL INDUSTRY IN
INDUSTRIALIZATION

The machine-too] industry is unique in that it produces
Machines which form the basis for the production of all

27

modern machinery, devices and tools  for industry,
transport and agricoltyre. The industrial development of
a-country is dependent, to g considerable extent, on the
number of machine tools it possesses, their age, quality
and technical state.

Itis recognized that one method of indicating the feve]
of industrial development of g tountry iy by the output
of machinery and other cquipment as - pereentage of
total output of the country. This can he seen from a
comparison ol the output of machinery and equipment
as a percentage of (o] mndustrigl output in highly
developed industrial countries such Crechoslovakia,
34 per cent; EFastern Germany, 33 pe cvent: Franee,
38 per cent: Germany (Federal Republic), 39 per cent;
Soviet Union, 22 per cent; United Kingdom, 40 per cent,
and the United States, 34 per cent, with countries at a
lower level of industrial development, such as Burma,
2 per cent: Chile, 5 per cent; Pakistan, 3 per cent; Peru,
I per cent; Philippines, 4 per cent, and Rhodesia and
Nyasaland, 2 per cent !

The machine-tool industry has a key role (o play in the
expansion of the production of capital goods at any stage
of industrialization. It may be particularly important in
developing countries whose capicity to import is limited.
During the process of industrialization, developing coun-
tries often suffer » shortage of fereign exchange at the
same time as they desire to increase their rate of in-
vestment. Currently, there is no single branch of the
manufacturing industry in which g high proportion of
metalworking machinery is not used. There is a close
connexion between a country’s level of industrial develop-
ment and the technical and cconomic structure of its
machine-tool industry.

A developed machine-tool industry is a relative late-
comer to a developing country since it depends on the
demand of a developed domestic metal-transforming
(engineering) industry, or the development ol an export
market for its output. The production of other than the
simplest machine tools, moreover, requires the ¢X‘-lence
of a highly skilled labour foree. Consequertly, machine-
tool industries existed until recently only in the highly
industrialized countries, and these remain the suppliers
of machine tools to the developing world.,

It will be sliown, however, that the indusiria] countries

Y Production and Export of Mechanical and Electrical Lagineering
Goods, United Nations, Geneva (1963), p. 3 ttigures are for 1960,
except Chile, 1957; Philippines, 1956, Pakistan, 1953 Burma,
1953; Riiodesia and Nyasaland, 1953; Peru, 1954); and World
Economic Survey. 1961, United Nations, N.Y. pp. 28.-29.
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are also the largest importers of machine tools and that
the development of a national machine-tool industry does
not necessarily lead to a decline in imports of these
tools.

In developing any sector of the national economy,
continuous technical progress and the rise of labour
productivity are accelerated by advanced machinery and
techniques. The rate of industrialization and technical
progress in the highly industnalized countries are partly
dependent on the progress of their machine-tool industry
which could be considered as the heart of thc machine-
building industry. Indeed. the cost of metalworking
machine tools, foundry and woodworking machinery and
equipment constitutes approximately a half of the total
expenditure for equipment, or about 20 25 per cent of all
capital expenditure involved in the building of a mech-
anical or machinery manufacturing plant in industrial
countries.? This alone indicates the role of the machine-
tool industry in an industrial economy and in the
machinery production industry in particular, It is impor-
tant, therefore, to make an early analysis of the possi-
bilities which exisi for the establishment of a1 machine-tool
industry in developing countries, to determine the
appropriate scale of production, and what types of
machine tools it would be best to produce.

Although the establishment of a machine-tool industry
presupposes the existence of metal producing and
engineering industries, it is important that thc possi-
bilities for the establishment of a machine-tool industry
should be examined by developing countries, along with
other plans for industrialization.

DEFINITION OF THE MACHINE-TOOL INDUSTRY AND
CLASSIFICATION OF MACHINE TOOLS

The term “machine tools’ is widely used to describe
a group of machines which are used in the metalworking
industry to convert the raw material of the metal-
producing industry or other products into different
machine parts of various shapes and dimensions.

The term can include different categories of machinery
depending on the country, lunguage or even the subject
under discussion. It has a number of different inter-
pretations even in English, excluding such a broad
definition as “‘tool worked by machinery. not by hand™?
or a more precise defimtion such as “power driven
machine designed for shaping solid work by tooling
either by removing material (as in a lathe or milling
machine) or by subjecting to deformation as in a punch
press”.4

In practice, there is no standard rule indicating which
machines are included in the category of machine tools.
In one eountry, the category includes only metalworking
machine tools, in anothcr, woodworking machines and
stoneworking machines are also included. In a third
country, metal-cutting machine tools and woodworking
machine tools are included in the category *‘inachine
tools™, but metal-forming machine tools form another
group of mach’'nes.

* Economic Gazette, No. 32 (105), 10 August 1963, USSR.
Y Concise Oxford Dictionary, 1960,
4 Webster's Third New International Dictionary, 1964,
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In two well-known classifications, the Brussels
Nomenclature for the classification of goods in eustoms
tariffs (1955 and 1964) and the United Nations Standard
International Trade Classification (SITC). the term
*“machine tools” i1s used in its widest sense and applies to
metal cutting, metalworking and woodworking. as well as
to machines for working stone. ceramics, concrete, and
some other mineval inatenals and cold glass. In specialized
technical and economic literature, however, as in the pre-
sent study, the term “machine tools™ is used in its
narrowest scnse in which only metalworking machine
tools are included.

Metalworking machine tools include a large variety of
types which differ in size, means of control, purpose for
which they were designed and scale of production. There
are more than thirty different classes of metalworking
machine tools built in more than 1,500 sizes and types to
meet different needs.

According to the shaping method used, metalworking
machine tools are divided into two major groups, one of
which is metal-cutting machine tools and the other metal-
forming machine tools.

The former includes lathes. drilling, boring, grinding
and polishing, mnilling, broaching. gear cutting and
grinding, planing, sawing, shaping, slatting and several
others; the latter includes bending, Torging. presses,
shearing, sheet and plate-working machines, thread-
rolling machines and several others.

This division is determined by the kind of metalworking
process. Almost every kind of machine tool mentioned
above can be further divided according to the design
fixtures and the surfaces to be machined, such as vertical,
horizontal, radial, floor or table type, internal, surface,
single- or multi-spindle, single- or multi-heads, capstan,
centre, bench or pedestal, single or double column, single
or double action, friction or hydraulic action. etc.

Metal-cutting machine tools are divided by the degree
of accuracy of their performanee: normal accuracy, pre-
cision, etc. Machine tools can be either general all-
purpose machine tools or specialized for a particular
product or particular type of production. In this respect
machine tools can be automatie, semi-automatie, com-
bined into automatic transfer machine lines and/or with
numerical control.

Classification of machine tools by size and weight is
also important. The weight of an ordinary machine tool
does not exceed 10 metric ons. The weight of heavy
machine tools is between 10 and 100 metric tons. Machine
tools which exceed 100 tons should be considered as
particularly heavy or unique.

Girinding and gear-cutting machine tools are exceptions.
In this case, heavy machine tools weigh from 10 to 60 tons
and particularly heavy machines weigh more than 60 tons.

It is possible that any particular machine part could
be produced by a large range of machine tools, but only
a few of these eould produce it efficiently and only one
would be the best choice for the particular job. That is
why it is important to have a scientifically constructed
standard international classification to facilitate inter-
national trade and customs requirements and the selec-
tion of the correct machine tool for a particular purpose.
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For convenience, a classification usually uses some
form of code, which gives a number (o class, group or
subgroup of machine tools. As a first step. a national
classification is essential, but the creation of an inter-
nationally accepted standard classification of machine
tools would be of considerable benefit to all nations. This
could be discussed at forthcoming international seminars
or symposia on the problems of engineering industries.

WORLD PRODUCTION OF MACHINt TOOLS

As a preliminary step in the study of this industry, this
survey is to review the world pattern of production and
trade in machine tools and relate the development of the
industry to the level of industrialization. “Within the
machine-building industry (however), machine tools are
perhaps the most difficult to study. The great varicty of
types and models produced. the possibilities of inter-
changing them in carrying out a given job, the constant
technical improvements which are being introduced and
the varying levels of automation that can bhe obtained all
combine to introduce great analytical complexities”s in
the examination of this industry. The findings, therefore,
must be considered provisional, as there is a great scar-
city of relevant statistical material, and much that is
available is of dubious accuracy.® It is possible, however,
to present a reasonably accurate picture of the world
industry and to highlight some of the considerations in
an attempt to promote its expansion in developing
countries.

Before the Second World War. the production of
machine tools was largely in the hands of the United
States, a few European countries and Japan. Destruction
in the war left the United States as the major producer,
but recovery in the other producing countries has been
rapid indeed. The value of world production increased

—_————

S United Nations, Report of the United Nations Senminar on
Industrial Programming, Sio Paulo, Brazil (415 March 1963). p. 23
(Sales No.: 64.11.B.8).

®The statistics available on the machine-tool industry presem
important shortcomings. Data on output are scanty. The lack of a
standard international classification system and the great variety
of machine tools available has made the presentation of consistent
world figures difficult.

Urnless otherwise indicated, the data on imports and exports of
machine tools used here has been taken from the United States
Department of Commerce, Business and Defense Services Admini-
stration, World Trade in Machine Tools, 1955-58 and 1959-60. Some
countries have been precluded from the analysis because of insuf-
ficient data. The export and import data compiled by the Depart-
ment has been “‘derived from the exports of countries making sig-
nificant shipments of machine tools”, Import data was derived from
the export figures of the countries of origin "o avoid the wide
variations in the methods of reporting imports. Only data from the
principal exporting countries was used, so that complete world
toverage is not available. The Department of Commerce estimates
that the resulting error is less than 5 per cent and is relatively
constant. National currencies have been converted to United States
dollars at the official exchange rate or, where necessary, the rate
ruling in the world markel.

The major source of production data was the American Machinist,
1964 Production Preview, Special Report No. 546 (20 January
1964). These figures must be considered as approximate only.
Their source was a private report by the European Committee
for Co-operation of the Machine Tool Industries.

Export data calculated from this published information on the
percentage of national production exported does not agree with the

United States Department of Commerce data on exports of machine
tools.

by 76 per cent between 1955 and 1962, which wus greater
than the increase in either the value of total world manu-
facturing (ISIC 2-3) or in metal products (ISIC 35-38)
during the same period.” The largest country increases
liave been in Germany (Federul Republic), 142 per cent:
Soviet Union, 136 per cent: Japan, 1,900 per ceny: ltaly,
325 per cent: mainland China, 276 per cent, and India,
Argentina and Brazil with 1,200 per cent. 280 per cent
and 527 per cent respectively,

In 1962, the value of world production ol machine
tools  reached  $4.300 million, The United  States
produced 19.6 per cent of the world's machine tools;
Germany (Federal Republic), 19 per cent: the Soviet
Union, 16.4 per cent; the United Kingdom. 8.7 per cent;
Japan, 6.4 per cent: France. 5.4 per cent: ltaly, 4.3 per
cent: Eastern Germuny, 3.7 per cent: Crechoslovakia,
3.2 per cent. und Switzerlund. 2.9 per cent.

These ten largest producers of machine tools together
produced 89.6 per cent of the total vitlue of world pro-
duction of machine tools in 1962, There dre at present
about thirty countries which together produce 99 per
cent of total world production of machine tools. Ten
years ago this number was half of what it is today. With
a few exceptions. all countries of Europe. including Spain
and Portugal, and India, Argentina. Brazil and other
countries of Asia, Africa and Latin America now have
their own machine-tool industry.

In spite of the growth of the machine-tool industry in
developing countries, their share in the value of world
producticn of machine tools remains negligible: 3.6 per
cent of the world production of which China produced
1.9 per cent, India and Argentina about 0.6 per cent each
and Brazil  little more than 0.5 per cent.

The world production pattern as between industrial
and developing countries has not changed. Three coun-
tries, the Federal Republic of Germuny, the United
States and the Soviet Union still produce more than half
the value of the world’s machine tools. In 1964, they pro-
duced 57 per cent. the ten largest producers 90 per cent,
and all others only 10 per cent.

A comparison of the production of machine tools per
capita gives another interesting picture. The production of
machine tools per capita of twenty-one countries is given
in table 1. The table shows this indicator for 1960 and
1962, and the change in absolute and per capitaproduetion
during this period. All countries shown in the table,
except China (mainland), increased their production of
machine tools per capira.

The highest rate of increase occurred in Japan with
360 per cent; the next four are Brazil with 237 per cent;
India, 228 per cent; Belgium. 177 per cent, and Italy, 168
per cent. The Federal Republic of Germany, the Soviet
Union and the United States achieved 14| per cent, 115
per cent and 109 per cent respectively.

In 1962, Switzerland had the highest value of produc-

?World. including USSR and Fastern Europe. Perocntap
increase 19551962, in value of total manufactures, 37 per cent; in
metal products, 41 per cent. United Nations Monthly Bulletin of
Statistics, August 1963: Special Table A ; Index numbers of indus-
trial production, excluding USSR and Eastern Europe.

8 For production figures see Annex 1 at end of chapter.
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tion of machine tools per capita with $22.40; the Federal
Republic of Germany $15.20 and Czechoslovakia and
Eastern Germany $10.40. At the same time, the value of
India’s production of machine tools was less than US 6
cents per capita, which is 0.003 per cent of that in
Switzerland.

The concentration of production in the industrial coun-
tries has contributed 1o the establishment of a highly
developed trade pattern, as most of the developing coun-
tries are dependent for their supply of machine tools on
imports from the industrial producers. The development
of the trade in machine tools has also been due to the
structure of the industry. particularly in the United
States and Western Europe.

Secretariat of the United Nations Centre for Industrial Development

The structure of the machine-tool industry in the main
capitalistic countries has not changed markedly since
then. 1t can be seen for the United Kingdom in table 3
in which the structure of the British machine-tool
industry for 1935-1955 is given, and in table 4 where the
structure of the United States machine-tool industry in
1958 is shown. Detailed industry data is unavailable since
then. but it is known that in England in 1959 there were
more than 300 firms consisting of 1,130 establishments in
340 of which ten or fewer persons were employed.? In the
United States in 1963 there were 413 establishments with
twenty or more emplovees and the total number of
employees was 73,779.1

This type of industry structure in the United States

Tuble |
PRODUCTION OF MACHINE TOOLS PER CAPITA IN 1960 AND 1962

Population in millions

Country ———
1960 196.
Switzerland. ... .. .. 54 57
Germany (Federal
Republic)........ 54.0 54.8
Czechoslovakia. . . .. 13.7 139
Eastern Geimany . .. 17.2 17.1
United Kingdom. . .. 52.7 534
France ............ 46.5 47.0
Sweden.. ... ....... 15 7.6
United States .. 179.3 186.6
Maly............... 494 50.2
USSR e .e.... 2088 21.5
Belgium. ........... 9.2 9.2
Hungary .. ........ 10.0 10.1
Japan.............. 934 94.9
Austria. ... ... 7.1 71
Poland............ 29.7 0.3
Netherlands. .. ... .. 9.6 11.8
Argentina. . ........ 20.0 214
Canada............ 18.2 18.6
Brazil. ............. 71.0 75.3
China (mainland) 582.6 700.02
India.............. 415.0 449 4

Production of vwiachine ool

" 1900

Dug rease in production
hetween 1962 and 1960
(1912 us a percentage of 1960)

per capita (in US dollury)

Production

1962 Production
per capita
19.7 2.4 120 114
10.8 15.2 148 141
9.8 10.3 108 102
8.3 9.7 112 117
5.1 71 142 139
4 54 159 154
43 53 125 126
44 4.6 109 109
22 37 172 168
29 3.3 119 115
1.9 33 170 177
25 3.2 128 128
0.8 29 375 360
1.5 20 136 137
1.66 1.73 119 105
1.1 1.55 169 141
1.16 1.2 109 107
0.77 u.81 109 108
0.131 0.31 250 237
0.13 0.11 100 085
0.025 0.057 238 228

Nources: World Trade in Machine Tools, United States Department of Commerce, Muchine-Tool Survey, McGraw-Hill,
New York: Statistical Yearbook, 1963, United Nations, New York.

a Proximate,

STRUCTURE OF MACHINE-TOOL INDUSTRY IN INDUSTRIAL
COUNTRIES

In the United States and Western Europe, the machine-
tool industry was mainly founded by superior individual
craftsmen who developed their product principally by
personal ingenuity and established family operations.
With the gradual modernization of the industry, and the
proliferation of types and sizes and the increased com-
plexity of machine tools, the average siz¢ of the firms
increased. The industry, however, is still characterized
by a relatively lurge number of small manufacturers com-
pared with their customers in other enginecring industries.
Manufacturers specialize in a few or perhaps only one
particular line, with some firms even specializing in par-
ticular sizes or qualities of their individual line. Table 2
shows the size of establishments in the United States,
France and the United Kingdom at the end of the war.

and Western Europe has led to the growth of tightly kit
national trade associations and a resistance to the
implementation of a standard international system of
classification.

WORLD TRADE IN MACHINE TOOLS!!

Specialization is a marked feature of the machine-tool
industry internationally. This means that a substantial
volume of imports is normal even in those countries
where the industry is most developed.

Following the Second World War, the United States
was the major world supplier, but the recovery of trade
in machine tools has been even more rapid than that of

9 Surveys of British Industry, No. 6. The Machine Tool Industry,
Far East Trade. Supplement (Nov. 1959).

0 A Guide to the McGraw-Hill Plant Census, McGraw-Hill, New
York (1963).

11 See Annex [1 at end of chapter.
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Table 2
STRUCTURE OF MACHINE-TOOL INDUSTRY IN FRANCE (1949), The Unitep STATES (1947)
AND THE UNitep KinGpoM (1947)
France U nited Siates United Kinvdom
Size of No. of Perce ¢ Sice of No.o Percentage ize o, ‘0. o - Y ‘
esmb;is;:::em.v rsmbli.:'hmt’ms creontus e\luhlli\hm('nl\ 1'\!:1/»/1\!'»/1;-111\ Percentas l'\l(l”\/ll':;;lll’t‘Pll\ 1'\luf?;i\.lm,u'lm Percentuge
(number of persons (number of pervony (mumber of presons
employed) emploved) cmploved )
049 60 50.0 0-49 431 579 1-49 104 464
50-99 30 25.0 50-99 98 12.8 50-99 k1 17.0
100-249 16 13.4 100-249 106 14.2 100-299 hAJ 24.6
250499 8 6.6 250-499 53 7.1 300-499 13 58
500-999 6 5.0 500-999 34 4.6 500-749 3 1.3
1,000-2,499 —_ — 1,000-2,499 20 2.7 750 or more it 49
2,500 or more — — 2,500 or more 5 0.7
Total 120 100.0 744 100.0 224 100.0
Source: ECLA, The Machine Tools Industry in Brazil: Background Material for the Programming of it Development (1962), 1, CN. I 2 633, p. 69,

I

Table 3
STRUCTURE OF THE MACHINE-TOOL INDUSTRY IN THE UNITED KINGDOM IN 1935, 1947 AND 955

1935

1947 1955
K _— e e —_—— e .. [
i nmbll':zh'-nuef;r.s Establishments Employees Establishmenis Employees Establishments Employees
(no. of employees) . e — - L rp— B e R - -
_; No.  Percentuge Total  Percentage No, Percentuge Total  Percentauge No, Percentave Total  Percemuage
11-24 17 13.8 304 1.4 49 220 1,050 23 b 20.0 986 22
25-49 31 24.7 LL118 5.3 55 24.6 2,570 5.6 70 254 2,520 5.6
50-99 28 229 2,124 100 38 17.0 3,610 1.9 56 204 3,852 8.7
100-199 23 18.8 3,065 14.6 42 18.7 7,380 163 38 13.8 5,092 114
200-299 11 9.0 2,713 129 13 5.7 4,100 9.1 20 7.3 4,838 10.8
300499 3 2.5 1,221 58 13 5.7 6,430 142 20 13 1,472 16.7
; 500-749 3 2.5 1,846 8.7 3 14 2,240 49 4 1.4 2,347 5.2
' 750 or more 7 5.8 8,691 41.3 11 49 18,050 139.7 12 1.4 17,645 394
;* Total 123 100.0 21,082 100.0 224 100.0 45,430 100.0 278 100.0 44,752 100.0
1
Source. The British Machine Tool Industry, Machine Tool Trades Association, London (1958).
Table 4
STRUCTURE OF THE MACHINE-TOOL INDUSTRY IN THE UNITED STATES OF AMERICA IN 1958 5
» f’: ¢of No. of nmbll:hmem.f _ Average employ- o _Valw. qf‘ :Iil;:m:{n_ L
[f . nt per N .
3, pri 'w’h::'()w x;::ll:::u A A’:;:‘d;lll-’{:r":(l:;: Total Percentage '";‘;“hf:“, l"l;:;u‘s;‘z:;lc‘l'v’ ;,/ Percentage
1-4 M 60 273 298 2 9,093 9.0
5-9 99 41 140 15.3 7 13,326 1.4
10-19 84 43 127 139 14 24,063 24
2049 88 65 153 16.7 2 65,881 6.6
50-99 47 30 77 8.4 70 78,489 79
100-249 48 3 79 8.6 160 179,484 18.0
250-499 2 10 31 32 351 161,453 16.2
500-999 17 9 26 28 757 263,626 264
1,000 or more 10 2 12 1.3 1,275¢ 202,088 20.2
Total — - - — e —_—
627 291 918 100.0 80 997,503 100.0

Source. United States Department of Commerce,

Bureau of the Census, /958 Censrs of Mamfactures.
? Estimated. For metal-cutting alone, 1,739,
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production. Between 1955 and 1960, the percentage in-
crease in the value of world exports of machine tools was
71.6 per cent, compared with an increase of 35.1 per cent
in the value of production. This increase in trade has also
far outstripped the rate of growth of the value of total
world exports.

Tahle 5

TRENDS IN WORLD EXPORTS 1955-1960
(INCLUDING EASTERN EURLPE aAND THE USSR)
(millions of US dollars, {.0.h.)

Year A commadition® Muchine 1ools?
1955 93,700 439
1957 1,80 641
1960 127,700 753

"Uni.lctl Nations Yearbook of Internationed Trade Statinticos (1962), table A
PUnitad States Department ol Commerce. Busines and Delense Services Ad-
ministration, World Trade in Machine Foois (1985288 1988-60), Washington, 1.0

By 1955, the United States had fallen to second place,
behind the Federal Republic of Germany, as a world
exporter; it has remained there since. These two countries
exported 28 per cent and 30 per cent. respectively, of
total machine tools in 1960, with the United Kingdom
the third largest exporter with 10 per cent. Swiizerland

Secretariat of the United Nations Centre for industrial Development

machine tools which are less related to the pattern of
domestic demand. Further analysis of this question would
require data on the proportion of output exported for
different kinds of machine tools.

The degree of international specialization s indicated
by the value of imports as a percentage of exports of the
major exporting countries (see table 6). Between 1955-
60 only six countries, the Federal Republic of Germany,
the United States. Crzechoslovakia, Switzerland, the
Soviet Union and the United Kingdom imported less
than they exported. Imports of all other countries were
larger than exports. This is particularly true of Japan
whose average annual imports were ten times its exXports
between 1955 and 1960 and. in 1958 alone, fourteen times
exports.

Belgium, the Nctherlunds and Switzerland exported
nearly three-quarters of their annual production during
the period of 1955-1962. Czechoslovakia, Ausiria and
Sweden exported about two-thirds of their production
during the same period. The Federal Republic of Ger-
many and Hungary exported about half.

World exports of machine tools in 1960 were direeted
in more than »ixiy couintries but approximately 50 per
cent of total world exports have been taken by the major
exporting industrial countries themselves.

The world’s larzest exporters of maehine tools are also
among the leading importers. In 1962, for example, the

Table 6

IMPORTS AS A PERCENTAGE OF EXPORTS OF MACHINE TOOLS

Gn United States dottur valuey

Countrr

IA'ARY 1650

Germany (Federal Republic). . .. 8.2
United States . ............... TR ]
United Kingdom. ............. 85.5 1.4
Switzerland .. .. .............. 273
Czechoslovakia .............. 54
Maly....oooeei . 182.3 154.9
France...................... 256.6 300.9
USSR ......... ...l 40.3
Sweden...................... 1 50.0 100.1

lgium-Luxembourg. ......... 119.2 105.5
Netherlands. ... .............. 360.4 329.6
Japan........................ 362.8 391.0
Denmark .................. L1002

16.4

Percentages

1957 1958 1959 1950
13.7 13.6 19.2 254
16.5 14.2 203 13.5
M9 63.9 60.1 777
379 332 27.8 264
18.4 249 14.2 9
145.2 97.0 733 1139
368.5 421.0 216.7 158.0
79.7 338 109.4 261.0
87.1 84.3 1249 146.7
102.1 89.5 859 105.9

3498 250.3 2600.6 304.6
970.6 1,452.6 1.074.2 91.9
Y8.0 125.4 239.5 191.1

Source: US. Department of Commerce. Business and Delense Services Admmnistration, World Trade in Machine Tools

(19551988 1959 1960).

exported 9 per cent of the world total; Czechoslovakia,
5.8 per cent; ltuly, 4.8 per cent, and France, 4.5 per cent.

All other exporters contributed less than 8 per cent of
the total, but included in these are a number of smaller
countries which exported more than 50 per cent of their
production. (For example, Austna, Belgium, Nether-
lands and Sweden.) In some countries. domestic demand
fostered the development of special skills and know-how,
and the product pattern of exports reflects the product
pattern of production.

In others, however, export demand has resulted in the
specialization in the production of certain types of

SN A SESLS s

Federal Republic of Germany was the largest exporter
and the second largest importer.

Tuble 7

VALUE OF TOTAL IMPORTS AS A PERCENTAGE OF TOTAL

EXPORTS OF THE MAJOR MACHINE-TOOL EXPORTING
COUNTRIES
1955 1956 1957 1958 1959 1960
52 s ss 48 50 58

3
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Table 8

MACHINE-TOOL EXPORTS FROM EUROPEAN CoOMMITTEE NATIONS AND THE UNiTED StATES

(in percentages)

Eyrl( ‘om. nations Cnited States
Destination 19%1) 19} 1962 19001 1967 1962
European Commitiee nationsv .. .. 455 515 56.3 4.1 4.2 41.0
Other European nations. ... .. . 6.5 6.2 4.6 0.9 1.8 1.2
Eastern Europe .... .. | 7.5 6.7 6.2 0.1 04 0.1
Africa ....... . " 35 2.9 29 0.9 0.9 0.8
North America®.. .. e 70 4.5 4.5 12.5 6.7 9.7
Latin America.... ... . " 9.5 8.6 7.3 17.3 15.8 I15.6
Asla 16.0 16.2 15.0 215 277 26.6
Oceania........ ... " 5.0 32 23 2.7 2.5 5.0

Source: American Mu hinist (9 December 1963).
,‘: European Committee nations’ exports (o other European Committee nations.

United States exports to Cunada,

The main direction of the flow of machine-tool exports Tahle 9
can be seen in table 8 for the two groups of larger ex-
porters, the twelve nations of the European Committee!?
and the United States in 1960- 62

If the imports taken by the smaller industrial European
countries of Austria, Spain, Finland. Poland, Yugo- 1955 1956 1957 1934 1959 1900
slavia, Hungary and Eastern Germany, and the semi- 28 27 28 36 32 27
industrial countries of Canada and Australia are added to

MACHINE TOLS: VALUE OF IMPORTS OF DEVELOPING
COUNTRIES AS A PERCENTAGE OF THE VALUE OF TOTAL
WORLD FXPORTS

Table 10

AVERAGE YEARLY MACHINE-TOOL CONSUMPTION OF SELECTED COUNTRIES

DURING 1957-59
(in US dollars)

Percentage Percentuge
Million of warld Million of world
Country dollars consuwmption  Country dollars consumption
United States. ... ... . 685.7 2420 China (mainland) .. .. 59.5 2.10
Soviet Union ... . . | 482.6 17.00 Brazil..... ... ..... 40 1.65
Germany (Fed. Rep.).... 2745 9.75 India.............. 2342 1.20
United Kingdom . ... 2249 8.00 Argentina ....... ... 3Jo.3 1.10
France....... . .. . 198.9 8.10 Mexico............ 3.7 0.30
Eastern Germany ., . . .. 92.7 3130 Venezuela.. .. .. . . .. 5.2 0.10
Japan.... .. .. ... 88.3 310 Turkey.............. 3. 0.10
Czechoslovakia . . . . ... 87.1 3.08 Colombia .. ... ... 1.54 0.055
Switzerland. .. ... .. ... 59.5 2.10 Iran................ L36 0.0%0
Ialy...... ... ... ... 58.7 2.05 Philippines. ......... 0.99 0.935
Canada ....... ... .. 50.9 1.88 Peru................ 093 0.0%0
Poland........ . . . . 374 1.35 Indonesia.. ... .. .. 0.79 0.025
Sweden...... . ... .| 298 1.08 Iraq................ 0.39 0.015
Australia....... ... .. 26.4 0.95 Ethiopia........... . 0.11 0.005
Netherlands . . .. .. . . 189 0.65 Ghana.............. 0.04 0.002
Hunnry .............. 17.1 0.60 - ———
Austria. ... ... .. 14.8 0.55 Developing countries
Belgium. .. . . 13.8 0.50 Total........ ... 19315 6.8
Finland..... . . . 39 0.15 Total,
—_— - included countries. . 2,532,25 9.1

Industrialized countries Other countries?. .....  168.0 59

Total.. ... .. .. .. .. 2,465.9 87.3 World total. ... .. ... 2,824,058 100.0

Other industrialized countries for which similar d1ta was not available included Denmark, Spain, Yugoslavia, Norway,
Portugal and Romania. total consumption of which is not likely to exceed $1 milion a year.

those of the major machine-tool exporting countries (see In recent years over half of this remainder has b9en
table 9), only about 30 per cent of world trade in machine  taken by the more industrialized of the developing
tools is with the developing countries. countries: Brazil, Argentina, India, mainland China and
Erp Mexico. (In 1960: 4.3 per cent; 3.9 per cent; 2.3 per cent;
ln(llzu ;I;P:.C“Elﬁom C.(')\mmi;tcc for Co-operation of Macnine Tool and 1.5 per cent, respectively.)‘ .

o Gerr:aar'w °£'r'.n£i; n:sltymﬁtger:e'rﬁr?&?e ;::tﬂ;lrg‘;‘;ﬂ'%?&" It is clear that the production and trade of machine

switzerland and United Kingdom, " tools is confined very largely to industrialized or industri-
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alizing countries and that the production and even use
of machine tools, except for simple repairs and main-
tenance, presupposes a certain level of economic develop-
ment and industrialization.

WORLD MACHINF-TOOL CONSUMPTION

The value of machine-tool consumption is another
important indicator of the I~vel of industrial develop-
ment and the rate of a country’s industrialization. In
table 10, the average annual consumption of sclected
countries between 1957 59 is given. This period was
chosen because the data was available only for those
years. The ten major consumers are also the ten main
producers of machine tools. Their total annual consump-
tion was approximately 80 per ¢ent of world annual con-
sumption between 1957-59. The thirty-four countries
which are shown in the table consumed approximately
94 per cent of the remaining consumption.

America and Asia. Consumption in Africa is negligible.
Consumption in the highly industrialized countries of
Europe during the five years presented in table 11 is
approximately sixieen times larger than that in Asia
during the same period.

THE RELATIONSHIP BETWEEN THE PRODUCTION AND
CONSUMPTION OF MACHINE TOOLS AND THE LEVEL OF
INDUSTRIALIZATION

Countries can be divided into two broad groups. The
tirst group includes those countries whose machine-tool
industries are developed to the point where their exports
make a significant contribution to world trade in this
commodity (over $US 5 million) or eomprise over 30
per cent of their production. Included in this group are
the United States, Europe and the USSR. Japan is a
borderline case but has been included here because of the
size of its domestic industry. The second group includes

Table 11

ANNUAL PER CAPITA MACHINE-TOOL CONSUMPTION

(in US dollars)

World region or countries IAT 1959 1960 1yl 1962
12 countries of European Commit-

tee for Co-operalion of Machine

Tool Industries.. . ..., . ... 1.57 3.57 447 5.77 584
USSR and countries of Eastern

Europe. ... ... e 2.36 2.46 2.87 320 3.27
United Siales and Canada .. .. 2.74 2.86 124 2.80 3.06
Latin Amcrica...... ..... ... 0.56 0.63 0.70 0.76 0.79
Other Furopean counlries. ... .. .. 0.46 0.60 0.70 0.88 0.72
ASiA. ... 0.18 0.18 0.23 0.37 0.42
World average. ... ... .. .. 0.90 0.90 .14 1.32 1.42

Sowree: 1 urapean Commattee for Co-operation ol Machine 1 ool Indusiries,

African countries consume the Icast machine tools.
Consumption in Ghana, with a population which could
be compuarcd with such European countries as Sweden,
Czechoslovakia and Austria, for example, is negligible
compared with these countries. The value of machine-
tool eonsumption per capita also gives some idea of the
industrial level of a country or group of countries.
Average annual consumption per capita between 1958 and
1962 was SUS 4.64 in the twelve countries belonging to
the European Committee for Co-operation of Machine
Tool Industries.!? It was $US 2.96 in North America,
$US 2.83 in Eastern Europe, $US 0.68 in Latin America.
$US 0.27 in Asiu and about $US 0.1 in Africa. The world
average annual consumption per capita was approximately
$US 1.1 during 1958-1962. Table 11 gives the annual
per capita machine-tool consumption for several groups
of countries.

As can be seen from table 11, annual per capita
machine-tool consumption in the highly industrialized
countries of Europe and the United States is very high
compared with that of the developing countries of Latin

13 Austria, Belgium, Denmark, Federal Republic of Germany,
France, Italk_thherlands, Portugal, Spain, Sweden, Switzerland
and United Kingdom.

CE G e kR
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all other countries, the distinguishing feature of which is
their lack of machine-tool exports.

Countries in the second group can be further divided
into three subgroups. Subgroup I includes semi-industri-
alized countries such as Canada and Australia which
have a developing machine-tool industry, but still depend
largely on machine-tool imports, and the value of whose
machine-tool exports are less than $5 million (actually
less than $1 million). These countries have a developed
engineering industry with more than a million persons
engaged in manufacturing, and virtually all their steel
consumption i1s provided by the domestic industry. Per
capita ftigures for gross domestic product cnd value
added in manufacturing are as high as the industrial
countries, indicating a high level of economic develop-
ment and welfare.

Subgroup II includes the industrializing countries of
India, Brazil and Argentina. The machine-tool industries
in these countries have the same characteristics as those
in subgroup 1. The industrial sector, however, is not as
developed in subgroup I as in I, the total value added in
metal products being less than 50 per cent of that in sub-
group L. These countries, particularly Argentina, are also
more dependent on steel imports to meet consumption
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requirements. The main difference between subgroups |
and II, however, is in their levels of general economic
development as measured by per capita GDP 4nd per
capita value added in manufacturing,

Subgroup I is clearly distinguished from the pre-
vious subgroups. The machine-tool industry js negligible
or non-existent, consumption rcquirements being met
from imports. The engineering industry js similarly unde-
veloped, and there are less than 400,000 engaged in totyl
manufacturing. Thesc countries are also characterized
by low levels of living as mcasured by the general eco-
nomic indicators of per eapita GDP and value added in
manufacturing.

It is clear from this classification that the machine-
toolindustry is a late-comer in the process of industriali-
zation and the scope for the expansion of the industry in
developing countries s very great. In both the semi-
industrialized countries of subgroup 1, and the more
highly dcveloped of the developing countries in sub-
group 11, the consumption of machine tools is stil] prim-
arily met from imports. Consumption, except of simple
tools for repairs and maintenance, is dependent on a
developed enginecring industry as exists only in the few
more industrialized of the developing countries such as
India and Brazil. It is ylso clear that the existence of a
machine-tool industry is not correlated with general
economic development as measured by per capita gross
domestic product, but rather with the absolute sjz¢ of the
industrial sector.

The process of development of (he machine-tool
industry has in the pastinvolved the grudual substitution
of domestic production for imports, beginning with the
least complex types of tools. If the experiencc of the
industrialized countries is repeated in the developing
areas, however, the ahsolute vialue of machine-tool
imports will not necessarily dccline. As g country’s
production increases, so will the value of its exports as it
tends to specialize in the production of certain types of
tools, at the same time maintaining its imports of other
specialized tools. It can he expected that the increased
development of the machine-tool industry will increase
the volume of world trade in this field.

Concrusions

Developing countries’ share in world machine-tool
production

During the past decade, Europe and the United States
continued to consolidate their position as the world’s
leading machine-tools producing areas. In 1964, the
total value of machine-too| production was estimated at
$4,700 million, an increase of 6 per cent over the 1963
total of $4,400 million and almost double that of 1955.
As in previous years, three countries accounted for over
50 per cent of world machine-tool production in 1964:
United States (25 per cent), USSR (]7 per cent) and
Federal Republic of Germany (15 per cent). The share
of all the developing countries in world machine-tool
production remains only about 8 per cent and the share
of individual developing countries is still very small (for
*Xxample: India 0.8 per cent, Brazil 0.67 per cent). In
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contrast with the relative stability of other countries,
Japan's production has grown rapidly from 0.55 per
cent of world production in 1955 (0 6.5 percent in 1961,
During this period. Japan moved from fourteenth to the
fifth largest machine-tool producer.

Share of developing countries in the world trade of machine
tools

Only imports of machine tools into developing coun-
tries can be discussed, as their exports are negligible (less
than 0.03 per cent of the total world exports). Their
share of world Imports is also comparatively  sinall.
Tablc 12 shows the distribution of world imports of
machine tools from the main exporting countries (United
States and Europe). the exports of which represe nted KS
88 per cent of totul worly export between 1955 and 1962

The industrial regions include practically all countries
of Europe, North America, Japun and Oceania. Japan is
excluded from Asia. <o the figures for Africa, Latin
America and Asia include only developing countries, It
can be seen that the industrialized countries itbsorbed
between four-fifths and three-quarters of world exports
during this period. Even though the average annual rate
of increase of imports by the Latin American and Asjan
countrics was higher than that of the industrialized coun-
tries during this period (Asia, 19 per cent, Latin America,
16 per cent, industrialized arca. 15 pcr cent), the share of
world imports did not increase perceptively,

In 1962, the share of world imports of machine ook
reached 9.5 per cent in Latin America and 6.4 per cent
in Asia. The average annual incrcase of machine-tool
imports into Africa wis only 8 per cent over the period
but its share of the tota) world muchine-tool IMPOrts was
only 2.4 per ccnt in 1962, Annual machine-1o0l imports
into developing countries Wils not stable during this
period. and the accumulation of imported machine tools
in the developing countries was 4 fraction of the accumu-
lation in industrial countries (in Latin America, a
seventh less, in Asia, a ninth and in Africa, a twenty-
seventh.!4

Developing countries’ share in the world consumption of
machine tools

The low rate of production and import of machine
tools into developing countries has produced a low level
of consumption of machine tools as compared with that
in developed countries. This gap widened during the
past five years since world machine-tool production in-
creased at an average rate of 12 per cent per annunt while
the developing countries reduced their imports, which
form the main share of their consumption, and even
decreased their production in SOMC ycars,

Imports into Asia and Latin America were lower
during 1960-64 than during the 1955 59 period. The
average annual increase of imports into Latin America
was only 3 per cent during 1960 1962 compared with 26
per cent during 1955-1959. For Asia, these figures were

14 See table 12, total for 8 years,
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Table 12

SHARE OF WORLD MACHINE-TOOL IMPORTS FROM THE UNITED STATES AND THE MEMBER
COUNTRIES OF THE EUROPEAN COMMITTEE OF MACHINE-TOOL INDUSTRIES, OF THE
INDUSTRIALIZED AND DEVELOPING COUNTRIES IN 1955-1962

(in millions of Swiss francs)

Imporis of

Industrialized countries:

(Ewrope, North America, Latin Asia (Japan
Japan and Australia) dfrica Anterica excluded) Totals

1955

Value............coovnnnn 1,524 66 180 105 1,881

Percentage . .............. 81.0 35 9.5 5.6 100.0
1956

Value.............. ..ot 1,812 75 184 168 2,243

Percentage................ 81.0 32 8.2 7.5 100.0
1957

Value..................0 2,182 94 24 255 2,767

Percentage. . ..........o0vs 79.0 34 8.5 9.1 100.0
1958

Value. .........cccvivinn 1,981 89 366 281 2,721

Percentage .. .............. 720 313 13.5 10.3 100.0
1959

Value..........covvevinns 1,943 81 424 255 2,705

Percentage..........c.con0nn 720 0 15.7 94 100.0
1960

Value.. ....covvvvvenninnn 2,465 85 378 337 3,265

Percentage. . .............. 750 2.6 11.5 10.3 100.0
1961

Value............ccovoeen 3,313 101 406 352 4,222

Percentage............ o0t 78.0 2.4 9.7 8.0 100.0
1962

Value..........coovviinnn 3,946 115 462 310 4,865

Percentage................ 82.0 2.4 9.5 6.4 100.0
Total for eight years:

Value..............oveven 19,170 706 2,631 2,063 24,669

Percentage................ 77.5 2.7 10.7 8.4 100.0
Average annual percentage

INCTCABE . . .. .o v vrnernnn 15.0 8.0 16D 19.0 15.0

¢ The simple addition of the columns may not give the amount appearing under the heading “Totals™ because of
rounding.

Tahle 13

THE RATIO OF CONSECUTIVE YEARLY VALUES OF CONSUMPTION, PRODUCTION AND IMPORTS OF MACHINE TOOLS,
DEVELOPING COUNTRIES AND WORLD TOTAL DURING 1955-1964

T"“y"‘:"";;";{ﬁ:;‘;f;f' e 1956/1955 1957.1956 195811957 195911958 19601959 19611960 1962/1961 196311962 19641963
Production of {
machine tools by r
Brazil............ 1.13 1.12 1.11 1.13 1.60 1.99 1.2§ 1.34 1.00
India............ 1.19 2.21 1.21 1.18 1.78 1.94 125 1.15 1.28
China (mainland) . 111 1.10 202 1.44 1.0 1.00 . _ |
Argentina. ... .... 1.84 1.66 1.08 1.06 1.00 1.14 A —_—
Developing countrics ] 1.52 1.35 1.20 1.36 1.
World production. ..  1.2§ 1.04 0.85 1.06 1.29 1.
Import of developing
countries of :
Africa.......... 1.14 1.25 0.95 09 1.08 1.19
Latin America. ... 1.04 1.27 1.56 1.16 0.88 1.08
Asia (Japan
excluded) .. .. .. 1.60 1.53 1.10 09 1.32 1.04
All developing
countries.. ....... 126 1.3§ 1.20 099 1.08 1.10

World import .. .. .. LI19 1.23 0.98 0.99 1.21 1.29
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8 per cent and 28 per cent, respectively, and for Africa,
13 per cent and 6 per cent. Africa has shown a relative
increase but its share of the total imports of machine
tools into developing countries is only about 12 per cent.
Table 13 gives the percentage yearly increase of produc-
tion and imports of the world and the developing coun-
tries.

Machine-to0l requirements in developing countries

The process of industrialization cannot be accelerated
without an increase in the stock of efficient machine tools
at the disposal of developing countries. Table 14 gives
an indication of the number of machine tools at the
disposal of selected countries, Thce determination of the

Table 14

MA(‘HINE-T()OI. INVENTORIES AND NUMBER OF PFRSONS
EMPLOYED IN THE METAL-TRANSFORMING INDUSTRIFS IN
SELECTED COUNTRIES

Number of Number of
Nurher of persons employed persons per
Country machines (thousands) machine
Uniied Siates of
America..... . ... 2,200,000 45616 2.1
Soviet Union. .. .. .. 2,350,000 4,539 1.9
United Kingdom . . .. 1,100,000 3,049 2.8
Federal Republic of
Germany .. .. ., | 1,300,000 2419 1.9
France....... . . . .. 500,000 1,078 22
haly............ . . 363.000 595 1.6
Japan... ... . .. .. .. 750,000 1,350 1.8
Brazil. . . .. 152,000 353 23
Chile...... ... .~ 12,000 “ 36

qQuantity of machine tools that would be required by a
developing country during a given period is a very com-
plicated problem which involves the analysis of the whole
programme of industrialization of the particular country.
Regardless of the procedure and method used, it is clear
that a census of the metalworking industry and an in-
ventory of the machine tools available in the country
should be undertaken. The findings would provide valu-
able information which could help to determine the
machine-tool requirements of the country.

A study of the consumiption of the quantity and types
of various machine tools used in the different manufac-
turing industries of developed and developing countries
should also be undertaken. This could provide a proto-
type for a rough estimate of the requirements of machine
tools in planning industrial development. On the basis
of such surveys, some specific models for determining
the quantity and types of machine tools required for the
manufacture of particular products could be prepared for

the use of the developing countries in the programming of
their development.

Obtaining machine 100ls during the process of industrializa-
tion

The importation of machine tools and the establish-

ment and development of a machine-tool industry require
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the expenditure of foreign exchange. Attention should be
Paid to a consideration of both the importation and

increasing demand for machine tools during the edrly
stages ol industrialization.

The first is the establishment of adequate facilities for
the repair and maintenance of machine tools throughout
the country. The usefu] life of machine tools cun be quite
long, as the experience of the developed countries shows
(see table 15). The longer their life the greater the possible
accumulation of machine (ool at the disposal of de-
veloping countrigs,

Second. the establishment ol centralized metalworking
shops (or plants) which could be equipped with such
machines as tool-room machines, gearworking machine
tools, jig-boring mauchines and others, 10 do jobs for
smaller metalworking firms which could not ufford 1o
operate such specialized machine tools. Such co-opera-
tion would permit 4 reduction in the number of expensive
machine tools and more ctlicient use.

Table 15

Userur LIFE OF MACHINE TOOLS IN DIFFFREN] TYPES OF
PRODUCTION

Type or scale

Average useful lite
Group  of production

Product manutaciures of machine tools

I Mass Passenger cars, refrigeraors,
radio and 1elevision s, ele.

Il Large baich Vchicles, transpory cquipment,
machine 100ls, indusirial equip-
ment of different planss, eic.

1l Small baich Maintenance, repair
IV Job One or several irems produced
al aime; small-scale indusiry

- e —————

8 years

20-22 years

24-28 years
10 40 years

Third, developing countries should promote specializa-
tion in the metalworking industry from its beginning.
State or privately owned specialized plants for the pro-
duction of bolts, nuts, screws and other fasteners, g
well as for small tools, forgings, castings and pressing
and other products may be established. Such plants could
use mass and large batch production equipment and by
this means reduce the quantity of machine tools required
in the country if the same tools were produced by g num-
ber of small factories.

Fourth, the importation of sccond-hand machine tools
should also be considered if i market for such machine
tools exists in the developed countries.

The establisiment of the machine-tool industry

Some developing countries, such as Argentina, Brazil,
China, India and the United Arab Republic have already
established their own machine-tool industry. A study of
their experiences should be undertaken and made avail-
able. This would be an important contribution, Countries
which plan to establish a machine-tool industry must take
account of the linkage with other industries. The exist-
ence of a number of well-developed industries is a pre-
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requisite for the establishment of 4 machine-tool industry.  costs which can often exceed the original cost of amachine
Initially, a developing country may contain machine-  tool (see figure 1).1
tool repair shops and plants, woodworking machine-100l Research into developed countries’ experiences in the
plants and other existing mechanical works, Centralized  field of the maintenance and repiir of machine 1ools,
repair shops or plants. initially established for the pur-  carried out by the Experimental Scientific Research
pose of serving the metalworking industry. could later Institute for Machine Tools, Moscow (LNIMS) since
be developed into producing machine tools. This would 1959, shows that the organization of centralized repair
encourage the accumulation of the necessary experience  shops and plants in a country has significant advantages
and skills. Another problem in developing countries s over sending machine tools back to the manufacturer
the training of designers who could develop their own  for repair. Rescarch has shown that the labour time in
machine tools. It would probably be necessiry initially  specialized central repair plants is about 40 per cent of
to purchase licences for the production of foreign machine  the labour time in the production of 4 comparable new

7 100% 7 ] 100% ] 100%
) < %
L] . %
e -
g Y /// /
L 7 %
. y
///// 9 80% % /]
*ry [ //
- A ; - %
g e l 40 % § .////2 Z ’
s .'-% ’/ ; 0
8] g : T’
3
5%
58

Horizontal knee -type Tool room Ilathe Turret lathe
milling machine
Model 6 H82 Model 1A62 Mode! 1336M
Figure 1
COMPARATIVE COST OF NEW MACHINES AND COST OF CAPITAL REPAIRS

tools. Invitations could be extended to foreign machine- machine. The production cost in the case of centralized
toel firms to assist the developing countries in the repair in the USSR s 2025 per cent less than that of
establishment of machine-tool industries, existent practice. '

In developing countries where industry is centralized,
it provides favourable conditions for the introduction of
centralized repair plants. |t would not only reduce costs

The provision of maintenance and repair services must but allow the use of more modern methods and require
be emphasized. The problem of the reliability of machine a smaller number of highly skilled personnel.
tools is of increasing importance in all countries because
the development of modern machinc tools is charac- T}(_'_Ii;I‘riIil,r of Metlcutting Machine Tools by Prof. A, S.
terized by an increasing degree of automation, horse-  Pronikov and Prof, A. M. Dalsky, Moscow Workers Publishing
power and speed. Imperfect organization and methods  House (1965), p. s.

. L . . 16 Organization of Centralized Repair and Modernization of
of machine-tool repair Increase maintenance and repair Machine Tools, ENIMS (1961

Organization of maintenance and repair of machine tooly

s -




World Machine-too) Production wigh Special Reference ¢o Developing Countriey

19

Special organiza- partment withip
problems of the Mmachine-tao] institute, Such

It may be Suggested also thay a
tion dealing with the

4N organization could consider the
industry should be set up in developing countries, De- problems involved in |pe IMportation of machine
pending op fequirements of such an organization, jt tools, thejr design, Preparation ang the training of
could be established

as a special centre Or as a (de- the Necessary laboyr,

ANNEX 1

PrODUCTION OF MACHINE oo g
Gin millions of us dullun‘)

Countr,

1955 1956 1957 1961 I 1960 1vnyg
(eStinupgey
\_‘\\_Q_‘_ﬁ\ - S T L
United States... e, 984 1.293 1.189 628 650 TRY 792 857 920,0 1,160.0
Sovier Union . . ||| e 136 382 440 510 s10 )2 649 718 7600 7900
Germany (Federal Republicy. ..~ "7 17 343 418 452 12 466 5613 706 83! VARK 725.0
United Kingdom . e 211 236 278 238 22y 267 RAT) 379 3197 340.0
Foman e 139 232 394 579 614 1253 232 278 292.6 304.6
France. oL e, 127 130 159 174 134 160 188 2y 240 220.0
Czechoslon b 74 81 93 16 122 134 132 139 1950 2073
Lastern Germany. T 69.5 93 e 133 139 144 151 160 165.0 b
l[illy .................................... 44 60 54 57.¢ 61 1o 18S 187 1945 126.0
Swilzerland .............................. 81 86 93 93 102 107 o 127 1205 1214
“hina (maintand). . /77T e, 209 232 255 821 75.3 79 79 79 h h
oland. e SeeeiilLL, 28 394 164 194 40.5 482 47.8 Six h h
Sweden 1T R Y K 12 0.8 13.6 278 24 RS 0.5 49,0 46.0
Hangary 7770 RPN 18.5 18§ 209 22.0 243 258 2 4 3.0 h
India., e e, 1.6 1.4 4,2 5.1 f 10.7 204 26.0 0.0 17K
Australiy T, Creeeiaal,. 6.0 6.9 7.3 6.8 A 7.2 7.3 6.2 .0 15.0
Brasi e, .. et 3.7 4.2 4.6 S 5.8 9.3 IX.§ 230 o 3.0
Canady . e, .. Ceeea. 1.6 12.5 13.2 1.6 13y 119 13y 151 210 25.5
Argenting Ces Trereeiiiiii L 6.7 12.% 204 22 32 232 206 288 h h
feium. e, e 12.3 151 15.3 14.8 13.7 17.6 21y 0.1 RATR! 24.1
Austrig, . e, 5.1 6.5 7.2 6.3 74 10.2 14 141 RN 14.0
thh(‘rhmds ............... . Ceeaa., 7.0 8.1 7.6 7.9 7.9 10.4 148 183 11 116
Total 24321 2 Y82 .8 3, 106.8 2,646.1 2.726.1 3.817.8 4.274.2 4.277.0 4.282 7

American My hinist, 1964 Production Revicw, P 126, bxcept tor: Ge
Japan (1960, (rom US Nationy| Muchine Teo) Huilders® Aswogi
ment Aswciarion, Director Reports, No. 145 (August 1964),
T American Mac hinist, 19¢5 Outloak, p. 133,
igures are not available.

¢ Year ending 30 jyly.

muny (Federa) Republic oy (1ysx;, frow £ iy 4 mancial Fipge, p,
#lion, Survey 1y Foreign Muchine Tool Mrkers, P06 and Ay,

————

O Ty, I.nndnn;
talia, from Ainiraliyn Industees l)c\ck'p-

N : ling, byt excluding Spain (3US 270 million); Roman, (31iS 399 niflion) ; Denmuark (SUS 96 million),
Yugoslavia (SUS 8.8 nillion) and Purluga.l (sus I.S‘millinn), World 10on

L] o
and Portuga) ($US 3.3 Million), World eslimuied Produciion for 1964 was gUY 4

roduction for 1963 was gUs 4.400 nylg
. Polangd, unq’ar , A

I'gentina, by including Spain sUs 0.0 miilion): Denmurk (SUS
million,

9.9 tillion);
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