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. ‘ T RODUCT 0P
drazilian industry was built up larze y in response io t.ue fluctuations in
international demand in the primary sector which directly affectied the country's

capacity to import,

‘he period of the world-wide depression be:inning in 1929 brousnt the real
establishment of industry, which was able during that period to cownt on a steadier
domestic, as compared with foreign, demand because the exchanze rate remained
constant, and it was therefore possible, with the reduction in imports of foreian
coods, to offer better prospects for the remuneration of domestically invested capital,

In the years after 1933, the daaeeticimket came to be the main dynemic fector
i the Dresilian economy. ILa this phase, the first machine tool industries were
gtablished, but still in ratner soall numbers (less thaa 10).

i

During the Second "fﬁtié Har, the dii*i‘ieultus in keepiang plante apmﬁ.ng owing
'_;ta the reed to import parts maé accessories and also.capital goods to make pe#tibie
the production of tnese parts and accessories in the cowntry made it necessary for

tho rechine tonl industry to be able to mset the immediate requirements arisin:.

‘he meintenance of a steady exchaigze rate during the Second World War, together
with other factors affecting the economy, crested a situstion whi ™ was' extremely
favoursble to investments in industries linked to the domestic nmarket, ihis situetion
_gave tae stimulus for the incresse in tie rste of cepitalization and an intensifivation
—af the progess oi industrial growﬁx which ucok pluce in the pexiod “rom 1943 %0 1355, ,

Jetween 1956 and 1%1, the industrial ctwetm undervent pmfmé and repid

| ct;gagesi These changes were relsted to the import substiiution process and also

resulted from yovernment plang, above all in regard to the establishmont of the auto-

" metive industry. Despite the :rowth rete achicved, tue wachine tool industry wes not

" in a position to cover the full share of the domestic market which should have beon
it at that stage in its development, in view of the market preference for imported

machines,
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A very important factor for domestic industry as a wihore was undoultedly the
introduction of the concept of national comparability, However, in tie case or
machine tools in zeneral, this concept of comparability did not decisively affuct
the sector, since imported machines were financed under rather favourable terms,
end this induced their purchasers to present a number of arjumemts to prove the
technical superiority of the importecd machines,

The factors in the technological laz of domestic machine tool eaterprises ia 190}
were!

- Inadegquate enterprise sizej

- Ddiversification of 1ines of production, with mall-scale operation;
~ Low efficiency of the production procosss

- Shortage of financial resources; and

- Insdequate administrative structure,

In 1961, the production profile was as fullowss

Wet mmmu L .
Weight (tomnes) 8,264 4,987 13,25

Value (thousands of USJ) - .. e s 25,500
Average weizht (%z/machine) 65 L T2 654
Speoifio value (USY¥/kg) - | - ot a0
Froportion (ty uaits) 8.3 S ®a

:mmm (sw mem) 62.4 i | sm e
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Location

‘he machine tool industry was ori.inaliy estaulished in the inmediate vicinity
of the metalworkini and mecaanical enzineerinz industiries, with @ heavy concentration
in the State of Sao Fawlo, In tne meantine, the industrial developmeat of these
areas, the increame in the value of their land, the need to expand existing plamis
and the astablisiment of nev enterpsises have made it preferable io set wp mterprises
in areas remote from the larje agzlomerations, .lemce, in 136}, the regionsl distribu.
tion of manufscturin; enterprises was as followss

City of Seo Peulo 43 .
Jutskirts of Seo Fwulo | I , 5.1
tete of Gao Paule ; e ‘
State of Santa atarine R .r: =y -
State of Tie Jrende 4o %ul 5 . &0
State of . uiabers B 3 | S sl
ThL 83 i iy W00

Sovial Flamming (1704},

1961 asd 1n 1968 pevesls the followings

{s) Reduction in the number of eoterprises;

(v} Reduction in the number of enterprises in which mles of maohine
tools accounted for 75 to 100 per cent of total revenues]

(¢) Inorease in the total aumber of parsons employed;

{d) Increase in the number of persons enployed per enterprise,

Althougn these changes have been zradually taking placs, the growth in aversge
enterprise size still falle short of the minimum recommended international level.
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“he constan® nred for circulatin, capital resultin: from the inflation throu.n
waich tne 2razilian economy isas Leen passing since the establishment of the machine
toel industry, and also from the lack =f = ri.id cost-control svetem, oblises enter-
prices to Dill peri.dically under disadvantageous terms, and this weakens those
wi’zi‘x & more fregile stpurture, Jence, the sector is not in a pesition to finance a
grewth .o the volume of production, to improve producte technically or to brin. out
new models and to achieve economies of scale with Letter productivity,

she financial problems of the enterprises in this sector have Leen azgravated in
saEe cases Ly competition with similer imported products, resulting in eizable
fluctuations in the volume of ssles, .his is the cese, for example, with milling
mchines and grinders, both of wiich are products which require @ certain amount of
tine to capture the market, compelling thc producers te devote a very long period of
tise to the elinination of tne tecimicel defects in their products,

Thus, the ‘oomomic and finencial probdlems point to the seed Vo increase the
sverace sise of enterprises o0 that they can perform their fusetions more cfmtmix ~
in conjumction ith the setalworking and ensinesring industyy,

SULTUTRGN OF TYPLB o7 PRUDUGTIVE ON 0dT ASIS OF w/AlUalTud o LLUS oF PRCDULTIGH

mmm&a in which the metalworkiag snd en ineerin’ industzy was bein;
established, msll repair and maintenance shops for mecnine tols were set up, In
sbsequent pericds, nstural selection favoured the production of machinesy with a
lov technological content. iInitially, there was therefore s preference for emgine
and bed lathes, powtable and pillar drills, planin: sachines and others which are
wasily ssaufactured,

#

At the present time, there is still a distiact diversification of limes of pro-

duction. All the same, tae trend is tovards rester speci.lisation by menufactuters
in oxder 1o take meximm acveatage of factors of production,

FACHENZ Q0uLS WIICH SICULD oo PRUDUCTD AHD WACHIID v oLbh WHIG SHUGLD 4e LPULTRD

Data cn the sizes and foatures of the types of machine tools to be produced and/
or imported bty the country in this decads in order to meet the requirements of the
future consumer sarket show s significant increass in the complexity of the machine
tools ~oncerned, Ihese machine tools will have a greater tecunological conteat owing
to the steady development of semi-sutomation, the increase in averaze weights and
the distinct lsproveasent in quality levels,

e
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It is enterprises of adequate size with a constent concarn for medium-term and
long-term plannin. and the opganization of activities aimed at the creation of
sophisticated national know-how whicia will be able to develop most rapidly and,
consequently, to meet the requirements of the metalworking and engineering market.

AUXILIARY INDUSTRILS
The industries which provide parts and raw materiale are in a position to supply

what is needed for manufacturing machine tools, but at prices which are higher than
those in the developed countries,

In some cases, suppliers try to round out their lines of production with commer-
cial and common components because the machine tool industry has not been able $0 become
commercially and technically attractive owing to the specialisation of the use of pﬂi
and alsc to the fact that scales of production ape still mall, '

STATL PULICY REGARDINC MACAINT TOOLS |
“As regavds government policy, measures relate to thres tm. m}yz
{a) teonclogy, (b) finance and (c) tax incentives, '

The Bresilian iachinme Tocle Institute, related to the nerasnical ngineerin
Diviston of the Sso Paulo echnological “esearch Institute, was set wp in 1968 to
proacte the development of nstionsl mrchine tool téchmology.

The purpose of this Institute is to provide technical assistance to mﬁet@m
eterprises 80 that they can improve tne quality of their maciine tools,

The financial measures include the finauncing of sales, einmiw nﬁﬁi, ,

Metmft ad e peorprnicctise of machine tool ﬁumtmmsaf
official development funis,

In order to achieve covernme t ioalr, on the basis of a law Mﬁ& in 1970,
m&mmawﬂmzm&mwmwmm
Council, established a gumber of tax incentives for machine tool enterprises vishing
to renew their industrial equipment and aleo those desiring to develop new models of
machines considered to be of nationsl interest, in sunnary, these incentives consist
of exemption fyom taxes on the purchese cf domestic machinery and equipment. In the
case of sschines which caanot in the initial phase be wholly manufactured in the country
the iiinistry of Industry anc .ommerce srants exenption from the various tazes izposed, f
in accordance with previously cstablished nationalizatioa plams, to imported parts
and/or components,
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3y means of these measures, and others aimed a: tae forei:cn market

is endervourin; to accelerate the import substitution process, make it possible for

domestically produced macainery to competc internationally and offer domestic users
mac: inery at more accessible prices,

» the Covernment

SWREIGN TUCHN ICAL ASSISTANCE B0 JHE DAVELORLZNT OF T4

Dob80I0 LaG I L wuoy INDUSITY

Technology is

transferred mainly through licensing agreements,
technical assistance, patents, manufacturing licences and nationsl trade marks, and
also movenents of epecialized personnel, technical documentation, foreign investiment
projects wnd the import of machinery and equipment, |

which include

The machine tool industry in the country uses

the above-mentioned liceasing
_ 8gremments more often than any

other method to achieve tramsfer of technology,
o However, it should be pointed out that when the entre
~ sconomie oriteris in connexion with imported technology,
 Fational approach from the macro-econcmic point of view,
amm the production and product engiauriag’ deficiencies exiating in the sector,
tho entrepreneur tries to solve his j} roblems in 6~amexicn with keepin: up with‘ the

latest technology by means of manufacturing licences, isa result,
licences is

mm 8p,11e8 micro. G
this is not alvays the most
Furthermore, in order to

ithe selection of
often not in keeping ifi'@h the requirements of the consumey market,

dence, the establishment of foreign machine tool eaterprises is advisable in
80 far as this means the introduction of more advanced techiolo

&y and more efficient
organizational struotures for the sector, and also provides these fureigm euterprises
make their subsidiary companies in

Jragil ﬁtpanaibh for meeting the demands of the
verious existing export markets. S

The association of domestic enterprises with foreign enterprises possessing imow-
Row in the machine tool field is very important for the cowntry, simce it oan oreate
better competitive conditions by improving existing products or introducing new ones
into the line of production and by bestowing greater independence in relation to
circulating capital, renewal of equipment and other technical and econoamic aspects,
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CO-CPTRATI W AWD TIUHWILAL ASSISTASLT TECULLTD
The co-operation which Brazil needs frorm U:IDU can be of various types.

‘he recently established 3razilian !.achine Tools Institute can reander the
machine tool industry invaluable services with regard to the improvesent of machinery
now being produced, .nus, financisl assistance and also the sending of foreign
technicians to give better advice to this organ are urgent.

As regards the question of specialized labour for the sector, in view of the
requirements for the coming ten years, the conclusion of sgreenents with UNIDO for
the establishment of technical and vocational schools in the country car acoslerete
the training of medium~-level technicians, making it possible for s larger proportion
of psracnnel to be employed by the metalworking and engiueering industries by 1980,

Other types of agreementis can aleo be conoluded with th~ Linistyy of Tducation 1
and Culture (Nivision of Industrial ireining) snd the iational vonfederation of zniuaq .
(National Industrial ipprenticeship Servioc), whick supervise the mﬂmmw &f ot
: m in the sector, |

= Mly. the Imrtmzeg;:sl content of certain types and mu of machine

- tools produced in the country reflects the shortage of Losign capacity in the secter,
uﬂtﬁa is due in part to the large number of small sterprises and the rether mmall
- number of high-level designers in the larger enterprises.

Asreements concluded with the iiinistry of Iduocation and Culture for the purpose
 of improving university courses in the industrial mgineerin; and meaAgement secter
oan in the long run make it possidle 1o develop the specitlisatin required for the
i'Megniat of the country. : oA

s Vbl IGAL ASPC 8 5
PROBLLS RILAPING T THE DEVELCENT AdD UL LZATION
UF FALITND *?auwff DESICY AHD ADAPEATION

S B s i

e

OUne of the current rroblema in the machiase tool industry in Bresil {s the shortage
of planners and desizners. Unfortunately, the lag in this inow-how is & handicap for
the sector at the present time, to the noimt of to some ertemt reducing the value of
the experionce already zained in the manufacturin;; of preducts,

* Source: La Transferencia del Conocimiento Tecnico en la Industria de
uqniua-ilornahntas del “r.il, TCL4, 1971,
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The solution for overcoming tie existing technological lag could be a reduction
in the number of enterprises hy means cf asco~iation, mersers and complementation
Sgreements, with an attendant increase m the size of ea~h produrtive unit,

PRCDUCTICN OF PROTL TYPLS

The production of prototypes is an activity which can be
equippe’ shops whirh have mersonncl trained 4n precision work,
uust be prepared by a design departnent able 1o mininige
Prove uecessary in executing the prototype.

carried out by well-

The meohmnionl desi
the alterations which will

ibe Sresilian hachine lool Institute, which was established in 1968, can sssist |
the manufwoturing sierprises 1o reise the technical level of thoir preducie and in

- ™ddition can give them l#pm% iu the imiémt of new types and models of machine
iﬁllc ' '

- ° f;mm?zﬁ ;,.? ?ﬁeﬁﬁ‘fﬁ%{

1 need for & afnimu o mﬁmﬁu m W tuto hotng s hcﬁaf of knmm e
f m nakes it pemhlt %o cope reascnabdly nl; with thie t;rpc of ylming.
’&;X‘ﬂt LoNTIoL '

There are st present sany t&tﬂgﬁitiu, primarily for miwmns mm,
18 mesting intemmationsl cuality standards such as Schlesinger's,

In &t iﬂm and mma phasen, mﬁrﬁx is ot wm&g and. m;ﬁsf
In .one. esin. for t:n-pit; he manufecturer cannct chooss the most Winﬁ

gm&i& bacause there is no competition in wiﬁiuﬁ m&y, and he is ﬁ’iﬂiqﬁ tﬁ :
~ take whatever is m&kﬁt‘

&%Wm,mﬁy %ﬁm}mgmmmmhﬂt iiu-

mmummummmmmmﬂaﬁwmmtmm
product will mseet internationsl standarde,

SETITR UPILIZATICN ¢ THS LACHLN Mol Poul

Twe problems must first be solved in order to achieve the best uti)isation of
the sachine tool pool,
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The first relates to the characteristics of each piece of equipment available.
In stock removal operations usinz small-capacity machines, power consumption for
moving the machines is considerable and is therefore a limiting factor to be taken
into consideration,

A second aspect which should ve exesained is minimization of manufacturing times,
with & thorough evaluation of methods used., The melection and location of tools,
preparation of manufacturing equipment and selection of speeds must be analysed to
asceriain the optimum corditions for the existing equipment in each industry.

As things stand, the manufacturing incustry is faced with the probleas mentioned
above, which must be solved as quickly as poseible so that it can keep pace with the
development of the country.

RoILDTY, MAINTONANCE AND RUPAIR

The rebuilding and repair of machirery in general is s ;mwwmnm'
the sethodisation of production techmiques., It is therefore uneconosical t¢ orgmnise
shops with substantial facilities and pursonnsl rescurces for the purpose of developing
this type of sctivity on s priority basis,

Taisting shops organised on & simple oraftsman basis will in some cases de sble
to carry out the funotions of maintenance and repair, but without a very high level
ot productivity.
TRAINING O Luval. PIRSCUNIL

Projections of demand for machine tools in the next few yesrs show that labovr

requirensnts are ome of the major prodbless. An effective training progremme for . . |
design specialista ani skilled workere is thersfore needed,












