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The verious steps which will be studied in this
statement are a logical succession of studies which every
implantation of machine-tools in a developing country must
Recessarily undergo to have the greatest chances of success,

We shall ldefine successively :

- vhat ia existing at the time of the study,

~ the aims relating to the market, products lines and technology,
= the ehoices neccscitated by the realizsntion of the project,

= the governemental helps,

l;y! of what {is existing

Before any decision, i.,e, before any choice which
will engage the future, it is indispensable to study carefully
the eftuation such ar 1t fctually appears from every point of
viev, and that is perhaps one of the most difficult pointe, As
& mtter of fact, in a great nuuber of developing countries,
the information necessary to that study, which are generally
statistics, are not existing or they are incomplete, The admi-
Ristrative structure is gencrally light and particuiarly absorbed
by the daily business,

Two cases may oceur
1/ there 1s no machine-tool industry in the country consid:re:

This i3 the {deal case for the creation from nothing of a local
industry, but it is also a Very rare case., As a matter of fact,

it is very easy to a small industry having at dispozal {mported
ssehine-tools, to manufacture a copy of a centre lathe for ins-
tance. Thus, {n many agriculturn] countries, agricultural machine
memufacturers undertake to build very simple machine-tools,

2/ wachine-tool firms are already operating In the country,
The main characteristics of that industry are gencrally its youth
ond & techuology often hardly developed, Such fs the situation
in a great number of countries, for the sbove-stated reasons,
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The machine-tools built are thcn senerclly cenira lathes, shaping
machines or drilling oacaines, the technology of which incorpo~
rates oimple notions of mechanics aud elacteicity but very
scarcely hydraulics and almost never alectroaics,

The study of the existing situarion leads to the
definition of :
8) the quantitative evolution of the supply cnd demand iu the past,
b) the evolution of the machine-tool nark in the past,
¢) the present structures of the existins firms,
4) the structures of ths manufacturing costs,
¢) the level of technology presently uscd in the countey,

Those stuites, wiich 27e long and costly, must be
sarried out by official organizations, either governmental or
international, to be as cbjective us possible, It s undorsteod
that, as far as they do not hava at chedr disposal the necessary
staff, they L3y requiz: the haln of specialists of that kind of
investigation, but tiwy siould however control thom and keep the
responsibility for t'we flnal ccaslusion,

R) gyantitative evoiution of sumply and demand in the past
The subject matter ot this proint is the study of the

national produciion, the imports il axposte over soms years
(between 5 and 10 yet~s), The apparent consumption of machime-teol,
in the country 1.e, the 8igebraic sum of tha national production
plus the iuports minus the excorts, will thus be deducted from
this etudy, The information will come cither from officiel

-otatistics or from enquiries made to tha national machine-teol

mahers and consumers, As far as possible, those informatien will

be temptatively cbtained by groups and lines of products i

« Oroup of istal cutting wmachines § . ,
lathes, milling machines, boring cnd milling machines, drilling
sachines, planing machines, broaching uchmu s sawing machines,
srinding machines, tool prinders ...

= Group of sheet metal working machines
presses shears ..,
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For esch of those groups, an attempt will be made to
obtain the following information :
= the number of machines 7early produced,
= the tonnagc represented by that production,
= its value in & stable currency,

That study of tie quantitative evolution over some
years should point ocut the main lines of th: evolution of the
weight and price of the machines produced in the country ¢ then,
it 1s easy to compare them with imported machines, It {s
gonerally noted that imported machines are heavier and more
eestly by a ton than home-manufactured ones,

) svelution in the past of the machine-tool park

Taking as a asis available statistics or enquiries
sade by 3mmuv'ttal organizations., we shall try to define,by
8Toups and lines of products, the number of machines existing
8t different dates and particularly at the time of that study,
In the developing countries, two of the main machine-tool consumer
Sre generally engineering schools and military arsenals, the luter
being often cntrusted with the promotion of new technics ; it {4
advisable not to forget them in those investigations as they may
Tepresent approximately 25 % of the national park, They will be
fimpertant Prospects or even valuable partners in the future,

Thet analysis of the machine-tool market enables yg
to determine the percentage represented by each line of machines ;
i the national park ang to make conspicious the eventual dis.
tersions in comparison with an optimum park. Without intending
te stste general ryles s We notice that developing covntries are
often over-equipped with centre lathes, shaping machines and
drilling machines, whereas they are largeiy under-equipped with
®illing machines and still more with grinding machines, Por
instance, 1t often happens that Some countries have one milling
mechine against 5 lathes, when it v generally a8dmitted thet the
optisum ratio 1s about ope milling wachine @3ainst three lathes,

wam s
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The aim of that study 1s to draw up the ‘iaventory of
the national potentisiities in menufecturing mchine-tools.
Ve shall try to identify all machine-toel sanufecturing fimms,
T™hie ¢ not alwvays 888y as wa already mentioned. Some mechantcal
fires occasionnaly mnufacture small or very small quantities
of waehine-tools and are only devoting s small part of their
potentialities to that preduction.

A study of thetr ssographicel position will shew how
these firms are locoted on the industriel mep of the country,
regard te
= TOv asterial seuress,
~ present and petentiel induetrial eeaters,

- dietrices lihely to offer availadle lebour,

On thet ecconion, 1t will be necessary to detorming
the swmber of workers employed by the firms Sctuslly menufacturing
mchine-tools and, 1f pessible, to get o separats velvatien
8scording to the professiomal sroups (direct ladour, {ndtrect
labeur ...). This {nformatien will enabls us te get some figures
(for tnstamce the number of productive hours spent for sach
mehine-toel ...) which are impertant to.knew, snd which have te
be sempared with the results obtained in other countries, It
vill be noted that very often the figure relating to the divest
lebeur {0 preportienslly very high; that generally means that
the emecutives are scarse end that the draving department ie efither
wtlosing or very smsll,

This study vill alse ensble we teo mahe osomepicions the
‘encantration of the nationsl uachine-tesl industry iam urth’g
for fnstonce the f1rms Sccerding te their nwaber of employess,

On that ocoasion, we shall estimste the petentialtties
of cugimsering of the national firme by a determination of the staf
of their draving departments (emgineers, technicisns, drewers ,,.).
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) structyres of manyfacturing costs

The ebject of that atudy 1s to lead to & precise asti-
mstion of ths present menufacturing costs of the machine-tools
produced iam the country. This will help to determine the lines
of products which vwill be manufactured and the sction to be under-
tahon in order to bring the development of the national industry
te & sucesesaful conclusion,

The manufacturing costs consist of 4 main headings :
* lebeur,
sew stterials,
~ somponsnts,
« sundry empenses,

This structurs {s alsoc very changeable but the labour
is slvays sepresenting & large percentage of the mtnufacturing
sest, Its value {a all the higher as it is oftsn indispensable
te wanufacture in the plant itself a great musber of components
which should be adventageously subcomtracted or purchased from
the netional market but cannot be found for want of subcontracters
ond smufaeturers,

That 1s vhy the amount of rav materials ie alse fwpor-
tant : the prices of the components which have to be manufactured
being mede of labour and rav materinla, Yet the memufacture of ma-
ohine-teols of low tschnology does not require caate-iron meither
otoel, vhieh ars essential raw materials of a very special quality,
This 1s net true as far as the manufacture of mchines incorpo-
reting & mere sephisticated technology is concerned ; then, the
setion of houogemeity and invarisbility in the charactsristics
of cast-iren and steel 1s to be taken into account,

By components, we mean sverything bought by the firm
uupt for rew materials (ball-bearinga, electric and hydraulie
‘l'ml. small mechanical devices ...), As already mentiened,

oome of these components, generally machanic and hydraulic ones,
ove mamufastured by the firm,
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Auong the ether costs, selling and sftsr-ssles costs
represent high percentages of the price of the mchine, Imdeed,
the firms being small and the preduct ion 1limitsd in uantity,
the commerciel channels cannot be used at their optimem, all

the more a8 generally the distances sre lemg sad industrial aresas
far from one another,

®) level of the techmolosy ysed in the spuatty
It 15 not pessible to quantify the level of technolegy
oF te give its precise formuls, but it can be detorunined by
somparison with intsrnations! stenderds (Salmen, Schlessinger ...);
for instance, it is possidle to clessify the firms in three groups
of technologic level ;
= these vhose a1l machines are in conformity with intermations]
stendards,
~ these vhose part of the machines {s tn confotnity with imter-
national standards, |
« thete vhese none of the produsts o setisfying the interwstienal
stenderdo, |

That netien of tsshnelegical level of the mechine-teols
stoufactured 1s sll the more important as the sountry wishas teo
promete its exports of machine-teols, Indeed, it 15 1llusery and
oven dengerous for the reputation of the natiemal industry to

insist on experting machines vhich are mot is conformity with
intsrnational standards.

Ik - Shisstivep ;: merhet, line of prefucte, teshmelogy

Naving studied in the previews paragraphs the present
situation of the 1ocal machine-teol industry, it is new advisable
to fase the future {n studying the: prospective market of the
nstional productien,

Taking as & baeis that ¢ machine-tool induotry wmet
% nemt te ite presemt or potential sustemsrs, it 1is obviews that
the mationsl marhet of the diffsrent machine-teels 1imes mnet de
Studied first. Indeed, the mere complen or technelegisally
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sophisticated the machines are, the more frequent and close wu:t
%e the contacts between the manufacturer and the user : as regards
fta study, adjustment and technical evolution in time,

Thus, we shall study, concerning the national market :
= the future evolution of the demand,
= the future evolution of the machine-tool park,

Ve have seen in the last paragraph that the distri-
bution of the different types of machine-tools could show somec
aberretions, There is no reason why those distorsions should
maturslly tend to disappear, if no effort is made on purpose.

It is even possible that some disparities go on increasing and
such is the case of firms manufacturing machines of very diffsren
technological levels, Indeed, the firm which 4is familiar with
maghines of a high technical levs! should rapidly improve and
tend to catch up its delay, whils another, using and making but
aimple machines, should have no approach to thoss costly studies
aad yet the country needs all the potential of machine-tools
prodnction;

, In a Hr-t' stage, we shall attempt to preciss the
domand expectsd for the different types of machine-tools in
Projecting on the futurs the conclusions of the past, At this
level we should consider the schemes for the development of the
sountry which supply the main figures : mechanical industry
pregress, stesl consumption, car production ...

_ At that point, the competent authoritics have to
iatervene to proceesd to the mecessary choices and give the main
trends for the transformation of the national machine-tool
fnduatry, Besides, those choices are dictated by economical
(industrial development ...) and political considerations
(national freedom ...) and have to define :
~ the markets to be contscted,
= the type of machines to be -hnufaetum!,
= the level of technology used,

. e
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Those three choices are in close conmaction and it e
mot posaibla to study one of them separatsly from the two othera;
indeed, it is possibla, for instance, to decids the sanufacture
of one type of mschine of & high technological level ; it will
thus be nacessary to aim at & very large intsrnational market and
gonsequently to cecure the assistance of an important cosmercisl
setwork, Reverssly, it may be decided to mset with the require-
mants of the local market for all types of machines and it will
be necessary to keep to sn sverage technological level, the
country not being able to meke an enormous effort for all types
of machines,

Realisation

¥a have seen previcusly what the present sitwation
of the mechine-tool industry was, snd we have determined the ends
to be aimed at concerning the market, lines of products and
teehnological level. We are mow entering the phase of realiszation.
1 this chapter, we shall exemine the differemt problems vhich

arise vhen passing from theoritical studies to practical resli-
sations, '

It ia quits impossible to give an ideal solution valid
for everyons, in all cassa snd for all types of machine-toele,

Indaed, we have seen that the exiating situationa were
éiffervent from onc couatry to the other and that the choices made
by those different countries could alao be very éiffsrent, It
1s possibls to imsgine two lines of action im redical opposition,
one of them consisting in the progressive creation of a lecal
sashine-tool industry in using the existing means and calling
for a 1imited help from sbroad, the other one consisting for a
sountry vishing to promote quickly its sachine-tool industry te
fwvest maasively in order to obtain & spectacular pmnulqa;

Nowever, in all casss, we most the sams problems
vhich are of three kinds @




- l.mr.
= technology,
= means of production,

Contrary to what bas often been vritten, I do not
think that, to croate or develop a machine-tool industry, 1t 1s
necessary a priori to have bighly skilled mechanicians, Indeed,
8lthough machine-tool 1s a very special and highly precise
teehnics, it should be possible to train, within a few yeazs,
in & country which has no machine-tool industry, the mechanician
labour characteristic of the wiin industrial countries, It is
obvious that, such & skilled labour beiug non-existent, it will
be mecessary to make use of the available basic labour and to
Teplace its technicity by a very numerous, most reliable and
highly technical executive staff,

That executive staff will constitute the strenght of
the new-born machine-tool industry and will have to teach the
workers good reflexes rnd particularly that of the control, Machin:
tools consisting of piled machined componcnts, it is necessary
to look after a correct méchining and to check, in the course
of the assembly, if the geometry is correct. If such cares are
taken and if, in addition, good automatic machines may luckily
be bought, 1t is possible to have high grade machine-tools built
by & labour who wes not a priori intended to manufacture machine-
tools. The technical éxecutive staff will have to be all the
more large and qualified as the labour will be unskilled, for
i addition to rigorous checkings, they will have to look after
the quality of raw materials and the gco-étry at all stages of
the unnbly;

The problem {c not to know what type of labour use,
a8 it 1s & basis data, but to know 1f the training of mechanicians
bes to be planmed before any action is possible or if we can
Teplace that investment by the higher expenses {nvolved by the
mmerous executive staff wanaging a low-skilled labour,
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The level of technology spplied to the machines built
hes been chosen together with the type of machine sud the wmarkets
they are intended to. It it unlikely thet the teams of techniciam:
ond engineers able to study prototypes and to assimilate quickly
that mew technology, may be locally found, It will thus be
advisable to acquire from outsidc the *~cchunology required, sither
simple or cqllx; It is very important to control at such a
stage that the technology can ba adopted by the new industry,
1.e, that the menufacture of those mew machines will emable
mational technicisns to make progress ; unconditional repredustien
of machines duilt in other countries is not sufficieant; the
teehnological gop must temptetively be filled by s thoreugh

assimilation of the solutions proposed and aa attempt te develep
aev enes,

A great number of reliable machine-toels memufacturers
or specialisod research centres all over the world are wishing
to share the resuits of their work., 1t is pessidle to choese
betveon purchasing s licence of manufacture from & fereign
builder, or creating & pilot uait with the real participatien
of foreign builders, or settling subsidiary of foreign firms ...

As & matter of fact, that acquisition of teshnelegy
should be an actual transfsr of technology and the £irms which
shall take sdventage of this, the national firm, the pilet wait
or the subsidiary, shall have to serve as & catelyser, o Te-
grouping pole and s centre of radiation,

More than lebour and technology, the amewmt of invest-
ments that the cowntry wishes or {s able to devots to the develop-
mnt of this machine-teol industry will be of parsmount iwmper-
tanee, As & matter of fact, the cowatry aay wish to start fies
nothing and to create entiresly an integrated pilot umit, 1.0,
censisting of s foundry, s machining workshop, an assembly werk-
shop; 1t fa also possible that, owing to its limited mesns, in
8 firet stage, local or outside sub-contracts may be planmed
for complex machinings or for some manufactures the profitability
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of vhich 13 not certain, However, it will be advissble to inte-
stete & foundry as soon as possible to be sure of the quality
of cast-iron, an element indispensnble to the accuraey of the
fina]l machine, 1In sddition, s foundry enables quicker modifi-
eations on the types of machines in process and allows us to
senclusions, Concerning the weans of machining, it is possibls
te choose either simple machines if the labour available has
been trained to make a precise job on such kind of machines, or
Sutematic or N/C machines {f a rapid progress is vished and if
the skilled labour necessary is not aveilable, Indeed, the N/C
wtehines enadle a rapid preduction of accurate parts with untraf-
wod labeur ( thia tavolves problems of executive staff as seen
previously, and of maintenance of N/C machines),

Beaides, technics of final assembly of the machines
are in quite clese conneetion with the investments which will have
been made concerning product ion machines, As a matter of fact,
if seourate machines (1athes, willing and grinding wachines) are
alvesdy operating, the final assewbly is relatively easy ond
lltth Sdjustment i needed; Teversely, if the machines available
8Te met very accurate, it wil] be necessary at the {ine] stage to
pteseed to censiderable scraping to secure a corrvect peometry of
the components turned out,

It will thus be necessary to traim serapers, who are
indiopensable to the quality and accuracy of the final product,
This is net an obstscle and will enable to produce rapidly machines
of quality with reduced investments, However, in any case, it
13 not poesible to do witheut considerable wmeans of control and
@strolegy. This dees net signify that it s necessaty to invest

In the most medern and complex metrological devices but to have

o sufficient number of elementary tools ! warble, rulers, Compa-~

reters ..., In any cace, the executive staff sheuld aim at a

sentrel of the quality of each parc of the machine and of {is
final geomstry,
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- Gevernmentel line of sction for the crestion of o natiomal meching

seel jndyetry
| More than for smy other actiom, it 1s impossibdls te

give ene valid solution for every case, In this parsgraph, ve
thus shall only peint out & number of posaibilitiss and drav
sttention on some arrors to be svoided, A govermment heving
decided to promote in its country a machine-tool industry or te
develep the sxisting one, may choose eme of the following lines
of action :

1) to premota mergers of sxisting firms and, in thet wey,
te attempt ta gather the humen, technical and material poten-
tialities in erder to manufacturs a grester mumber of machines
tnd to sveid s dispersien prejudicisl to sfficiency. These merger
8te net always easy since they sre including s considerabdle number
of epposed facters 1 human, techaical, commercial, geographical
festers ... Cemsidering these difficulties, it has sowetimes deer
decided to premete pilot mite gathering several matiemal builders
vhe hed recourse te a fereign partner,

1) te promete the re-aquipment of the existing firws ia
machines, 1.0, to enable them by sppropriate mesasures, te be
oquipped 1im highly technological machines of production 1ihely
te twrn out preducts of international stamdards and in eufficieant
uant ity to the marhet chosen.

3) to promots the acquisition of tachmolegiles, If the
asehines locelly preduced sre not suppesed to technolegically
Gpt te compets with foreign emes, on attempt vwill be made te
obtain & medern fereign techmelogy and the natienal autherities
WYy intervens ia such a anse to meke that acquisition ecacier snd
te ensure that a tramefer of technolegy has actually been mede,
Indeed, the national firws should met sopy unconditiemally aa
enisting or outdated mschines but, reversely, with the help of
@ partner, turn out & medern mechine awd train techniciams for
ongineering end menufacture of machine-tools incerperating
edvameed technica. To reach that aim, the acquiaition of dreving
ot of a licence of manufacture is net snough; it ia alse mecesset
te secure the technical assistanss of the supplier of techmelegy.




4) Customs protoction ! from the very moment when a machine
1s manufactured in the country, it is important to protect its
national market and this will easily be done in imposing high
ouotem duties but the different authorities must be advised to
sind the risk of uniform and too high custom dutics. As.a matter
of fact, it is morwal to protect a line of products locally manu-
foctured in disceursging the importation of similar machines
but the importation of machines complemencary incorporating a
different technology should not he forbidden, If such an extreme
solution was reached, the national market would be considered,
prastically speaking, as a monopoly and the foreign competition
would no longer be an incentive to 8 progression in quality and
ia technology for the local industry. Importation of machine-
teols is thus to be considered as necessaty to the devclopment of
the country and indispensable to the progreasion of the national
machine-tool industry,

5) Help to exportations, One of the aime {8 the promotion
of the exportations of machinc-tools, the natioaal market not
befng sufficient to make the investments needed profitable; in
a first atage, it will thus he advisable to help the new industry
te export its products which should compulsorily be in conformity
with the international standards, Many ways of helping exportation
w8y be planned, they are employed by all countries and it is not
Keeessary to emphasize them,
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