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Tie presest pape:r justifies manafacturing tihis
type of heavy cqu:pucnt 1a jatin America based on the
great wagnitude of investuents reguired in iron-ore
mining ane steeliahing racilities, adversely alfecting
the balance of payrents of e rejica oviny to the aigh
percentage of juported iteur; the fact the steel damand
in Latin America Ly 1200 und the expansioa plans rcquired
to meet it will entail an investicnt of the order of
6,000 wmillion US dellars, vuica can hardly be financed
with external resources clonc; the rultiplying effect of
this investment on other sector of tie cconony; and reduction
of maintenance problens arisang fron lecal production.

Current ohstacles opnofing increased construction
of sucu itews locally are exanmiacd, showing that they
arise mainly fron lachk of detailed infornation on
investients, Jdeliciert tecanicul knevledge, varticularly
as regards project enyineering, jack of financisy for
producing and saiieting .uch epripment, and proviag that
there are no scrious limitations steruwiny from industrial
facilities in Latin Ascrica.

It is ;haun hew tie process nay develop yrauually,
in order to overcome the cbstuacles mentioncd and vin the
confidence of tihe users. Conscquently, equipment in
universal use will ue nade first, going on later to itews
of more restricted caployrent ard endina by wanufacturing
specialized units. In order tuv protect local markets an
interesting fornula is prescrnied, based on covernrent
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view to tucror ng tio serdantoo L el seCcessive proect.
Adoptaion of ~ucn 2 stratogy wonlo wabe 1t recossary to -ot
up a team of experts endowed wite sufficient autnority and
permanence to cemmand the resneet of lecal nanufacturers,
designcers, rescarce ceatres, financing soarces, and nroject
ownerst, The author “tresscs the iaportance of UNIDOD il

in contributing cxrerts who could injtiully compose such a
group.

Lastly, tnc paper refers to conditions thaut sihould
be met for manufacturc of these itens to proceed harmoniously,

tEanny
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The present paper justifies manufacture of this
equipment in Latin Aicrica, examines current obstacles
against ¢xtending such activitics, outlines the
Successive stages along wiicii the manufacturing process
may Jdeveiop, and sets rort; the conditions that should
be met in order to allow this process to develop gradually,

1. JUSTIFICATION

1.1, Steelmaking and iron-ore mining facilities are
characterized by the preat ragnitude of the investments
required, the liaported elerent being Particularly notable,
80 that they weigh hcavily on the country's foreign-
Currency expenditures. The region, in turn, suffers from

8 chronic lack of foreign currency for reasons that need
ot be entered into here. This situation jhas been the
basic rcason for developing its industry and at the present
staze of developmeunt also demands the manufacture of heavy
equipwent. In certain countries there is concern over
controlling external debts, thus contributing to further
restriction of foreign-currency availability, and indirectly
supporting tie substitution of Such units by others than
can be produced locally,

1.2. In 1980 stcel demand in Latin America is expected
to reach over 44 million tons; to meet it,programmes for
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wagnetude of this {icure 4lone shony (t least tic
difficulty - 1f not the inpessibility-cf sccuring external

financing; to cover a :ajov rortion of the investnent.

1.3 It also points out tiut tic reciun aus a whole will
have a market large enouzh to justify 1ocal manufacture of
equipnent that will allow construction c¢f ncw j;lants and
expansion of existin, oacs. It should not be overlooked
that a najor part of suca cauiprent is of universal usc,
not restricted specilically to steel or iron-ore production,
Overall demand, in such cases, will De cven higher than the
above figurcs suow. Another criterion to Le taken into
account when evaluating the market is that production need
not be restricted only to Jowestic consamption, but that

in tae longer rus it vill be secessary to {uace competition
on the worla umurket, as proveu by uany instances of
inaustrial countrics,

1.4 A sipnilicant reuson 1or cur rovernments to promote
wmanufacture of suci 2ocds s the "¢t teot this will allow

utilization of the wultiplyin, effect of this investuent

on other sccrors of GSur cooncay, taus iucrcasing enployment
levels.

1.5 Sufficient cmpoasis is not gceacrally placed oa
aaintenance problews urising from the fact tuat tiicse hcavy
units are iLported, owing to close Ilcpendance on overseas
spares which, in addition to involvin, additional expenditures
of foreign currency, submits the cquipuent to foreign currency



Siturtions, politicn! .id Lrittac coptic cneies, and

Otuer civoun. tances it Caa be readily {aacinad.

<. OLSTACLLS AGAINST LOCAL HANUFACTURY,

2.1 As we statced carlier, there ave pood prospects

in Latin America regarding denand of suc) equipment
generally; in our countries, lowever, it is very uifficult

to make long-term osti.ates of specific items, as the
investments of user S€Ctors are not progvammed either
sufficiently akead of tiie or in the necessary detaii.

This circumstance nakes naract cstimates Joubly difficult

and hinders decisions for starting this type of manufacturing
activity,

.2 It should he pointed out s well tiat cccording to
international expericnce very few countrics can keep up
taeldr internal consuaption in a susta)ned {asiion, this
being one of tie rcasons why wachinery nakers have turned
very quickly to the intcrnations} market,

<.3 Apart {ron market considerations it is well to
Jiscuss the status of production factors, fron the human,
financia},and industrial eqipuent aangles. In connexion
with human resources it is hatural to feel that lack of
experience has preventedl ¢oeating technical ability
compatible with wanufacture ¢f such goods, Particularly
insofar as project enginecriang is coucerned. Tihe absence
of such knouledge coupled with the f{act taat desizn
deficiencics will affect the entire useful 1jfe of the
facilities - 25 ycars or more in the present casc - has
led to trust being placed oaly in mazufacturers of proved




i

D K L s ROl

CXpCUience, wae can show 2 Jist of cuccesstal s
acaievenents.  Covlousay, Uois Lavdntion LTINS oout
a vicious circle decisively wulitating  1iainst ¢
development of sucy speciasize . knowledye.

2.4 Tne financial siae ulso presents sericus
difficilties owing to tiie fact tihut the inaustiial nat.
prowote export of thelr cngincerine ena plant ThYouh
Credits, wiile 1n Latin america sources of financing a...
senerally speaking, rewarkably weal, thus precluding the
possibility of supportia, local nanufucturcrs in the Sa.e
degree. Fortuaately,ii is possihblc to resort 1o tho
international Lauks waaoa huve lately snown tueir 00U
will to grant loans applicable to {iauncing projects,
after calling for international hids in which not only
are local makers allowed to participate but they may be
protected, furtacriore, if their jovernments wishes it.

2.5 The industry in Latin Auerica is not equipped to
tackle constructing tae wide range of equipuent required

by steelmaling and iron-ore nining; it nresents nc scrious

l1imi ations, hovever, fo making an imp rtant percentage
of such units, provided they arc suitahle desicued for
prevailing comditions, as will he Jiscussed later. The
greatest limitations lie in the range of high-precision
instruments required to wmake items such as largc-diaweter
reller beurings, higheprecision Learings, or to asseumble
sone exceptionally sophisticated systems; nachine-tools
for very .arge parts; foundry furnaces for very heavy
castings. Nevertheless, tine decision to buy locally can
very often overcome such Jifficulties if the design is
based on the available equipment. Supply of naterials
for manufacturing heavy ¢cquipment presents no major
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3. STAGLS i SANLEACT Y,

3.1 Ow.ng to tac compl vivies r1avealved g niabing this
type of equiprient and tae CoSeRLIAl need to win the
confiderce of the PUTSAsSCTs, the process sust develop
gradually, sn as tg Bvercome the difficult es Jiscussed
above,

3.2 In the firs: pince, vien sreparing plant projccts
for iron-ore mining ana stecimorin:g, the comiponents that
may be nade locally shouid e Singled out, which renuires
that designers he farilior witi the countrv's conditions
82 regards cquipmont an-l ecanical ability, so that the
design may be vasco on then.  The decision to nanufacture
locally together with this urevious hnowledpe vill nean,
almost invarianly, that the de-ign should 1180 be made in
the purchasing corrtey.  Projucts desioned abroad would
lead to adjustuents not cas’ly wade because of the delay
that they would entasl g Cuadeting the Pivyect., In this
connection, it is wortn recalling that such delays greatly
increase Managemeni, supervision, and starting costs, In
turn, the savings in foreign currency expected fron
substituting stcel imports avc ot cencrated, and a
€ritical alteration may take place in the LTacd periods
sranted by financing institutions, while the periods of
negative flow of MONCY increase.

5.3 One interesting forwula for increasing local
menufacture of such seods is for Latin American governnents
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U Course, suca a0t on o0 wiita at atl lants
CTCCLCu 1 Lhe Colnlyy un oo s iladice and vonticllow uy
arwustrial develepient apviicies. e Jesiidicatioa for
wployving tihds wetiod iy the fact it iy auS e cases the
sOVermachHts are preciscis il agen to suaraantee  the
international croaits ontlaned, so that, iy g sense, tiacy
are¢ partners in tu pioiccets, Inrthermgrc, the need nas
cften Leen felt for on diency to act in addition as
‘watchdoy" to prevent costs [row risine excessively owing
to tic use of obsolet equipieat, oversized dinensions,
and other »ajor reasons 10r increasca costs of industrial
plants in developiug countrios,

3.4 Thae foregoing would require serting up 4 teckwnical
team able to act peruancatly and vitl authority to command
the respect of local masufacturers, Jesigners, tecinoloygical
rescarch centres, Cinuncia. sources, anu project owners. Tne
technical levcl of such a team is ¢SSCntial Gnd the importance
of selection anc trainin. cannot te overcnphasized. To begin
activitics, foreign professionals Lay Le vescrted to, at which
stage the cooperation of UN1PO ~guld be nost important. One
point requirirg due consideration is the conpensation that
menbers of this te€anical team will receive, in view of
their great responsibility, and the lcvcl at which they

will operate, on an equal footing with professionals

from industrial countrics, and as cne way of preventing their
flight to othor regions, as their mobility is naturally

Very great. A certaia degree of transfer of these experts
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of ¢ivi} SHedncers wit)y eXNperiencs gp HOVING ndterials,

structurcs, (nunhdtiuns, class mechanical “heincers

trailned 1y Plant desion gyl laveur, ¢ rhustion, mechanical

maintenancc, hator gl awanclin. ctc.) electrical
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enyineers wjtj experience ip clectrical mdintenance,
instrumontatien,anﬁ Siwdiar teChiniquos; econonists able

to deal w1 Cinuncial caalysis, sroioct cveluation, costs,
ete.  In tiue ticse Projecsionuls will surely (roup
togethe, decordin:g te :pcc}nlizat;onz, *Goas to act in the
Various scctors thut they wiil neco to control, such as
dining, Steelialin, , Chenical iNdustyies, {ransport, ete,

A strateg: for seneral development of cquipment manufacture

is outlined belo. Aita0uy 4 sone of the stures Jdescriheg
nave Leen sccomplished already is certain comtriecs of the
region,

3.8 Lquipment for acneral use, The duvisability appears
obvious of starti.gy the precass by raling itens that are

used in dJdifferent ndustrial Sectors - thus having a wider
markct - and others whose specifje features make then
suitable for more repetitive denapg, Internationa}
experience - including Latip Anericg - SUpports this view,

and industrial develepuent hys Started alonyg these lines,
This soctor incluces Lravellin: Crunes, conveyor belts,
boilers, Pumps and sinjlar Ltens., Iy s advisable to begin
'reduction of suc) units follcwing desions and specifications

obtained abroad; the need to adjust to loeal conditions, |

ﬁOhEV@?, iucluding steel quality, siafoty standards, voltage,
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¢tC., will incvitably (oo oo Covddoping o Jidtferent
cesiyn. At thiv Joint ac wsl awist thao sac,
inpovations snculd he tohen into accouns irer the vory
beggining, fror tac tirc the lidences ate nenetiatel,
so tiuat thesc develornents an jocal enginecring nay be
properly valued and a benefit arise from utilization

of the new teclinology involved, ending an mdependence
fron the conditions under which the original technole.y
was purchased. The licensers themselves are very often
interested in purchasin, this technology, as snovn in o
number of instances, purticularly in Japan.,

3.0 Lquipment in wore restricted use. Manvfacture

of such items wouid appear to lLie the logical step to

follow the preceding onc. liere we should sinple out first

a group of itens subject to wear and tlhus enjoyin; a
permanent marhet. In such cases it is absolutely essentiol
that mining and steelmaking conpanies demand to he supplied
with blueprints and specifications, so that they can enjoy

a certain degree of independence from the foreign manufacturer.
laving these data in their posscssion they will be in a
position to tackle thuir own production, either at home or
in countrics other than the resular supnlicr. Almost
invariably such dependence fron foreign manutacturers has
later led to almost insuperablc conditions. It is not
infrequently found that the nanufacturers in tihose countries
shift to other operations or that, past a certain stage in
their development, waking tic rcouired item is no lonpger
justificd becausc, say, their piant scale has increased;
taen they order tie item frem otier manufacturers and
their customer's costs arc correspondingly cnarged. The
same category of restricted-use equipnent also includes




concentraticn plonts, bLlust furiaces, cole plants,
steclwe ks, Continwis c.3t ne, cte. T o< *h cases
the units invaivi, iy reavy and 6 it cost in any
project; COmsquently taoy requice ovw inntian on denth
tO weinh tice rossinnbliteies of wiling, toe varieus
constitutine eloones, 1 oTting oniy t!ose involving
Very specific roguoircucits us Lo tatecsals, gigantic
dinensions, or speciol didiicuitics 1p Lssenily. The

larger countries ¢t i vevion, loweveor, nive attained

the necessury capahility (o face thic aisay, regation
process succes Tully anag taus irgressce the percentuge of
local manuficture conpuncas. Iy Ariontina, for instunce,
504 of bhlast furiace 'n~, O a0 a¥l the @xveen ’*Eﬁf}ﬁiﬁkiﬂ;’*
plant erccted by SCMISY wire Luils locatly . deaice is in

& position to achivv. Z1. ol locul nanufacture in oree
mining and pelletizin, couipoont, $4% . direct-reduction
plants. 20° in rellin, mitl:. In «iiile, the ivcal component
of CAP's hlast furncce “o. 2 wos ave- 55%. larketconditions
and industriul caracite in irazii reveal even higher
percentaocs.

3.7 aneciulizes fters. Tiis (1..s covrs rechanical
control ecnimr.ent, ncarinns, stalv | aud other nrotected
tteis, specialized systes neinally rade cntively Sy the
sare menulacturer (vil injection, f=x}g,;a§emig‘m st ],
glant switches, cnpine: Ipvelvine sopaisticated nower apg
speed features, and other sivilar trere,  The way that nany
of these iters are asserhled Joos rnot allew their

dis-agsrepation, purticuiarly e vic of the linitatious

C‘Xis:inf; iﬂ Lutili ai.{?i"lia aﬁ i;'éﬁar,;g ek 3€Ar3£ ‘5?::106919&‘?
anu lack of tie necessury eouipuent. It should be notiecd

that, as regards t.¢ wodrent lhoitotions sio. ving  frow
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the luarye s171€ Of CoTioun te 3 A0 Ua CORVeTEOTS,
rolling-will Stunus, ¢l revin, anreo-oupidity
foundry (urnuces o woradine ot Nt eaportencs i3
showing that noduldr desipgn ance asseuuly tecaniquces

allew such units to ue = '« In [atia Auerica  at
shipyards or workshops of cven smatler capacity. In

suca cascs, naturally, desi_ns wust Le re-examined

to adjust to cnvironmental conditions. lewitt ct

al (1) mention that tic roller table for u certain
rolling mil! used to he sade wholly in a heuvy macnine
shop operating a broad range of racilities, and the

table was fully assernbled before shipning, which turned
out tn be both slow and cxponsive, Ly redesigning the
modular principle was introcduccd, tac frauwes and iower
structurcs beiny now made at shops opcrating clementary
wachining facilitics, and the sgets of rollers being
ordered fron manufacturers operating "little more than

a few lathes”. Successful assenbly of the {inished

unit on site is ensured by using sinple patterns at the
supplier plant during production, There are & great number
of such units in 2 billet and section will, in which case
they are morc easily uac:, anc accordin.ly less expensive.

4. CONDITIONS NECLSSARY TC DEVELOP PRODUCTION

Having establisheu tiic possibility of making quite
8 broad range of the equipwent usc¢d by iron-ore mining and
steclmakin, plants, reference should be nade to the
conditions required for tais process to develop harmoniously
in the countries of the region.

(1) £.C. hewitt. "The Resources Kecessary to Build
Stecelworks". Pancr nresented to tue 12th latin
Arerican Iron aad Steel Congeress, Rio de Janeiro,
October 1972, ‘
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marnet in the re_ion; tertinn was aise nade of the lack

[ )

Harket. As statew covlier, there 1s an intercsting

of information on tuc investments to be :ade in the medium
awd long teri. Despite tiis najor liwitation: and solely
for the purpose of settiny out the minirum investments
required to fulfill developi:ent pluns, an estimcte will
be atterpted based on the availahle criteria. The
difference between production expected hy 1950 and that
estimated for 1975 allows us to forecast an incrcase of
about 21 willion tons in thc seven rcnaining years of the
present decade.  Brazil will be responsible for
approximately 50% of this incrcase, the necessary investrments
being cstinated at 3,000 rillion US dollars; this means
that the total investment in the region viil amount to
about 6,000 willion US lollars. It rnay be taken that
there is no possibility of olLtaining financing at such a
level in the internationsl markct. Tie figures also help
to visualize the wugnitude of tiue decand for cquiprents in
the region; consequently, it is to this martet t:at
manufacturers sihould address their cfforts once they have
become heuitual suppliers of jocal industry.

4,3 Financing. 7This point has been ncntioned as

probably the most critical in startin, construction of

these goods on a suitable scale, because producers in
industrial countrics are supported by taeir [inancing

agencies to prowote making and marketine their production.

In addition to Leing the¢ wmost critical, this aspect in

also the most difficult to resolve in view of the well-known
weakness of the internal sources of financing in aluost all
our countries. Tiic scope of this paper does not allow
outlining financial scheues intended to overcome this obstacle.
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4 major portion arothe ;~'.¢H"?L1ju;‘, SO st the producers
ady trinslTer the ter . fr thaTy  natone s, thus counter-balancing
those offorec by foreivn sualiers. lecondly, it is
essential thot port of the rodaction costs be financed,
for it is usuaily = naiter of very hiash-cost iteus
requiring significant anovnts of materials, Thirdly,
credit terns in reqard to cost and prices should ve the
same 3s those prevailing in industrial countries. In
wost if not all our countries the azencics for financing
industrial development will have to collect resources
with a view to opening creﬁ?t lines to local producers.
For this rcason, it should be stressec that the same
govwrnuent agency will have to absorb any exchange-rate
varistions taking place iocally or in the country which
wade the credit lines available, iu order to ward off
disturbances that might seriously affect thc long-term
efforts that producers will be required to display.

4.4 Protecction. As 4 vule industrial production in
our countries was horn oand developed under protection
fron foreign competition by means of tariff Larriers.
Ore~mining and steelmakin: activities being considered
basic in these countries, erection and expansion of
facilities are encouraged hy exemption from import taxes,
80 that local manufacturers,unlike other producers,are
net protected bty tariffs. For this rcason the terms of
bids normally called for purchasing these items should

include protection to local nakers, in the form of @
certain price nargin to offset their higher costs derived



from the circums®ancys L Walca T.ey Jperdic. la razil,
thc most advance. country ia tias field, it i- ¢c:ti.ated
that local equi,.wat cost avera,cs Juo .0T¢ than 1. orted

itews. In that country tic lecal capital poods in.ustry
enjoys 15% protection in tae international bids  for
purchosing equiprent to fulfill t.oe oTazilicn expdnsion
programme. I'rotection can also be wranted by requiring a
certain percent.ge of loczl cowponents in plant cquiprent,
a condition that can b iucludcd irp international vi.s too,
together with the price uiffcreatial rentioncu above. In
this case tac establisauent of a control ;roup such as the
one suggested under 3.4 woule be particul aly sigmificant.

4.5 Ingineerin, and production tccanclosics. The wedk
points observed in Latin Awerica in these fields have been
pointed out, particularly as regards project engineering.

1f the conditions discussed in this puper are wot, correction
of this Jeficieacy will be largely facilitated. The
internationally knowa wmanulacturers thenselves will surely

be the ones to seek tic cooperation cf local engincerinyg,
additionally emcouragced to do so by protection medsurcs
favouring local scrvices, whicn ure in force already in

most of our countries, lesides, thc papers nresenteus  to

the 12th Latin Auerican Iron and Steel Concress (Rio  de
Janeiro, October 1972) shoncd the jood will prevailing in

the more advanced countries towards cooperating in the
devclopment of local eangincerin; capacity. Regarding
production tcchnology tor waniny specific units or counoneats,
international expcrivnce points to the advisability of
starting such activitics by nurchasiny licences and adhering
to the traditional patterns of cvolution of such technologles:
purcaase the knowlcdge, iuprove it, ticn seil it., That will
surcly be thc road that this region vill also follow.







