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1. Definition

"A noa-porianile naceni ve, o porater) Ly an external ooue e
of pcwer, desigcred to woerg ae a toul or ¢ o the
metal by cuiiing it, uy impscy, s LViesIsuld or elnctri-

cal processcs, or by o conhiactiom 9% guch JOAST R YT

i
! 4

Yo

we will accept thig aefiniiicy, approved by tho
European Comumittsec, s i3 this stidy only cunce~— 2 whe
econouica of thoa2 ..ichine tools (i.0.) usei for proceg.-
sing netals, a very hirh proportion of all machine Lunla.
The remeinder are vsed fo. wood procesain: or are inclu~
ded in the "miscellanconsa™ class (for plestic materiale,
rubdber, etc.) which inloriunately often aipear in 4he
statictica procduced Yy the diffs-cnt eounisricy cansing

serious prouulens due o luek of rouorer2ity of sunh ata.

(1)

2. The main U¢T. arounines

As eppesrs from the definition we have sdopted, the
Betal-processing li.Ts are normally split up into *two mein
groupas Group A for cutting, and Group B for forninsg,

(1) In this study the words “machire tocls" end the letiera

K.T. will from now on only refer to tools for processing me~

tal. The proportion of L.Ts to the total output of mechine.
tools of all types (for processing wood, atc. as well as me-

tal) varies from one country to another. In Italy (1870) the
output of M.7Ts represented sbout 2/3 of the whole msarket.




Group A inclndes machines operating by boring, turning,
milling, planing, scraping (and derivates like
slotting, shaping ete.);

Grovp B in the main includes machines operating either dby
hot or by cold processes such as molding, lemina-
tion, extrusion, casting, forging, or drswing).

Classification of the two groups of W.Ts varies from
one country to snother; as regards the number of types,
it will Ve sufficient to say thet in the U.S.3.R. for exam-
ple, as far back as 1957, it was estimated that adout 2000
types of machines sxisted belonging to group A, and 600 of
group B. Tcday, the total number of types is even higher»
(further mention of this is made in Chapter III).

As far ss concerns the cleassifications used by the
most importunt stetistical institutes in the U.S.A. (1958),
the L.Ts in group A were divided into 18 classos, suddivided
into €1 sub-clagses, while tnose in group B were divided
into 10 claeses &nd subdivided into 36 classes. In the same
year, howsver, in Jtaly, group A consisted of 20 classes,
subdividad into 22 sudb-clagses, and group B, of 11 classes
subdivided into 5 sub-classes. This gives a fair ides of
how difficult it is to compare international statistics.

For making a study of this dranch of industry snd
of the economic evolution of the producer country, 1t is
necegeary to examine ‘the 1',T. Census which is gonerally ta-
ken every 5 years. Though not essential for the purposes
of this sludy, to give an example we will show how a compa-

rison between the date given by the two census figures can
provide very important indications.




The census figures for X.Ts in Italy in 1958
and 1967 were gs follows:

TABLE 1

Italy: Cenasus of L.Ts for ratal processing in 1958 and 1967

(a) 1958 (b) 1967 % incrcase of
(b) over (a) in:
nuaber weight nunber weight [numder woight
in tons in tons :
Group A
(eutting) 282,149 379,880 368,939 732,%64! 30,8 97,5%
Group B
(forning) 80,662 217,622 119,659 492,982| 48.3 126.6
Toval 362,811 582,410 488,598 1,225,546 34.7 108.)

Sonrce: UCIWU 1970

The table shows tho ccnsiderabdle rate of technicel
ard productive evolution our country hes undergone, as the
-novuasee 1r nunber and weight of W.Ts indiceted by the cen-
e is very appreeindle. The urnalysis should, however, de

carried a siage further because it is not 80 much total quas .-
tivies (2spe:ially in numbers) which provide sound economio

data, but raiher:

8) the averasv age of the total number and that of the sin-
&le classcs gnd sub-clesass; i1t ig obvious that a low
avereage s5¢ is a key point in deciding the valuc of the

M.Ts conrvsed (in 1958 the aversge age of ¥.Ts in Italy,
calculat~i on the nugdber, was 18 Years, while in the U,.8.a.




3.

1t was 14 years). DBut it is a still detter indica-
tion to know 1if the average age is low of the machines
used in making articles where technology is advanced
(typewriters, comnuters, etc.);

d) the intrinsic quality of the machines thenselives., For
exanple in the U.S.A., between the census of 1953 and
that tsken in 1958, there was a drop in the total nun-
ber of machines, but oven so their overall productive
capacity rose;

¢) the weight which, more accurataly than the numbder, rep-
resents the increase in productive capacity; for exam-

Ple, this increase 1s very high in the case of Italy, as
shown in Table 1.; : ’

_4) the increase in weight and nurber of the X.Ts in group

B (forming machines) which is characterisiic of presant
trends in this field, (sec below);

¢) finally, the proportion of transfer and numercially corn-
trolled machines out of the total; <this 4s extremrely
important for estimating the technological evolution in
M.T. productior in the country's econony.

;gdustr;oa wsinz ..Ts

The mort important of these is the metslworking indus-
try which takes up about 80-90% of the total output. In
turn, this industry creates 13-15% of the gross natiomal
product (G.N.P.) in the different industrialized countries,
and more than 0% of the output of all manufacturing indus-
tries. The largest n'mber of l.Ts poscessed by sny one
eountry in the westerrn world, this being the U.3.A., was




3,474 million in 1968, of which 2 870 millicn (ed0u, 73:0)
belonged to the wetulworking industvy. Thz other i07 ie.
tries absortzd4 about 109 of tha total, and the rec--7 e
not easy to estizute but by no means nerdiciols {or o]
that, was taken up by lzborsgori-s, schools, eus. Dhe ..
industry itself reprcsents a part of ths grest class of me--
talworking industries, the latter being 2t thoe rana time
its chief user. But in Bpite of the key position which
M.T. productinn holis, it only represents a vory emall pu:d
of the turnovar of t{he metalworking indusiricy wg a 213ua}
for example, this am.unta to 3% in the EEC counirias, and
to leas than 15 in the U.5.A. (sece below).

It 18 no easy mattcr to draw & olear lina betwasn the
industries using group A or group B. For our purpnes i ig
sufficisnt to cay that the primary wetals industry usce
mainly forming wachines, whila others, engineeriag, slaoctri-
cal or other muchinery, e¢tc.) uae woctiy i.1's in croup 4,

With regard to the percentages of the different uaars
out of the total numder of L.Ts working, we will once rmoie
take U.S. data which, of these urers, puts the industiries
producing non-electrical machinery at the top of tha list
(31.8%) followed by tha primary metale industries (22.9%),
then by those making electrical machinery (13.S%) and below
egain industries making tranaport equiprent (12.7%). Con-
sidering the two groups A and B, the ea".a order -pp;}c- %o
group A, while for the X.Ts in group B, the first place 1is
held by the primary metals industries, followed by those na-
king electrical machinery, snd then by the non-electricel

machinery industries. | o




Apart from their division into groups A and B, M.Ts
- can be divided into two main categories:

1. the standard, general or many-purpose types (e.g. the
slide lathe);

2. the specialized or single-purpose types (e.g. the auto-
m:tic threading lathe).

Of the latter, a sub-category (2.1) may include those
specific and complex machines conprising parts of special
machines combined to produce some particular part requiring
several processing operations (e.g. transfer lines). As
stated above, both groups A and B, and categories 1, 2 and
2.1 may be automated to a greater or lesser degree: plein
mechanical, seni-automated or fully automited (1). , *

~~

(1) The two tendencies dominating the development of M.T,
construction are:

(1) making automated the machines producing on a small
or medium scale (numerically controlled machines),
and on a large scale (transfer machines):

(11) the development of forming machines wh. . use new
processes such as electro-erosion, chemical erosion,
ultra-audible vibrations, plasma Jets, lasers, eloc-
tronic bombardment, etec.

Production of machines of type (i) is particularly well
forward in the U.S.A., end of those of type (ii) much
has been done in the U.S.A., the U.S.S. R., 1n Switgzer-

- land and in Czechoslovakia. ,

The appearance of these machines in the market will af-
fect to an ever-increasing extent the processes and op-
erating techniques of the industries using thea. For

‘the time being, however, the output of B Ts of type (1),




Class 1

The following mainly use special end complex machires
(automated and semi-automated):
Industries with long production lines (automobilea, house-
hold electricgl appliances, redios, sewing machines, elec-
tric notors, ete.);

Industrics using advanced techniques (aoronauticll, spatial);

liediun-sized and erall industries producing in series and/or
standard types (teps, valves, electrical equipment, nuts

end screws).

Class 2

Industries producing specialized erticles, such as
r.easuring, ecientific and redical instruments, electronic
ingtruments, office rachinery, 7ainly use special machines
(eutorated, gemi-nutomated ond mechauical).

Cluas 3

Industries constructing Adurable goods of an individual
nature (shipa, chemicsl and metallurgiecsl plants, M.Ts, big
electiric riotors, etc.) mainly use special and many-purpose
nachines (semi-autometed and mechanienl),

Class & ‘
iepuir viorkchopm,school labs.etc. use many-purpose types.

- -

(1) cont.
tne rost revolutionary from this aspect, is only a very

suall part of world production (between 3).8% end 5% in 1967).
Cniy recantly (1969) in the U.S.A. has it resched the level
of 18.67% of the totsl output (5293.9 million out of a total
of $1,%97 millloen). Average prices of k.%s in the USA in
that yesr were: numericslly controlled mechines $84,161 each,
exd peachane tools §4,605 each.




CHAPTER I

The M.T. irdustry in the economic structure ofiavcountgz '

Having exarmincd the external features of a bdranch
of industry, .this nust now be seen within the economic struc-~
ture of the producer country. Since I.Ts form part of the
metalworking industry whicn, in turn, is a category of the '
manufacturing industry, the nain brench of eny eéonomy, we
will consider the interrelation between the different subd-
divisions and the economy as a whole.

It is a well-known fact that the proportions of pri-
mary production, manufacturing and services making up the .
various items of the national income, are directly related
to the level of industrial development of each single coun-
try. It is elso well known that in the indusirialized coun-
tries, the proportion of services is very close, and some-
times exceeds (e.g. U.S.A.) the arount of manufacturing ac-
tivity. In the highly developed countries, ranufacturing .
however represents a percentage varying between 40%4 and 50%
of the gross national product (G.N.P.) at cost factor (e.g.
Italy in 1970¢ 40.2%).

t. Proportion of the G.N.I. represented by the manufacturing
industry

The manufacturing industrics represent on en average

65-70% (8till in terms of gross product at factor cost), -
~or about 28-30% in terms of G.N.I. (and s slightly higher
percentage of the G.N.P. which does not include items of

; the country's income coming in from abroad).

2. Proportion of menufacturing end of the G.X.I. represinted
by V.18 —

In turn, the metelworking industries represent, on an av-




erage, 307% of the gross product of the manufacturine in-
dustry as a whole (31% in the IEC countrics in 1968, ang
8lightly higher percentages in the U.S.A., Jepan, Switzer-
land, U.X, and Sweden in the s ne yzar)y while 1% Ienre-

sents about 13% of the different ¢.N.Pg3.

It may be recalled that, salthough the historicnl do-
velpment of the mctalworking indusiry differed in the var-
ioué countries which are now industrialized, its structure
is very similar today between one Turopecn country 2nd anc-
ther, while there are differences between thig stro.lure .
and that prevuiling in the U.S.A. There, in fact, not only
was output per employee in 1968 three times higher than the
average in the EEC countries, but the ratio between invest-
ments and turnover was 2% times lower. In the Americen
metalworking industry we find a higher yield from invest-
ments and greater output due to the more concentrztzd struo-
ture cheracteristic of the industry there, iis grester ho-

mogeneity and the enormous demand which the country nrovidies.

While, as we shall see, the output from the mechinre
tool industry is only 2 very smell proporticn of that fronm
the class to which it belongs, purchases mede of I."s re-
presont & large part of the investments which the metalwork-
ing industry makes. o

Table 2 shows that the average proportion is about
30%. ]

°3
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Table 2

Propoftion held by IM.Ts in the investments made by the metal-
working industry as a whole. Aversge for the years 1964-1966

Country

.| Total investments

Purchases of

'Percentage of

made by this class | M.Ts in mil~ |X.T.invest-
in million § | lion § | ments out of
' total
German Pcdornl
Repudlic 1,540 459 30
Franoce 620 220 35
Italy 330 107 32
Belgium 140 36 26
Netherlands 210 28 13
EEC total 2,840 850 30
U.S.A. 4,600 1,237 a7
U.K. 950 75 35

Source: SOBTZMAP page 41

3. The proportion of manufacturi

by the I,T. industry

We will’now examine further interrelations between ¥.Ts,
the class of industry to which they belong, manufacturing
@8 a whole end the G.N.P. ' :

First of all, in the highly developed countries, the pro-
portion of IM.T. production in the G.N.P. is so low that,
allowing further for the relativo'unreliability of statis~
ticel data, in a study of this kind it is impossibdle to

ng as a whole represented
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establish any real correlation between the stages of de~
velopment of a country and the growth of its II.T, industry.
The following list shows the broportion of the G.N.P. rep-
resented by N.T. production in 1869, going from the top
downwards:

Switzerland 1.05
" @German Federal Rep. 0.64
Japan 0.50
U.K. 0.45
Italy 0.44
U.S.A. 0.37 .
Franca 0.21 o -7
Belgium 0.14 |
" Netherlands 0.06

The average of these figures stends at O. 424, It iy
intereating to note that the divergence existing betwcen
two highly industrialized countries, like the U.S.A. and

Switzerland, is in an inverse ratio to the size of their
two markets.

Neither does there appear to be any significant con-
nection between the G.N.P. and up-take of l!.Ts per inhabi-

- tant, apart from one of a general and obvious kind (see

point (4) of this chapter dealing with the relationship to
be seen between G.N.P., consumption of steel and installa-
tion of U.Ts per inhabditent.)

All we wil) do 1is mention how this consunmption varies
from $5 per inhabitant in the EEC countries (excluding the

~ German Federal Repudblic) to $5~10 per inhadbitent in the

U.S.A., the U.K. and the German Pederal Republie, climbding
to & maximum of $10-15 per inhabditant in Switgerland.

, There does however exist a significent relationship .
detween s ‘drop in the G. n.r. Per inhabitsnt and s reduction
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in purchases of M.Ts per inhebitent (or at least this hap~

.pened during the economic recessions of 1958 in Belgium,

in the KNetherlands and in Switzerland, end during 1957-58
in the U.S.A.).

- On the other hand, from any point of view, fhe inter-
relation between N.Ts and the class of industry to which
they belong are very close indeed. We have already said
thet the metalworking industry ebsorbs between 80% ana 90%
of the total M.Ts built. But the converse is also true, i.e.

~that about 8C% to 0% of the in-puts of this sector come

from cstablishments belonging to the same class. This isa
elso clear from the most recent statistics we have availabdle,
relating to the materials used in the Americen ¥.T. industry,
given in Table 3. '

Table 3

KMetalworking industry materials used in the Unitead Stetes

¥E.T. induvstry in 1067

(out of a total production of $2826.1 million, with an added
value of $1819.3 million, the cost of materials was $1C53,6
million of which $914.5 million(inecluding utilities) came from
metalworking establishments as stated below):

million §
Mill shepes (carbon steel,stainless steel ‘
etc.) .' 107.8
Rough and semi-finished castings (iron,steel,
slluminium, copper) : 132.9
Iron and steel forgings : 13.5
Electric motors and generetcrs 42.5%
Ball end roller bearings ‘ 20.4
All other materiales (component parts) 461.4
No bdreskdown §iven (ziscell.apparatus, con-
tainers, etc. , 136.0

‘ . - Total = 914.5
Source: Economic Handbook 1970/71 ' | —
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If a graph is made of the uv-take of L.Ts and the out-
'put from metalworking establishments in- “he most important
countries, the result is a straight line with an averare
slope of 45°, and this being a measurement of elasticity,
it causes the increase in the abscissa (production) to cor-
respond to an equivalent inhcrease in the co-ordinate (con-
sumption). If anything, it is Just the U.S.A. to make an
exception, even though slight, and for thexm, the slope ag-
sumes an asymptoticel trend, i.e. consumption increanses at
a lower rate than production. This may be explained by the - ~
fact that, in the mos¢ highly developed countries, there is
@ greater utilization of lebour and services besides the
larger industrial concentrations, and & more economic use
of investments.

- Once in fact a certain degree of mechanization has baen
reached, measured in terms of lM.T per employeé, the users
absord output through the increese in productive capacity of
the machines themselves. ‘This is, for thet matter, a general
Phenozenon in the retalworking industries of all countries
. where the number of X.Ts per employee, in the large establish-
menis, is nearly always lower than that in the srall oncs.

A final and interesting ratio exists in doliveries
of W.Ts to 1ts own class of industry. Table 4 below is taken
from the survey made by SOBEUAP, and though limited to the
ten~year period 1955-65, it not only confirms the quentita-
tive evolution of this ratio, but also the possidility of
applying it to the main Western producer countries.

‘,’
) e
¥
-+
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Table 4

Tho M. T. industry and the metalworking industry in some coun-
tries in the period 1955-6%

A

B.

Deliveries by the L.T.
industries (in mil, §)
EEC

U.S.A.

U.K.

Switgerland

Deliveries by the metalwork-
ing industry (in mil. §)
EEC

U.S.A.

U.K.

Switzerland

Percentages of A to' B

ECC

U.S.A.

U.K.
Switzerland

Source: SOBTIAP

1955 1960 1965
459 826 1,232
961 778 1,458
211 266 335

81 107 156

[ ]
18,118 | 28,669 | 44,718
84,450 [104,720 | 151,840
11,377 14,684 12,675
1,020 1,464 2,346

2.8 2.9 2.8

1.1 0.7 1.0

1.9 1.8 2.0

7.9 7.3 6.7 -

It will be seen that the ratio between deliveries of .Ts °

end those from the metalworking industry is not 6n1y constant,

but also the percentage is low in all countries;

the one ex-

ception to this, from the quantitative stendpoint, is Switzer-
land which poesesses a great many establishments engaged on high
prevision work, meking duradle goods of a very high technologi-
cal level, interacting especially with the N.T. industry.




4. Ratio of ™.T. rroduection to the national econony

There is no nred to emphosise the irportance of
the development of ii.T. production in relatien t2 the
rrirery wetals indusiry and, through it, to the coa: 'yt o
economy.

Steel is the most important product of this ndus--
try, and the quantity used is e sound indication of uny
country's economic expansiocn. From the time it apneared,

its production has continued to make etcady Progress in

ell the induetrislized countrien. At Fresent,avevaga an- |, 7
‘nual world consumption per inhabitent siande at sboud 14K
kgs. With an everage of this level, those eountries witl
highly-developed economies clearly uce a very great deal
of 1t, while others in the process of taking-off econoni-~
cally speaking, remain a long way below the world averzcoe.,
It may be useful to correlate the daia on steel concurn-
tion tc the M.Ts instslled and to the G.R.P per inhabitors,
This dste is given in Table 5, and it will be notcs that,
generally speaking, & high rate of gtecl consucption snd
& high G.N.P. are found vhere there are the greatose nume
bers of U.Ts installed per inhabitant ang vice versa.
Even so, this retio is not rigorously basze and, in our
view, not really significant; the table in fact shovs
that there sre many exceptions both as regerds consunp--
tion of steel, and level of the G.N.P. in relaticn to the
Quantity of U.Ts 1natellcd; this in both directions, st
& macroscopic level; the question should thorefore be
glven further study. The relationship between 1.T. pro=-
duction and the economic structure of esch single coun-
try remaine a matter of great icportance and nesds careful
- 8tudy using suitadble end diversified parameters.
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Tadle 5
Btooi. N.Ts end _the Gross National Product in @ number of countries
Country Consumption of | M.Ts installed [G.N.P/inhad in §
‘ steel per inha- | per inheditant |t merket price
bitant 1966
Xg/inhad, 1967
1.U.8.A. 577 1753 (1966) 3,840
2 .German Fede-
ral Repubdlic 641 1/22 (1970) ¢ 2,010
3.France 400 1/97 (1960) 2,060
4.Canada 340 1/107 (1568) 2,670
5.U.K. 435 1/48  (1966) 1,920 .
6.I%aly 306 1/107 (1967) 1,180
7.U.8.3.R, 00 433 no data no date
8 .Japan 620 1/110 (1967) 970
L9-.111611 14 1/1,340 (1968) no data
Source: Calou;jfionn by UCIMU

¢ On the dasis of the data supplied by the V.D.V., the
total number of K.Ts in use in Germany in 1970 was
1,300 z1llion, of wh'ch about 1/) were of the forming

type.

*¢ In 1958 the NTs in use in the U.S.A. were 2,117 million
and in 1957 the U.S.S.R. had 1,840 million operating.
Today both countries should have sdout the seme Bumder
even though the composition will be different.

5. Pipa] reparks
Ve have seen that, in value, the peroentage of the

entire production of the metalworking industry represented
by X.2s is very small.

S3izilarly the consridution of X.7s




t0o the G.N. . is everywhere legy than 14 (vith the exca..-

tion of Switzerlernd wheve it - jeet abover .04,

These per- ntagres Ao net nowever represicni the jo-.
portance such raciires have in the diffcrent maricnul coon-
cmies. All machinery, inciuding vhe: ¥.Tyg themuelvrs,‘re~
quired machine tools to moke tlem; nearly all manefne-
turing indugtries use N.Ts, or motal in the forrn of dvurable
€oods in the production of which i.Ta hadl ¢ part; 4n tre
me talworking industry, investmen+ts in M.T3 are (ne of tha
basioc 1ters, while the interrelantion betvicen this oranch
and the metalworking :la:s of indvstry is sc close, ore
geared to the othar as it were, thet 1t is impceanible 1o
imegine one operating withcut the other; 1o consddering
all this, 1t is clear what an important role M.7s rlay in
the structure of an industrialized countyy,

When it is said that the M.T is the zachins of ne--
chines, the idea ia tc uce a glegen to suw up ids charace-
ter as a kcy durable product The fact that in eviry in-
dustrialized country such a small part ol the G.X.P. ig
represented by I'.Ts, makes it of even rore interest for
countries whose economic teke-off is about ic ctert. Ag
in fact we shall 8ees, a branch of industry of such vigal
ipportance as this, requires neither very large invect-
ments nor a high degree of industriel cencentration:
éenerally it requiies only a fairly low productive capa-
city, dut what is important is the quesnticn of its co-

existance alongside an adequate retalworking industry anad
in sddition, the technologicel level required b, the pro-
ductive processes opsrated dy M.Ts, these being directly
Jelated to tho degree of specialization, lMore will be said
about this in the next chapter, '




Out of a world production figure of $7,840 z111lion in 1970

- 18 -

CHAPTER I

Production, Seles and World Trade in machine toolg

Production and absorntion

There is an appreciable difference tetween the oon-
centration of X.Ts in different countries throughott the |
world, and the levels of evolution in these countries. '
’
Europe and North America accounted for $6,554 million, op
83%. On the other hand theme szme countris; account for
an "absorption" (piciuction - eXFOTto + imports) of only
$5,583 million, or 81%. The production curplus in Xorsh
Auerica 1s, bowever, very -mali; only $6€ nmillion out of
the $1,500 million produced (adout 4%); 1t 1o thus West-
ern Europe (EEC plus F'FTA), with its total surplus of pro-
duetion over absorption of 399% Eillion, which holds the
position of chief supplier to the world sarket. Details of
this appeer in Tadle 6.




Tadble 6

vreducyion and consimpiion of N.Ts in 1970 (in million §)

E:;é;esr country Production : Absorption T Variations
(froduc.- exports + mor: or lcss than
s imnorts) , proluction lovel
S, 2,248 } 1,650 f + 598
;} this ‘olal {
iy ( 471) | ( 350) (+ 91)
B :vman Rel, Dayp. (1,435%) ; ( 860) (+ 57%)
Srnace ( 291) ( 330) (- 39) ‘
IETA 832 | 384 . - 448 &
o thim tatuly | X . y
B3 ( 474) ( #10) .- (+ 69) :
T B R T Z 1,973 - 1
T ovade Sohedy ! l
b (1,185) | (1,272) (- 93)
Crrnam D, e ( 273) ( 15%) (+ 80)
eboaloyntia ( @4y) ( 196) (+ 49)
. ev_Coogaean | '.e 143 -
SRS B
UL bar Husope 5.0 4,140 + 914
L Avierion (R 1,424 .+ 66
+ thig totalt
LA, {1,469) (1,290) (+ 170)
JYCREY | , ( 42) (- 143) (- 103)
1,175 1,253 - 57
L o (1,105) (1,160) (- 84)
SR T R fo -
ade, 30 -~
4 produeers - 1,023
SUT—— comumm— e — - . e |
Tosa) 7.840 7,840
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2. Trade in machine toola

See Table 7 for trade among the main M. T. produccr
‘dountries and areas (U.S.A., Western Europo, U.8.8.R.
other countries) related to their evolution in tbo last
3 ~ decade. ¥
‘ . Teble 7
e Comparison of statistics of production and exports

% the world in 1960 and 1970 (in thousand millions
/ in millions of Aollars)

- > -

¥
f

of X.Ts throughout
of Italian lire and

2 Production Afoa Exports
| 19580 1970 % of respective| % of world
Lit. s Lit. s outputs outputs A
1000 mi1. 11,000 mil. mil. 1960 1970|1960 | 1370
792.5 1,268 |1,981.2 ] 3,170 |European Com- | 41.5 44.0 | 16.3 ' 17.7
; mittee °©
486.0 Y i 912.5 | 1,460 [U.8.A. 28.0 21.2 6.8 3.9
[311.5 594 | 740.6 | 1,184 |U.S.S.R. 5.0 9.0 | 0.9 1.3
365.0 .584.11,265.7 | 2,025 |Other coun- 31.0 "37.3 5.7 9.8
i tries ©0° ]
|
.gagnso 3.223 |4,900.0 {7,839 |WORLD Total | 29.7 32.7 | 29.7 32.7
% , ;

® The twelve member countries of the European Committee are:

. Austria, Belgium, Denmark, Prance, German Federal Repudlic, U K.,
' Holland, Portugal, Spain, Sweden and Switzerlanad.

Mt e e
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In the "other countries" grouping, Japan is by far the largest
producer. In 1960 her output was only 46,000 million lire T
(74 million $), but in 1970 1t had risen to IL.6, 866,000 milliom .
(81,198 m111ion). The Germen Demooratic Republic and Czechoslova-
kia follow with L.1,718,000 nillion (8275 million) snd L. 1, 534 000’
million (8245 wmillion) respectively in 1970, and bdelow them comes
the Chinese People's Rapubdlic with only L.313,000 million (850 '
million) in the same year,

Source: UCIMU 1970, ' |
Export and imn figuru for m mm, m 19% m |
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Table 8

in millions of §

. Injortu and exports of M.Ts throughout the world in 1970 '

Country Importe Exports
EEC 537 1,131
Socialist countries 539 478
U.S.A. 140 310
U.K. 130 194
Canada 119 -
India ' . 40 -
Australias 36 -
Sweden 62 -
Yugoslavia 8
Spain 66
Japan 153
Other countries 264 250
Switgerland - 199
Trade within EEC ¢ - -417
Zreade within Soocislist - - 47

countries *
Total 2,094 2,094

| 4 ihoir dittoronoon.v

ﬁ'{mm vonm moaxmm 1970,

¢ Exports also include internal trade between X3C ocountries
which, in 1970, amounted to $417 million. In this oonneo- ;g
tion see Tabdle 9. 31nilar trade exchanges took place de-
-4ween the Socialist countries aud these have been estimated

¥
o8




As mentioned in the note to Table 8, trade between
the EEC countries in 1970 reached $417 million, and this
is shown in Table 9.

Table 9

Trade in machine tools between EZEC countries in 1970 (in
millions $)

Country Production | Trade with other {Availability| Abdsorption
EEC countries

e one | 10435 187 + 1,248 840
Italy 471 ' 8s + 386 390
France 291 72 , + 119 330
Belgium ' 33 3 - 6 50

Holland 18 34 , - 16 40

Total 2,248 417 + 1,734 1,650

Source: UCINMU calculations 1970.

A}

An . snalysis of Tables 7, 8 and 9 gives the following
resultis.

~ the M.T. market is becoming more and more internationa-
liged. In 1955, world trade represented 19% of world
production; in 1960 it rose to 29%, resching )2.7 in )
1970. In the last 15 years the average unnull‘mto ot
trade expansion wae 2.4%.

- the moin producer countries are the XEC (headed by the
German Federal Republic), the Socialiet countries (in



particular Czechoslovekia and the German Democratic
Republic), the U.S.A., Switzerland and the U.X.

The countries with the most favourable trade balances
are: the EEC (partiocularly the German Federal Repud-
lic and Itely, the U.S.A. and Switzerland).

The four main producer countries (U.S.A., German Fed-
eral Republic, the U.S.S.R. and Japan) alone produced
68% of the total value (in 1970).

”

Total exports from EEC countries to others outsids it
are nearly three times as much as those from the U.S.A.

Imports by EEC countries from othors outside it are high
and amount to about 33% of the total absorption inside
the XEC.

CHAPTER III

§trugture and economic features of the machine tool industry
‘Before looking at the main structural features of W.T.

production, it is as well to remember that:

e)

the statistical data provided by pudblic and private in-
stitutes on this point is not fully reliadle; amongst’
other things it doces not include output by small workshops
(extremely numerous) snd by establishments who make M.Te
for their own use; '

oomparisons bewween éifferent sete of data are often in~

validated W the muu muptu- of whioh o'h-

" sieties ere mﬂ
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1, Employees and other factors

The most recent data available about the itruétdra’i!“-
tures of the chief producer countries are given in Tabdle

10.

Table 10

(1)

Structure of the machine tool industry in some producer oouxitrf’uq

(number of establishments and number of employees)

N° of (2){ Germwen | France| Italy | Belgium| Holland E.E.C.| U.K.| U.S.A
employees Fed.Rep., ,
‘ 1566 1966 | 1969 1966 | 1966 1966 1966 1963
1 -50] A 182 137|225 16 10 579 2133. 934
|3 3,326 2,683 7,630 271 300 | 11,180| 3,129 10,264
51 =100 A 19 36 121 6 9 212 58 96
&) B 5,750 2,576110,121 3o2 590 15,408 | 4,059; 6,455
1101 -250]| A 84 20 48 5 1 137 39 67
3) B 13,455 2,686| 8,204 757 140 | 21,238 %,293| 10,620
1] 251-500]| A 61 16 11 3 2 89 43 31
B | 20,801 4,720 3,246 | 1,083 770 | 29,674{13,951| 11,249
501 -1000| A 35 7 1 2 - 44 19| 22
| B| 26,162 4,391 907 { 1,013 - 31,566 {13,761] 15,583
1 Over 10CQ A 15 3 - - - 18 12 17
B | 22,274 4,864 - - - 27,138 {30,192| 28,965
Total | A 456 219 414 32 22 1,079 384| 1,167
otal) g | 34,768 |21,920{30,108 | 3,516 | 1,800 {136,204 {70,385| 83,136
ore recent |[120,C00 - 32,000 - _ - _ {114,400 N
ata on B (1969) (1970) (1968)

(1) Data from SOBINAF, UCIMU report 1970 and Bureau of Census 1970/71

(2) A =
B =

nunber of establishments

nunber of employees

(3) 101 to 200,

and 201 to 500 for France and the U.K.
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As, with the exceptions of Italy snd the U.S.A., most
of the data available for the countries included in Table
" 10 concerns 1666, it is interesting to examine that relating
to the Italian N.T. production in the three-year period
1966-1969, to gain an idea, even though indirect, of the
evolutionary trends of structural alterations taking place
in Europe. These appear in Table 11.

Table 11

Comparison between the structures of the naohinc tool in-

dustry in Italy in 1966 end 1969

3

K°® of employees [(1) 1966 1969 € varietions °
per factory
1 to 50 A 2)4 225 - 2.5
B 4,600 7,630 + 65
51 to 100 A 82 121 + 47
B 6,100 10,121 + 66
101 to 250 - A 27 48 + 1
B 4,200 8,204 + 49
251 to 500 A 17 11 + 57
IETREE B 2,300 3,246 + 41
00 to 1000 A - 1 -
B - 907 -
Total A 350 414 + 18.2
3| 17,200 | 30,108 + 71.0

(1) ©f. Note 2 to Tabdle 10,

_~ Source: CENSIS
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Table 10 shows amongst other things that in 1966
the average number of employees were:
, 110 in the ZEC countries
IR | 90 in the U.S.A. .
3 | | 140 in the U.E.
As far as concerns the EZC countries, the average
: indicated ranées from 49 employees in Italy,to 90 in tho
Netherlands and to 200 in the German Federal Republic. Only
France (100) and Belgium (110) have an average the same or
near to that of the EEC. Table 11 shows that in 1969 Italy's
| average number rose to 71, with an annual rate of expansion
of 25.5% (higher than that of other European countries such
as the German Federal Republic which, in the same period,

|l—

-

B had an annual rate of expansion of 12.5%).

In tho countries with a market economy, the most ty-
pical structural feature of l.T. production is the predomi-
1) nance of small establishments. Out of the total considered
in Teble 10 (3,772), 62% (2,296) velong to the smuller group
with from 1 to 50 employees, and 14% (520) to the group with
between 51 and 100 employees. Furthermore, in the EEC coun-

i tries only 5.7% of the establishments belong to the dbig

‘ - groups (over 500 employees), and in the U.S.A. too their per-
centage is only 3.3% (the only exception relative to this is

: the U.K. which has 8% of the large M.T. estadblishments).

- It is true that the data in Tabdle 10 nearly all re-
. late to 1966 (and even to 1963 in the case of the U.8.4.),
;:» . but this structural feature seems to be confirmed by more
?* recent information, end in particular by the ckhanges which
5‘ bave taker plasce in the subsequent three years in Italy, -
1 where the number of small estadliahments (1 to 50 employees)
has dropped from 55% to 54%, while the number of estadlieh-




ments in the second grouping (frem 51 to 100) has ricen
from 23.4 to 22.2%. Tven 50, ine total pureentugr of
the two groups of emaller estaXiisurenis rewains very
high: 76# in 1966 and 83.2 in 19693. '

For that matter the 2Jegree of concentratica in the
K.T. industry does not appear likely to rise, at leacst in
the countries with a market economy; there in fact, as
a well known authority on the subject states, the indus-
try seems to be based "mainly on medium and spall sized
productive units, each of which ccvers only a small pars
of the output as a whole though here and there pvoduciﬁg
a considerable quota of & particular type of machine shosen
as a gpecialization".

. It must in fect be borne in mind that il.To are
used for widely differing types of werk. and productlon
of them nust nccessarily be diffeventiated.

As stated Yefore, the two big categorics of ii.Ta
are: the many-purpose machines produced for the muvket and
thus for stock as well, and the rachines made for special
purposes gsually only built to order. Only where many-pur-
pose machines are built might, in theory &t eny rate, spe-
cialization be combined with concentration. However, here
too, the great degres of product differentiation, end the
fact that in any cese li.Ts ere always the result ol a con-
fluence of parts and factors derived from technologically

Note: Sufficient data is not availadle wherewith to meke a
structural analysis of i.T. production in the coun-

tries with a socialist economy. It is however known that

there is a much higher rate of concentration in those coun-

tries. Yor exemple, in the U.S.5.R., which hes nearly the

same numbder of ii.Ts in use é&s there are in the U.5.A., there

sre not more then a hundred establishments producing them,

nearly all with over 1000 exployees; while in the U.S.A.

‘there are 1245 sstablichments (1963).
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defined fields of production, doth tend to hinder con-
centration.

The technology applied to the whole field of K.T.
production develops in line with the pressure exercigsed
by the requirements of *he user esstablishments, which
are much bigger and more highly concentrated than those
making ¥.Ts. This does not favour standardization of
products, which would lead to scale economies and, for
other ressons, assist the processes of concentration. Om
the other hand, vertical integration upstresn 18 prscii-
celly non-existent, seeing that the consumpi.on of raw
and suxiliary materials by this field does not Jjustify
the installation of petallurgical complexes, and not even
of foundries, to aupply the requirements of one single ’
M.T. maker. Finelly, only very rarely does 8 maker pro-
duce common types of machines only; this in order to av id
tying up capital in stocks during the periodic economic cri-
ses he must prepare himself to face by aifferentiating his

products as much as he cen. In most cases, eVen highly
specialized establishments build special machines to or-
der, or at least, special versions of the ordinary types.

As regards the special and/or complex machines,which
in themselves make a process of high concentration contra-
dictory, it may de recalled that the users to00 make them
especially the bigger ones (e.g. Fiat in Italy) who 4o not
always stop at using their own products themselves, dut
‘sometimes 861l them ss well. In some countries a fair per-
centage of the oversll output is produced by such establish-
sents, who strictly spesking, do not delong to the M.T. in-

{" - dustry, snd often ‘such machines sre not evea included in -
'% the o£f§c131 statinstiocs. - ' |

S




2. Prodvetivity

a) Prodnetivity per evployee

There are many and varied reaccns why iadlcotions on pro-
ductivity in u.T. btuilding are not eosy 0 susdiye Cone

of tihose are: the difficuliy of ~omgwring svor iaticn (as
mentioned aboves, these often Inclune noa-howo s Lodd an=
ta); that of knowing exactly how wany people are employa.t
(both because the numbers vary and because data on TR YRS
ject is not fully reliable); finally, becausc of tre mruc-
ture of the industry which includes very pany 11uny estab-
l1ishrents alongoide others medium rr lerge gized (50 that
data on productivity turrns out ® re uerely averag?. o
tuations and running costs greatly different ona Lt oano-
ther). Again, there are also an en rmous runber of small
worksnops of which statistics take no sccount at all, or

only cover an unknown number of <them.

With all this in mind, and using the raiher modesi ar.cunt
of data available, Table 12 giveu some indications or pro-
ductivity (turnover divided by the number of employues)

expresced in averages for some producer countries.

Table 12

K.?.Industry: examples of productivity (turnover divided by number
of employees :

$ per en- Bquivalent in xil- |, Lona per em-

Country ployes lions of lire | ployea

U.S.A. (1968) 25,222 16.5 no 3data
Italy (19790) 14,720 0.2 5.7
German T.R. (070)| 12,930 8.0 no date
v.X. (1966) 9,920 3.7 3.8
Lm' (196S) 12,480 7.8 3.8

i anans

Sources: UCIMU snd the Bconomic Hendbook 1970/74 .

This tadle (fo e yesd with persgraph 4 of this chapter)
ahould lesd us to the following observstions:
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defined fields of production, both tend to hinder con-
centration.

The technolcgy spplied to the whole field of X.T.
production develops in line with the pressure exercised
by the requirements of *“he user establishments, which
are much bigger and more highly concentrated than those
making K.Ts. This does not favour standardization of

producte, which would lead to scale economies end, for
other reasons, sssist the proceeses of concentration. On
the other hand, vertical integration upstrean 1is prec.i-
celly non-existert, seeing that the consumpt on of raw
and auxiliary materials by this fielé doces not Justity
the installation of metallurgicel complexes, snd not even
of foundries, to supply the requirements of ons single
M.T. maker. TFinally, only very rarely does a maker pro-

duce common typos of machines only; this in order to svoid
tying up capital in stocks during the periodic economie cri-
ses e must prepare hinself to fuce by differentiating hie
products ss xuch as he can. In most cases, even highly
specialized eatablishments build specimal machines to or-
der, or at least, special versions of the ordinary types.

As regards the special and/or complex machines,which
in thexselves zake a process of high concentrstion contre-
dictory, it may be recalled that the users t0o make thea
especielly the bigger ones (s.g. Fiat in Ituly) who do not
always stop st using their own products themselves, dus
sometimes sell them as well. In some countries s fair por-
centage of the overall ocutput 1s produced by such ustablish-
sents, who strictly apeeking, do not delong to the M.%. in-

dustry, and often such machines sre not even included in -
the official statistics.




2. FProduvetivity

a)

Prodnetivity rer evrployee

There are meny and vuried reasdns why indications on pro-
ductivity in Li.T. building are noct eesy to supply. Sone
of these are. the difriculty of comparing statiatics (ae
mentioned above, these often include non-howo_2reouy dn-
ta); that of knowing exactly how wany people are ernployve.?
(voth Wecause the numbers vary and because data on ile =ub-
Ject 1s not fully reliadle); finally, becausc of tre Zruc-
ture of the industry which includes very nuny tiny estab-
lishmenis alongoide others medium or lerge sized (so that
data on productivity turrns outt he merely r rerages of zie
tuatlions und running costs greuatly different one {rom ano-
ther). Again, there are also an enormous number of small
workshops of which statistics take no account at all, or

only cover an unknown nuxmber of them.

With all this in zind, and using the rather modest arcunt
of dsta available, Table 12 gives some indications or pro-
ductivity (turnover divided by the number of employves)
expresced in everages for some producer countries.

Table 12

K.T. Induntryz examples of productivity (turnovcr divided by numbder
of employees

$ per em- cquivalent ir wil- ;| Tong per em-
Country ployee lions of lire ployeo
Italy (1970) 14,720 9.2 5.7 ;
German F.R. (N70)]| 12,930 8.0 no data l
Prance (1969) 12,480 7.8 3.8 §

. Sources: UCIMU and the Beonomic Handbook 1970/71,

This table (fo e read with paragraph -4kor this chapter)
’ ahould lead us to the following observations:




(1) productivity in the U.S.A. 18 still appreciably higher
then that in the chief European producer countries;

(11) productivity levels in France, Italy and the German Fed-
eral Republic are high in terms of valye. As regards
Italy, the high weight per employee should be noted. As

mentioned, this is a very useful indication for estimp-
ting” the quality of the output.

(111) even if related to 1966 only, productivity in the U.K.
éxpressed in value, seems Very much behind the othera.

b) Productivity of fixed capital

Everywhere the productivity of the capital investsd ip
the M.T. industry seens high, similar to that of labour.
Taking Italy as an exanple, in the last ten Years there has
been an increase of over 50% in output per machine. This 13.
mainly due to new tools, to electronic control devices and
to progremming the work in cycles. The exarmple of Italy well
illustrates the overall productivity of the M.T. industry if.
& comparison is mede with the average data of production
indices in general against that specifically relation to na=-
nufacturing output, and against that of LI.T. industries re-
corded in the three-year period 1967~-1969.

Table 13

Averages of industrial productibn: general index, and indi-
cés for some branches and sub-classes (1966 = 100)‘

Category , : 1967 | 1968 | 1969
General index of Italian production 108.3 | 115.1 | 119.0
-Index of manufaocturing industries 110.5 | 115.2 | 118.8
Index of K.T. industry | 160.7 | 170.0 231.8

. Bource: elsboretion of Istat date by CENSIS R
Befors ending thess short notes on productivity, we think




it advivable to enrhasise thst, thoush caturslly of

A

importas-ce, 1t nust Ve rewexzlersd that, quallly vrevei!.

ing over price in ths IL.T. branch of Irdustry, oo 2 s

REEPAS

the lesser amcurt of labour iwcorporsted in e 1.7,

L

pocially lese important thuan the reduction of Lo boeur

VPR

corporated in vhe producw the uw..T. maikes. In cuney wones
the incrzege in productivity in the U.T. industey 1o leusc
important than the rise in productivity in the metalwovio-
ing industry @nd in the eniive econouie system. Once

more, the parsmeter for measuring the evolution of this

branch of industcy must be sought rather in the qunlita-
tive values (techuological ewvolution, flexibility ete.)
then in the quantitz2tive ones. The tvo tapects may of
course be combined to the z2dvantage of hoth. )

B, Other features peculiar to_this industry

1. Dimensional wmindima and optinum Gimencions

The slight importance which dimensions have in this
industry is underlined by the fsct that aearly ali the conr-

tries making li.Ts are active in international trade, and
that in each cne, exports and inports form a sizesbdble pari
of the market, quite apart from their productive arid strue-
tural capacitles.

As we have noted, the average size, expregsed in
terms of employees of N.T establishments in the various
countries, liecs between GO and 1090, i.e. slightly higher
than the average level of all the manufacturing estanligh-
ments., Apart from a few exceptions, however, there i3 a
lack of large concentrations since, only here and there, &o

we find anything in the way of large-scale production (to f
thia strucfural feature the Socialist countries provide an 3
o oxcoption). Thus, there ar¢ Mot even any dimensional minima !
. in view of the existence of an enormous number of small
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workshops making 4.Ts for themselves snd/or acoepting
work from larger establishments. On the other hand, it
may be asserted that the optimum‘dimonlionl. varying aec-
oording to the different technologies used and to the
range of final products, must at present bYe considered
those of the small or medium sized establishment: thig
8180 on acoount of the financial, economic ana techniocal
implications mentioned above. : 7

An exception to this rule seems to be found in the
estadlishments mainly engaged on XN.Ts with rdvanced sech-
nologies, such as the trensfer and numeriocally 6ontrolied
machines. Here there seems to be an ever clearer tendenoy
to greater sizge, towards standardiging and sxtending pro-
duotion. In view of the high rate of investment so ﬁﬁodod,
it 18 evident that: ' '

a) only large finoncial concentrations can lucccaafuliy un-
dertake this work; '

b) the establishments themselves feel the ihrluonco of the
electronic industry, to which they are oclosely linked,

from the point of view of sise and of their structural
features generally. ' '

Productive dittorohtia:gbg

) As stated earlier, the relatively smell dimensional li-
mits, cheracteristic of the struoture of this industry,
are partly imposed by the very wide aiversificetion of
$he final produots. This is ome of the most notable as-

“ Pocts characterising this industry and is, at the same

- ime, one of. the best means it hee of defonding 1tsels

'trun'tpc effects of trade ayoles, and for opsreting an




an effective poliocy for the ponetration of foreizn mar-
kets. There is in fact a close relationship between the
pulverization of productive units, down to the level of

the small workshop, and foreisn business in K.Ta, when

it is realised that Italy, with the productive structure

we have examined above, has in the last three years nanaged
to export about 50% of her total output and equivalent to
about 40% of what she has herself absorbed. Naturally, in
view of the very wide range of products, the cost of which
- greatly varies in the composition of the factors, each
couniry concentrates on one type of product. For example,
on those with a high content of labour and home-made know-
-how (as happens in the case of the common types of univer-
sal machines), or on special and/or complex machinery work-
" ing a very high speed and precision, the factor cost of
which is characterised by large investments and a great'
deal of research, as well as by home and imported know-how.

On the whole it may be said that the countries with
their economic take-off in progress, concentrate meinly
~ on the first type of machine, while the highly developed
industrial countries are specializing more and more in the
production of special and/or complex types. The U.S.A.
has of course for years concentrated on building transfer’
and numnrically controlled machines involving very advancad
“technologies and very big investzents.

At the deginning of this study we gave esome data on
the nunber of finsl products the M.T. industry makes. We
oan now add that, acoording to the latest catalogue issued
W she Fachgenmeinschaft Werksengmaschinen, on the German
- merket there are 368 types of X.Ts Aiffering in funotions
end structures, while for each type there is a whole range




of sizes, powers and diferent Pogsivilities of dArive
and autiration, realizing, in fect, a great multitude

of variante. To these types must be added all the sne-
cial machines the npger ﬁants mace for his own varticula:
requirecents.

The following 1list g€lves some claases of machines,
teken from the above catalogue:

70 aifferent types of machines for:
abresion work

pressing and producing sheet metal

50 daifferent tyves of yachines 7Tor:
milling cutting, boring and milling, ote.

30 daifferent types of machines for:
lathes, threading machines, shearers, hammers,

foxing machines, others for naking wires,sorews,
bolie, ete.

20 different types of mechines fors
punching and boring ete., gear cutting

10 Aaifferent types of machinzs fors
planing, filing, slotting;
automatic lathes, turret lathes.

The degree of specislization achieved by the in-
dustry nay be estimatsd taking the German Pederal Royub»
lic again, being the largest Europsan producar oountry.

Anong the 425 establishments _isted in the .m utaloguu

200 produce only one class of m. hine,

120 produce two classes of machine, |
70 produce three or four classes of mumo. m
35 produ« Irom five o eight chmﬁ 9!' ﬂm




b) On e world scale the productive subdivision of
the main eingle types of machine is not knovn. A
rough ijea may however by gaired from the pevcenta-
ges given in Table 14, on ihe basis of which »n es*i-
ﬁ ) . mate haa recently been made (1970) of world pruduction
by weicht according to the main typss of machines.

Tsble 14

World production of machine tools in percentages of weight

N.T. %
Automatic lathes 2
Semi-autonatic lathes R
Other lathes 19
Planecrs, filers, slotters 2
Punchers, tapping machines 8
Boring machines 10
li411ing machines | | 8.
Gear cutting machines - 0.9
Grinding and other abrasive machinss 1
Presses, harmers, shears ' 30 1
Others . | 4.3 |

Source: XAST conference in 1970.

3. Employment

Employment trends in the M.T. industry vary from one
sountry to another; especislly in latter years, however,
8 genersl tendency smay Vs noted, this being stegnation of

. C the numdber employed or st least only a very alow rise.
e Perticulsrly between 1966 and H)70 the numbder of employees

in the chief Europesn countries remsined almost the sane
(examples German Pederal Republic: 1966, 112,500 employees

spd in 1969, 120,000; in Prence, 22,000 and 22,800 res-
*g-mvou. uu 18 the U.K., 43,600 end 39,090 risycatiwly)'




i 8imilarly in the U.S.A., the rate of growth has deen
5 ~ negligible (1965, 96,344 enployees und 111,400 in 1948),

For that matter, even over the longer period, the
increase in smployees in the two biggest world producer
oountries remained low (U.S.A. 1960: 81,200 earloyeas;
Germen Federal Repudblic 1260: 103,000 employees).

Indeed, rlongside the considerable :ise in pro-
duct discussed above, thera is anothcf factor putting a
brake on an increase in employment in the M.T. industry.
This is the scarcity of trained and/or skiiled lsbour
in an industry which requires a very large p.oportion of - i
skilled peoplo compared to the total employed,

In Chapter IV we 3hall make a more Aciailed ens-
lysis of the spscific features cf this question. For the

present, howvever, we can say that it representa one of
the most serious probdblems the couririzs desirous of es-
tadblighing a X.7. industry from scratch, wiil have.to
deal with, even though, togother with the metalworking

induatry, 1% 1s an essential component of any progress to-
wards industria.ization.

4. Jpvestnents and vroduction cost struciures

Investrent atructure, and that of production costs
in the U.8.A. and in the U.K. for 1963, in the German Ped~
eral Repudlic for 1967, and in the EEC countries for
1966 may de seen in the data given in Tadle 1% ovo‘rlnt.'

. .
. .
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Table 15

Investments and producticn cost structures in some countries

Items Ued oA UK. Gerran F.R.y ERC
(1953) (1953) | (1967) . (196s6)

Turnover per employee § 18,000 7,450 7,943 8,110
Inveatments per employee § 550 305 no data nc datsl
Turncver div. investments # 3.1 5.2 " "

¢

7

Total prod.cost structure '
raw materials and power 45.0 56.5 47.0 42.4

Work given out to others 2.0 3.5 3.0 1.6

Ladbour 53.0 | 40.0 50,0 56.0

Value added in relation to -
turnover 65.5 53.5 no data ro dats
| |

“Source: Elaboration from SOBEIAP, Economic Handbook,U.S.A 1971
and UCINKU report 1969. '
(for the EEC countries in 1966 total emnloyment has.
been assumed at 160,000: divided as follows: German Fed-
eral Repudlic 112,500, Italy 26,000; France 23,4003
Benelux 4,300).

As Table 15 does not give data about investments per
employee for the EEC countries, nor for the Germen Federal Re-
public separately, we have sought this from various sources
for Italy and Prance for 19663

Italy: investments per employee (in §) 649
France: . " » " 550

More recent data on total production cost structures
are only available for the U.S.A. and for the Germen Pederal
Repudblic, and these are given below in Table 16.




Table 16

,'!ho M.?. industries in the U.S.A. (1968) and in the German
Pederal Republic (1967): cost production structures, in per-
cantages

Iten . | U.S.A. German F.R.
1968 1967
Turnover . 100.0 © 100.,0
Raw materials and utilities 35.3 47.0
Work commissioned outside 2.0 1.0
Wago;°and salaries ' 62.7 $0.0
’ Total  100.0 ~100.0
Percentage of turnover 76.5% 76.0

Inventory structure

Pinished products 26.5 10.1

Products being made ' 53.0 ° 61.5
Products in stock 20.5 28.4

Total 100.0 100.0
Value of inventory (compared | .
t0 that of raw materisls pur- 85.0 - 113.0
chased : -
Rate of rotation 5.8 3.9
(purobaael: stook) : :

——

"wagnn in the . 8.A, represent about 30% of thn turnover and
are 4ivided between: direot ladour(29%) snd indireoct labour
(about 1%). In the construction of nuzerically controlled
machines, the proportion representsd dy wages falls to m.
(1T$ direct and 8# indirect ladour).

.. Sources: ohmuom from tln zcomnic W m.;. inl

.and trcs 303EﬁKP




As will be noted, Tadle 16 brings out the follow-

ing:
- the high rate of rotation in U.S. establishments com-

© pored with that in German ones;

- the big structural differences between the two ccuntries
both in raw m=aterials end in utilities (partly explained
by lower production costs upstream of the American estad-
lishments) and for labour, the costs of which are well
known to be higher in the U.S.A.

(Note: In 1963 wages per employee that year were #7200
in the USA, $2300 in the U.K. and $2300 in the German Fed-
sral Repudlic).
We will now take & closer look at investzents.
Those indicated in Table 15 cover both repeairs and
maintenance as well as nev investments and are related to
the number of employses already working in the estsblish-

ments concerned. (1)

Another criterion for ectimeting investiznent levels
might de that of relating them to the new jobs created by
the inflow of new fixed capital. In this case too, all we

(1) According to Table 15 and subsequent tables, these ve-
lues go froms a minimum of $305 per employee (U.3.1983)
40 $649 per employee (Itely 1966). They are in line with
the resulia.of & survey conducied by SCOEELAP in Prance in
1966 covering 40 estadlishuents (representing 64.24 of the
eountry's tosal X.T. surnover, and 67% of the employess)}
sccording t0 this, ianvestments per employee were as follows:

1. = sstadlishments with over 500 employsss: $610 per employee

4.0, 6.4% of the sturnmover)
- eateblishments wish under 500 smployess:$1E0 per enployee

e 1.0, 3.7 of the Surmover.
.- .. @iven the ! 1 festures of the U.T.imdustry, T8
2nd figure be the most common. It should de noted ahd

4n 196) not evem §n the UIA were investments por employed
¢ifferens frem Wee in Surope. :




- 40 -

oan 40 is to take data of a genersl nature, in some cuses |
- not fully reliabdle.

According to the forecasts made by the C.G.I.I, (Ital-
4an Industrisl Federation), fixed net investmanta (i.e. the
sotsl after daduction of those for repeirs and maintenance)

%0 be nade in the K.T. induatry during the four-year period
1970-1973, will amount to a total of adout 30,000 million
1ire, creating about 8000 new jobws. |

It follows from this that each new jobd will mean an
aversge investzent of adout 3,755 thousand lire (sbout 36C00).

From this calculetion we find that each nevw jod re-
quires a quantiiy of new fixed capital at least ten times
more than that calculated per employee already working (a
very approximate calculation and, in our view, prodedly an
underststement).

Bearing in mind that the net investanents per new
employde oniy include the extra plant and/cr edditions to
the slready existing buwildings and servioes, such investaents
are much lower than those needel to set up an entirely new
estadblishxsent. In the latter case, investmeats required for
')trchnling land, for duildings, services and infrestructures
ot0. would have to be sdded. Still omnly very reughly, it
may Yo estimated that the inveastzents meeded for every new
J00 would deve 0 Do 8t least doudled Af 1t were & guestion
of starting upy an entirely new L'.T, estedlishmens. In other
werds, investaents of sdout 800-900 nilliee lize (edews $1§
" millien) weuld %o meeded 1o ereate » new aedisn~eised X.%.
eoothablisiment eapleying 100 pecple.
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In completion of the data supplied in parsgraph 4
on the structure of production costs, we are giving a
table from the survey carried out by SOBTIAP on the va-
lues created by each emplowe in some important 1.T. pro-
ducer countries. This table hewever is incozplete and
its actual mesning is not very clear. It should also be

rererbered that, as regards the number of erployees in-

cluded in the X.T. industry, the figures supplied by the
various statisticel institutes must be considered with
extreme csution. This makes the resl value of the table
still zore uncertein., 1t must thersofore Lo taken s @

mere indicatior of the approxizate order of size.’

ble

Output per employee in the machine tool induatries in
gome countriss

Country Cutput per person Years
(in ¢ p.2.)

-

TXC 7,000 - 8,000 1963-19606
(German Fed.Republic) (6,70C - 8,900) | (1963-1966)
U.8.A. 11,600 =16,000 1963-1966
n.K. 4,%00 - 6,500 1963-1966
Switserlend 8,700 1966

R——

Sourees SOBLUAP

N tive ut |
‘The productive cupecity of the X.2. industry is cop-
$invelly rising at sn annuel rete of 10-12%, this of course
in fsvourable trade cycles. Ia Italy fer example, between
1966 ond 1968, the total incresse wes 43%.
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CHAPTER 1V

Some problems fundamentel to the II.T. industry

Labour trz2ining
I+ has already been said thet the lack of skilied
lobour places s limit on productivity and, even in the

most sdvanced couniries, this remains one of the key pro-
Dlems to development of the l.7. industry.

The percentage of highly skilled latour required
naturelly varies accorlipg Lo lhe fardohed proaact, i
this percentage is greater where the productive process
involves more advanced techrologiee and lower where 1t
concerns mainly conventional or many-purpose M.Ts. A
survey recently made in Italy by CENS1IS shows that this
percentage veries fror a minitum of 1%% to0 a maximum of
7%% of trained and/or skilled workers out of ‘the total
employees (the survey doee not cover U.T. sstablishments
duilding numericelly controliel machines which, from thias

point of view as well, represent & separats problem).

To avoid as far as possidle & reduction ir the
rate of output osused by lack of skilled lsdour, the es-
tadlishments resort to:

e) trasining or up-dating courses;
%) doudly shiftsy
o) giving out work to other firms.

Obviously only the bigger firms (of which there
sre not many as we have seen) cen sfford training or up~
htm courses. The problex must therefore be tackled
es a whole by some Governmental scheme.

The possidility of resorting to doudle shifts is
also doudtful in view of the difficulty of finding lsbour,




in a limited area and, in addition, only st times of peak

production.

It follows that soluiion (e) 45 the nmost feseable
for the rajority of establishzents. But this in turn con-
flicts with the possibilities of concentration and, some-
times of specielizstion: be that es it ray, the larger
firms are flanked by an enormous number of szall workshops
and this certainly does nothing to help forwerd technolo-
gical development in the i.T. induetry as a wholc.

No precise indications can be given adout the ratio
between clarical and factory personnel in the L.T. industry
because of the different trade union classificetiona exint-
ing frem one country to another. COnce more we refer to
the data provided by the sbdove-mentioned JODIUAP survey.

able 19

Proportion of clericel workers out of the totel
employees in M.T. industries in some couniriesj

1967 (in %)

Gerxan Federul Republice 31 - 37
France 30 - 35
Italy 2) - 29
Belgium 16 - 33
Netherlands 30
DCS‘A‘ 3’ - ‘5
Switszerland 22 - )%

In spite of the little meaning such data has, there
is a clear ocorrelation detweesn the percentages supplied
snd the technological levels of the i.T. industry in eaeh
country. Tadle 19 does in fect also confirm the proportion




of clerical staff at vniversity level employed.

Table 20

Proportion of graduates out of the total em-
ployees as given in Tavle 19 (in %)

German Federal Repudlic 1 -4

Prance no data
Itely 0.4 - 1.2
Delgium 0.4 -2.)
Netherlands 1.6 - 2.5

-

G R G G G P G WP Se AR N G G G G S N G A cen G G

Uo’o‘o 005 - ‘2
Switserland 0.4 -1

Here too the gap existing between the U.3.A. and the
countries of Turope is generally striking. It must how-
ever be noted that not only 4o the percentages becoxe less
significent passing from the proportion cf treined and/or
skilled workers to that of clerical workers and on to that
of graduates, but, especially in this latter case, the dif-~
ferences from one company t0 another, or between types snd
reanges of production, may be very great indesd. Let us
¢ite the example of two large-scale Americen establishments!
Bridgefort which makes Eany-<gurpose machines on ¢ big socale

a™” ¢mploys less than 1% of personnel with a university de-

gree, oend Kearney & Trecker who rake extremely complex spe-

eisl machincs and adout 12% of whose staff are graduates.
In the most advanced estadblishments in each country,

the most recent trend is to increase clerical staff in re-

l1aticn $0 factory staff and to employ more grasduates om

the clericsl side. )




2.

Sales orgenization

Seles of l..Ts are directed towards expert technical
usera for whom only efficiency and output irials, per-
formance data and testing rcsults count at ell.

Publicity as such, therefore, has very little effect

on sales in the home market, though it is obviously ne-
ceasary for foreign users to see trade megazinea and other
specialized putlications in order to know of the existence
of ~M.T. makers and about the special features of their
products. (Qualified salesmen are thus needed, with suffi-
cient technicel knowladge bYoth of many-purpose machines
end of the special oncs. In the case of these latter, the
salesman's main work is that of solving the technical pro--
blems the clicnt submite to him, which prodlems may not
only require the presenzs of a technical department ot'tho
factory stafied by highly quelified people poosesaing a
epirit of innovation, but alco salesmen who are oapable

of accurately interpreting the castomer's needs or the
opot, and who keep up-to-date adout the technological fes-
tures of the machinery which competitive firms have ma-
naged to sell successfully. Once again we come up agsinast
the prodlem of lack of specialized personnsl, even at uni-
versity level,in the L.T. industry which, as someone has
scutely obaerved, scems almost unwilling to dresk awmey
once and for all from its artisen deginnings.

A funianrentsl qualitj the producer-seller must po-
osess is that of 1dentifying himself with the purchaser's
productive logic, Both when designing s special machine
snd when seeking solutions to technical prodleme of wgi-
lisation and/or of servieing.

The part played by techniocal servicing st all levels,
in providing spare parts and seeing to repairs, in check~
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. machines and feor specisl ones. Tris is why tne main .1,
producing retabl lghments Lorve voedl oyl taannt

. vieing depertmonts and copsultt - o fic:s Uorocasmtitner
Especi~lly in the cese of the bir-ev catalliiennents, tne

gervicing centres musi te ®0 pleccd ag to 2ive gusiniC

‘ coverege to a particular area o1 the ma.! %

The saler structures are cf the usual tvoe found in
mar nfacturing snlustries, exceunt thnat whec ic o ctoreme-
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here the maker sclls voth a3tsndard and apecisl mack. s
direct to the user (or rarely, to & wholcw-ler). For ssle.
t0 foreign markets, however, the usual sarvices o, the dias-

gridbutor are required.

3. Technciogd oal ‘rogsarech

1 we had to limst the darpic problums facing the k...
industry, we would noi enphasise the quaniiistive w.,ect
s0 much ss the qualitative, beccuss in this field, evpecirl-
jgation and quality are of paramount importance with res-

pect to standardigation snd conceniration. The followirg
problexs howevexr &ppesr pre-exinentis

a) the scarcity of trainsd and s¥illed letour inm prcduc-~
tion processis, snd of university gradusies on the tocn-~
nicsl snd commercisl sides (as stated ebove)}

») technological researchi

o) stsndardization of perts and of construotionsl datails.
| ; As regerds point (e) much progress has been xade ir
standardisation in the last doeadc, in spite of the h.mdranan




caused by trade cycles and variations in demanéd adous

which }.T. makera can themselves 40 nothing. Progress !
has howsver deen made bdoth in the use of productive tech-

nologles of a higher level end rationalizrtion in actual

procesaing operstione (for example, standardization of

adjustments, in dimensionsl tolerances, etc.), as well as

in the application of more advanced methods of company

managenent. (1).

On the other P;-nd. te Governments in the Aifferent
countrices are now realising, to a greater or lessger degrean,
what a key poaition N.T. production holds in their scono-
mies, and are trying to maintain the upswing and downswing
in demand within ressonadble limits. This is not deing done
by resorting to forma of protectionism, but by npplicntioﬁ
of the nors modern techniques of financial and economie
" stimulsnta. From arong the most successful of these men-
tion may be made of the provision of credit faocilities end,
in partibullr. smong these, the investment credits which
have had & very sffective impact on the U.T7. market. It
should however be aided that theae policies are nos always
followed with the necessary tenacity and planning, and this
makes it difficult for the makers to work out long-tera
production programaes.

Pinally, es regards techno al rese y we feol
two pointes should be made: '

"(1) Regarding the technical and economic effect of stem~
dardizstion on cutput and on the quality of X.Ts, see
R. Le Brusque, "Le normslisatiocn” im Lachine-Owsil Prea~
. geise” K* 268 and 269, 1970. Amongst other things, stas~
derdisation alse serves to lighten the consequenses of “
lack of trained labdour. ..




1. Researc. wor on U.Ts can hove strong revercussionns
on the degree of technologicul e¢volution ceneerning
the ontire industrial structuve of 8 country; +{he
M.T. defines and sets & 1limit uvoa the nunlily anag
technicsl level of every manufactured produci in.its
final form.

2. Particularly as regards the spe~lal end couplex ma-
ohinery, technological research goes a lerg way beyond
the field of pure mechanics and deals with important
problems relating to the d2velopnent of electric and
electronic technologies, etc. '

! The contradietion inherent in these iwo considern-—
tions lies at the dasis of the difficulties which teci-
nological reseerch on A.T. production is having to fnoe
everywhere, and a concantration of foreciss in thle work

is hindered by the decentralized structure of the industry
i1tself. Only ai acme of the bigrer cstadlishrents has sy
headway boen made, and even there it is done in fits anc
etarts, i.e¢. when an importsnt corntruct has eiiher denn
eoncluded or liea in the offing. From the re:ults of a
survey recently made in Italy, it may de estirated that
M.Z. ostadlish=ents devote fron 3.5 to a maxizum of 8% o*
Sheir turnover to direct or indireot rescarch work (inelu-
éing technical conaultancy snd market survays).

On the other hend the difficulty of even partially
csnfditioning the demand, seeing that it is the users in
the metalwerking industry who decide what teohniques they
wantd, comdined with the somewhat ineffestive protection
given 2y petent rights, all serve seo discourage X.?7. naXers
fren éeveting much 1m0 or money te resesrak.
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present organizing their industrial adv‘nce,‘havo Telg -

It is thus clear that in many cases this work
must be done downstream of production, by the users
themselves who, for that matter, are those mos%t con-
cerned with developing the technological level of 4he
tools they use. This does in fact occur whenever the
contracts concluded enable the technology already ac-
quired by the purchaser to enter the seller's produc-
tive processes. It should finally Ve noted,when the
user i1s interested in a particular type of l.T., he
often starts making it himeelf thus closely incorpora-
ting technological research on i.Ts into th-t of the
engineering, electrical and electronic industries, or
others still.

It 1is cleer that rescarch done in this way is un-
cc-ordinated and camnot lead to an overall improvement
being in fact directed by agents and for purposes out-

side the independent development of this branch of in-
dustry.

We may add that imports of 1I.Ts rise higher the 1
more a country produces and exports, and that the exchange
of know~how between the bigger producer countries always
remains at a very high level. For example Western Europe,
today the greatest producer and exportér area in the
world, uses much American know-how, and this reality rep-
resents a further obstacle to the autonomy and co-ordi-
nation of research in the M.T. industries of each ocoun-
try.

;l’

2

For all these reasons, makers and Governments in
the main industrialised countries, end also in those at ’
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the need for setting up institutes of technological
research on 1{.Ts, with contributions from the indus-
try itself, bdut largely subsidized by the Governments
of each country concerned. Thesge institutes, research
centrea or specialized laboratories are tending more
and more to co-ordinate their work inside the Adifferent
countries, giving riase to é growing degree of coopera-
tion on research at an international level as well.
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CONCLUSIONS

1. Trade cycles and the machine tool industry

~

In relation to the eccnony ns a whola, the M.7T.
is an article which is more sensitive than most others
to market conditions. This spplies both in times of
economic crisis as well as in periods of revival. The
M.T. is affected in this way because it holds a key po-
sition in industry while at the same time providing an
accurate indication of market trends. The first agpect,
slready dealt with at length, derives from what we ey
briefly descride as the catalyst effect 1t exerts on
the metalworking and electricity industries, its main
users; these in turﬁ being the main pillars of the ma-
nufdcturing industry and of the economy as a whole.

| The second aspect is typical of the industry be-
ceuse one of the features of L.T. production is that |
of forecasting economic trends since the user will delay
or put forward orde 'ing a tool according to whother the

‘soonomic outlook appears favourable or not.

The periodical fluctuations to which the demand

' in market economies is subject, have such a sharp effect

on M.T. production that absorpfion inside the country
seems as if 1t were {hrust forward or backward by a mul-
fiplier. In other words, the trends taken by orders

M




become a pre-amplifying indicator. (1)

For exszple, the Italian economic crisis of 1062~
1965 caused a 433% drop in value in the hone 2cnand for
two years running: thus in 24 months sales of .Ts in a
large industfial coun*ry fell to less than one third of
the level at the outset. Conversely, during the period
of expansion in 1966-1970, averace annual output rose by
over 7% (only a part of which, however, went {to the home
market; exporis in fact reached about 55% of the total,
almost the safety high-water mark).

The consequences of the great sensitivity which
- this branch of industry shows towards econouwic trends and

periodic fluctuations, typical of a free economy, are:

a) Negative

(1) they hinder expansion of output and, from some
points of view, specialization as well. ‘'hen busi-

(1) The National Bureau of Economic Research in the USA

has chosen the new orders for ii.Ts to be one of its
. 26 basic statistical indicators. These form a group pro-
viding advance indications consisting of 12 pilot indices
possessing a forecasting capacity of up to as much as
eight months.

In times of economic depression, the time series con-
cerning cancellations of orders reaches 20% of the totel,
but tends to fall to about 2% in times of expansion. 3Both
ways the forecasting capacity can be as much as 14 months.

However in order to be able to use the nev orders
snd/or cancellations as really valid indicetors, data rust
be available on a very long series reflacting the demand
over a period of years, and it would seem that only the
United States statistical bureaux have this data & their

disposal.




ness is good, the manufacturer prefera to con-
tract out extra work rather than invest in pore
machinery which might turn cut to be anti-economic '

e

within a short tims., As g Precautionery measure

%00, he tends in any case to diversify his range *
of articles to sone extent;

(11) they hinder concentration, automation of produc—
tive processes, and personnel training.

b) Positive

On the other hand, to counterbalance the negative

effects of unfavouradble trade ¢ycles, manufacturers

try to reach out beyond the home market anag exporst

their goods abroad. The machine tool is 3n article
universally accepted on all markets, and the 4.T. in-
dustry may be described as a super-national service.
Statistice in fact show that one out of Tour is expor-
ted, and that the main exporter countries are, at the  °
same time, those which import rost of then,

2. National and international production planning

The very fact that the li.T. is an "international®
" product emphasises the need to Plen its production at
different levels. This may bz divided “nto three stages:

a) planning by each establishment: in planning their pro-

duetion, establishments at present prefer to build all of
one type until the planned quantity is reached, then start
on another one, rather than keep several 80oing at once. In
this way warehouse stock is avoided as much as possible
and they can also maintain a rationsal proportion between
‘standard lines, based on frequent market analysea, and




machines made to order.

The mediuin and laryge alzed esginblishments tend more
and more tc get market surveys made by gpecialined bu-
reauX. Generslly gpeaking, howevaer, trads cyelees wale
panufacturers unwilling to adept medium and lorc=tern
production and gelling plans. Only in the United Swutoas
are advanced methods of production (e.g. automation) an
managencnt (forecasting) being used to an ever growing

extent.

b) production plaruing et & national level: in thisg

field there is no gap between the M.T. industry in America
and that in Europe. The U.S.A., however, maintains con-
'‘siderable superiority in production technologics and in
managerial techniques, as well =g devoting a Digger over-
all sun to research. Further, the U.S. enginecering end
electrical industries use many rpore transfer and numeri-
cally controlled machines than are used in the same indus-
tries in Europe, and it cannoi be left to privete enter-
prise alone to overcome this dicadvantage. It is up to
Governments to devise policies of econouic and financial
oconcentration, of raﬁionalization of production,(sze the
successful U.S. scheme of taxation relief on investuents)
of specialization and, finally, organization of research.

¢) international planning and co-ordination: as stated un-

der (b) above, each producer country, especially in Europe,
phould devise its own machine tool development plan, but

it is clear that there must be co-ordination (inside the
EEC, within the twelve member countries of the European
COmmittee, between the latter on the one hend and the U.S.A.
and Japan on the other; finally between the market econowy

countries end the Socialist countries). Such coéordination




should harmonize with the initial schemes of the couniriegs
now organizing their industrial take-off. Only in this
way can the output of a product of such an intrinsically
international character be raised to such a level where it

takes the form of a service for the world community.

Price and quality in the production of machine tools

‘ Referecnce has already been mede to another agpect
of this industry: the ratio between price and quality.
‘Though at a high level in the move edvanced estatlishments,
specialization in production involves neither a process of
standardization comparable to that in progrese in other
- fields of industry, nor a tendency towards concentration to
obtain internal or external scale economies., Further, at
least where special executlons made to ordexr are concerned,
every kind of M.T. producing establishment must operate a
policy of productive diversification. These conditions al-
ready make it hard for firms to carry out & policy of con-
taining costs while maintaining quality. For that xatter,
. the industries ordering the greatest quentities of new ma-
chine tools go for quality rather then a low price. In the
| case of these users - the engineering end electrical indug~
tries - investments in M.Ts (which 2s we have seen do not
exceed 30% of their fixed capitsl) are not generally deci~
8ive in meking their final products competitive or not.

Vhere the price of an M.T. aseumes conaiderable im-

portance (generally in the ocase of the small user or arti-
san type of workshop), a second-hand machine can be bought

- especially if it is many-purpose which practically never
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become obsolete. There is an enormous market in second-
hend machines (reduilt or overhauvled), end its sales are
not ruch below thnse for new machines.

¥hy the machine tool industry is vitel to a developing
econony

Being so fliexible &s regards technclogy and type, the
production of machine tcole is one cf the most interesting
for any country but eepecially for those now daveloping
tpeir industries; this iz so Ybecause:

a) it occupies a central place in interrslations between

~ the difference branches of production, and is of para-
mount importance for the development of the engineering
and electrical industries;

b) its range of types is very wide indeed, tc auch ap ex=-
tent that no country can monopolize it, or a big part
of it; |

c) even 80, it lends itself to great specialization and any
country, according to what it has available, can play a
special role in world production;

d) -in the initial stages, and sven in more advanbod ones,

the X.T. industry does not, as 8 wholo; requirs very bdig
investuments; ‘ ' '

C)‘H.ﬁ. proddction~maans sotive partiocipation in vorld mar-
kets decause import and export business forms an essen-
~$ial, technical and finencial pert of its evolution;

~ 2) st least within certain limits, this industry does not




obey the laws of industrial concentration and does |
not need vertical integration with industries with
a high rate of gapital (iron and steel, primary me-
tals, etc.);

it enabler producers to vork in a market where quality
counts more than price. The smaller users can benefit
from the existence of a second-hand market, as the many- .
purpose machines do not get out of date quickly, and

in view of the length of amortization characteristic of
machine tools, including the automized models.

We feel that the positive features listed above, ap~
ply to any country making M.Ts whatever its political struc-
'turc may be: whether a market economy or a socielist econo-

" my. In this second case, however, in addition to the well
known problems relating to price fixing which is of parti-
cular importance in an industry which must hold its place
in world trade, what is said under point (f) above does

not apply (concentration etc.) since, as we have heéétin
the case of the U.S.S.R., in countries with a Socialist
econony the M.T. industry is concentrated to a high degree.

-

Essential prelirinery conditions and obstacles to over-
come

At this point it would ceem advissble to tun'up the
main difficulties which a development of the industry is
feaoing. These difficulties are even more seriocus when it
has to be started from nothing as in the case of countries
' where the development of an industrial economy is in the
sarly stages, and may be descridbed thuss ‘

@) In a market economy the birth of a machine tocl industry




" ability.

is swricily scbordinate to a previovs develonent of a

metalworking .adusiry: iidecd, in tae blraly IN200 ey -
lized countries this {act bas strongly aTitcted +he G e g
]

- s . !
tion of wher:z it shall Yz locelized. Thig eondicinn - ]

not limited ¢ the dnitinl pericd but troc..g pei. nrent
becunne the percentage of end comvounents vsed is ver s Lo
it 1o in faci closely linked to the r2talworking Inéustry

both for itva raw matarials (from vrirary metels indusirice
in particuler), for its semi-Tfinishsd products (the €ngin--
eering induustiry in particular for bLeavings, gears, ete.)

for on extremely wide ravge of Firiahed £c0Cls (rogoa

o

the elecirical indu.try ete.), involving tie mnst widely

diversified industries {(elecvtronics in vartisvlar)., Thug -
fhﬂ degree of interdependence betveen the ., induastry

and the cless to which it belongs ie very ciose seeing thua+t
90% of the .7 indusiry's output ias absoriea by this olzes

from which in turn it reccives 90% of its inputs (cf. Teblr

3).

This interdependence is not of course lirixzed to
the relationship between this branch and itc ¢legs of irn-
dustry at nationel level but is elso svident 11 world trace.
A'quota of the iuports of each country (of considerable
size both in the advanced ccuniries end in Yhosge in the de- y
veloping countries) concerns parte or corponente {eleoc—
tric motors, electronics) 2s well as manufaciured goods
snd/or special meterials (special stoels, bearings,sic.).

-

b) The difficulty of creeting a category of 4rsinod and
skilled labour, snd of maintaining a2 constant “evel of avail-

¢) the lack of 1ndep@gdenco felt by the 1.7, industrylin.
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deciding what its final products shell be, seeing that

these decisions are mostly made by the users.

6.

d) Normally speaking, technological development of a M.T.
industry cannot be even (see point (c)), parcly because
its productive dimensions are usually smaller than those
of the user establishments and this puts it in a sudor-
dinate technological position.

Some specific problems and long-term prospects

We think 1t may elso be helpful to bring out some
specific . problems arising in the M.T. industry, as these
are of particular interest to the economically developing
countries:

&) the posgsibility exists of rassing through an interme~
diete stage of assembling machines dezigned abroad, consist-
ing of parts which may or may not be produced locally. This
stage may precede the creation of a local I. T. industry,
but must be carefully considered in relation to the cond:l-
tion of economic, finencial and technologic uubordination
to the country supplying the parts and the know-how, to
which such a stage might lead.

b) once the local industry has been set up, as provioualy
mentioned, its products must enter the chennels of world
trade as soon as possidle. Zach country must therefore be
aware of the function it zay have, -either as a producor

of standard machines or as a producer of speoial and/or oom~

Plex ones. It must always be borne in mind, however, thas
machine tools are "mature" products, and, from & certain
Qualitative level upwards, they pre-suppose . fairly high
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degrec of techmolegicol develoreent.

For ithese reassre, the etforis to set e end Ao
\ veloyp a M.T. industry; within thz econor: . Trovwevwork of
1 8 country must he mowt curefully considorse and prodeq, j

An sseential cooition Lop OIganlzing exvorye, or

sales on the “ome markes too for ihat wetiee, 18 the exie..
tence of 2 proper snzporting infregtraciare (servicing;
spazre parts, stocks, promotional activity at home eng
abroad, atiendence al interrational exhititions, ate.) all

of a vexry high order. ~

| | It should finally bo reecziled that the long-term
‘prospects for developinz a M.T. induatry,so that it nay
take its proper place in world econory, converge in a number
of fundamental dircvctions, tlese being:

| , (1) the increasing oxtent to which wutonation i aprlied
to machine tbols, partly due to the siate of unhbalance be-
twecn the rate of develoynent of prodnetion end censumption
and availebility of skilled labour;

. (11) the tendency tovards the construciion of eéver more com~
plex and automated li.Ts leading to en ever clossr interre~
letion between this industry and the electronics industry;

(111) the tendency within the indusiry es a whole to increase
. | -the number of forming machines coumpared with thet of cutting

machines. The forming wachines incorporete more and more
. | advanced techrnologies (laser, numeriocal contirol, placms
eto.), further confirming what is ssid undsr (11).

Por a precise understunding of point (1) we weuid
" recall that while in the sutomodile indusiry for exarple
. . -~ sutometion has gone beyond the stuge of production and is
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o now npplud to assembly work, in the M.T. industry 1t
= has not yet been possible to apply sutomation to all the ‘
- prooessing operations. o
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