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S UMMARY

The steel indust:ry in Colombia is different from
the steel industry in other Latin Americ.n coun-
tries in the sense that al! installations belong
to companies whose capital has been paid by a
great number of «tocklolders in various corpora-
tions.

The main companies are the following:

Acerias Paz del Rio, 5.A., which has the only in-
tegrated installation having its own iron ore,
coal,and limestone mines. In 1972 this company
produced 274,000 t of steel ingots.

Siderirgica de Medellin, S. A., having a semi-in-
tegrated plant in the second largest city of Colom-
bia produced 33,000 t t finished pro ucts out of
which 20,000 © cre ti; plate. This c.umpany has an
electrol ylic tinning line. It also produced in 1972
3,000 t of nalls etc,

MetalGrgica Boyacad, S. A., which is being transfor-
med from a styictly rerolling plant into a semi-in-

tegrated plant. This company produced 32,000 t of
finished products in 1972.

8iderargica del Mufia, S. A., SiderGrgica del Norte,
8. A.,, Siderurgica del Pacifico, $. A., and Putec,
located in Bogotd, Barranquilla, Cali,and Mede-
11in respectively. All together these companies
produced in 1972, 60,000 t of roundsand sections,
using steel from electric turnaces.




The most dinporiant ox¥oension nroyrams «re envisa-
ged by Paz Adal kio iar mdiag i 300,00 t per year
€old rollins « "Y' aeT - fe ek G e crpel ine
got producticn, up is cne million tens per vear.
This isin orcer in satisfy 14  cui needs  and to
sell billiets to i em- inlegrated plants. The
Colombian Governwent wil! study with ocher coun-
tries within to2 Zacern jra she ‘ntecration of
the regioral steel icovsc:,having in mind a ratio-
nal market digtribution anc tie Lost utilization
of the natural rosnurces.

So far as £aw matevicis are concerned, Colombia
has, in contrans o the other Latin Ameri-
can countries, abundant coai reserv-s of different
types  of coald,within whict the good ccking ceal re-
serves are of special importance. On the contrary,
Colombia has reiacively smali iron.ore reserves.

This fact hirs hvough: aucvut that the iron and steel

develogwent of this Countyy i bagsed ch the Paz

del Ric projecis &3 this ccupany owns the iron-ore
deposits.

On the ofher hand 1 n<w s“e~1 plant ¢f large dimen-
sions mu3t be envisaged ko, he installed on either
one of the twe coastc 'sirg 1rAn ore exchanged for
Cc a) with otn=r count e o. the cunt .nent. Scrap
is scaice, n. soar, o0 lreloo: country. Pe-
fromanganese an.d ferrosilicon production is being
started bnut iwovortation o f ihere ferroalloys must
continue i oruer to satisfy needs.
Electrical energy supply wiil not be a limiting
factor owing 45 ths uay b, t101@ 38 being developed
and the planned develcpment of electric plants for
the near future.

The market, which is located mainly within the in-

terior of the Country, has grom at an average

rate of 6.B% per year and shcws a per capita con-
sumption of 36 kg in 1971. A supply of 85% of

the country's needs nas b2en cnvisaged for 1980,
having in nind the exnansion of Paz del Rio and the
expansion of the semi-.ntegrated pl=pts in che rest
of the Country.




The expansion proacsms Rous boen kaend on
suppier i oo f r the f{or.ign  xchange
and o Inter.as  Lcwate .o . . oAl o Jhange.
Financicy resouYons in tne dountsy are not
abundant,as in moar ~Af thr countiias on Yhe con-
tinent; and tnis reasnn noe incustrial de-
velopment, including “he stecl industyxy develop—
ment, 15 vogry it

So far as personnel resgurces ave concerned, the
present sivuation 1. very difrcrent from the one
Paz del Rioc had te tase when sterting wn, during
which Paz del Rico had t¢ hring “oreign “echnicians
in order to train s persoancl in wvaraoue acti-
vities in whachii had »o experience. During that
time,high personncl retation indexes were noticed
because the available manpowe: 1in the region whe-
¥re the installations were lacated ¢@id not have any
industriaj cradicion. These problems wore not
experienced in such sagnitude Ly the seni-inte-
grated plants 1.stallec in the rost important ci-
ties of the countryv,vhere woritecs already in con-
tart with industrial activitinas vere available,
having sufticient basic knowledg: which was avai-
lable to their to learn theil sevw activiiies. Now-
days, Colomb:a hes wstahlished the Servicio Nacio-
rial de Aprendizaje "SENS"wian  iooti ar ! firal
trairang ceonte s ~ne-r *he cepwcnnel  te being
trained in such a way th.t the vorkers «Irive to
the different industrial areas wich acceptable ba-
sic knowledge, wikth a woil aveloped state of mind,
and with specialiizations appreopriute teo the indus-
“trial activities. 2Qosicer, tonere are Tochnical
Inagtitutes and Univergities wiere specialization
concerning i1ndustirial aspects are tavgnt.

As far as the technological resouices are concer-
ned.there exists a large nurrer of prosessionals,
most of them with Xnowledge acyuired in foreign
countries whc 2re¢ ieady (o take care of important
projects. fFor the !rabrication ¢t eqguipment one
could count on worlsrops and roundrics to be trus-
ted with ‘wedortan’ <-ou tut which are not in the




position to alicrd acac period: and song--tern pay-
ments due Lo tie lack o suiticient oprrating cre-
dit. Thirs zan ke grant -4 Im frreigi ¥ rms. Con-
gecnctiily, the national industries are not for the
construction of new plants cr tne xtension of
existing ovnes. Fesearci: 1s slow in development,
although some research has been made by Paz del
Rio, the Universities, and the Hatioual Institute
ot Technological Research. What has been said
does not mean that there 1g a lack of interest in
the technological devalopment. On the contrary
there is an eviden'.  desire of the companies and
their managem:n:s tc¢ be up to date in know-

how in order to apply it to their respectivas
installations,but with the caution demandad by

the lack of economical rescurces of a deve loping
country, which can not afrord to adopt systems
without sufficient forc,m experience.




PRESENT STATUS

The Steel Industry in Colombia is different from
the other Latin American Steelworks in the sense
that all the wcrks belong to private corporations
whose capital have bLeen formed by the investments
of a large number of atockholders.

The main companies and their installations are as
follows:

- ACERIAS PAZ DEIL RIQ, S. A.

Its capital belongs to stockholders number-
ing close to half a million. It is the only
integrated plant in the Country having its own
iron ore, coal, and limestone, weing gelf-suffi-
cient in raw materials.

The industrial installations are located at Be-
lencito, 210 km :)>rth of Bogotd. Within a ra-

dius of Ju km, ity Belencito the center, the

iron ore, coal, and limestone mines are found.

The principal installations are as follows @

+ Ovne koppers Underiet 43 ovens Coke Plant for
proceasing 1060 t cof coal per day and its co-
rresponding By-Product Plant.

» One sinter plant having a 68 m2 grate surface
and capable of producing 1200/1450 t of super-
fluxed sinter per day.

- One 5.94 m hearth diameter Blast Purnace pre-
sently producing 850 t of iron per day.



]

» One stec.” plant Lns.siing of U..ee 20/22 t
Thomas converters blown with oxygen—enriched
air and ope 7500 Vi electric furnace.

« One reversible Lwo-high oloowing miil with
1060 mm Giameter X 2730 mm rolis.

- One ster<el mill with H20 mm diamctes, 1250
i X 1457 mm rolls,and one shear and slitting
line.

. One three-high, three-stand rolling mill with
tdlting tallos foi medium sections, The first
siand witn 710 mm diameter by 2040 mm rolls
and thi ctner two stands having 660 mm diame-
tes Ly 1800 e w0t ls, .

. One mexrchant nill cossistang ¢f five stands
having rclls as follows: <Ji0 nm diameter by
1400/100% mm; 300 wn drameter by 890 mm;
4y aun diare cer wy 050 mm; 200 mm diameter
by 660 mm and 250 mm diameter by 380 mm.

« COne hand sneet mill consisting of one three-
high reversa.ble il1l, two nhigh reversible
mills ard Lwo te per stands.

w2 ) tor producing oright, galvani-

ied, and parbed wire, including two galvani-
<y
o

The anaual capacity of production of non-flat

products is 200,7200/220,000 t. All steel used

is produced by the company.

During 1972 the production was: 280,000 t ot

p2g iron, 274,000 t of steel ingots (85% thomas
and 15% from electric furnace). ¢ 220,000 t
ol stee) products for sale, 13¥% were semifinis-

‘hed productz, 12% were flat products, 12% wire

rod and 43% correspondei to reinforcing bars
and secctinna. o




The steckel nil)" whcse installa ion has been
finished will be tested and started during
the second half of 1973. This mill has a no-
minal capacity of 400,u00 t per Year and will
work with imported slabs until the construc-
tion of a second blasht furnace is achieved.

SIDERURGICA DE MEDELLIN, S. A.

This company owns a semi-integrated plant situa-
ted at the second biggest city of the Country
and consisting mainly of: ‘

+ Three electric furnaces, 12500, 3000, and
2500 kvi respectivelv with a total annual
capacity of 90,700 ¢t.

« One blooming finishing mill having nine
stands with 420 mm, 300 mua,and 250 mm dia-
meter rolls.

- One wire.-rod rill having four stands with
280 and 250 1 a diameter rol) .

- One installation for the production of wel-
ded 10 mm to 100 mm diameter pipe with a ca-
pacity cf 34,000 t per year.

+ One electrolytiic continuous tinning line with
a 50,000 t per year capacity.

- One installation for producing forged balls

etc, for pulverizing equipment. Its
capacity is 6,000 t per year.

During 1972 this plant produced 33,000 t of cons~
truction bars for reinforced concrete, 500 t of
minor scctione, 26,000 t of tinplate, and 3,000
t of balls.




- SIDERURGICA DEL PACIFL20G, S. A.

This company has its indugstrial installations
located in Cali, the third biggest city of Co-
lombia, and has the f{ollowing main equipment:

Two 12 t electric furnaces for the produc-
tion of carbon steel and alloy steels for
the rational consumptior and for export,

- One blooming finishing will having 450 mm
diameter rolls for the production of gec-
tions up to 100 mm and rods up to 90 mm
diameter.

« One rxclling mill having 320 mm diameter
rolls.

« One rolling mill having 250 mm diameter
rolls for the production of rounds from

12 to 25 mm daiameter and angles from 20 mm
to 40 mm.

The capacity of r-oductior is 50,000 t of
steel ingots per year and that of the mill
is 59,000 t per year.

During 1972 this company produced 29,000 t
of finished products out of which 84% were
sections and 16% rounds.

i
i%
1
é
1
%

=  SIDERURGICA DEL MUNA, S. A.

This company owns a semi-integrated plant lo-
cated at the industrial area south of Dogotd,
ecnuintiqg of:




. Thiee eiectric furnacas 5,00, 2070 and

1000 v VA, tar iwoi-dsened being used for
the proouciion of steel fer foundry
wrke.

. One 450 mm diameter rolls rolling mill
worxing a8 blooming and finishing mill
for the production of rounds bigger than
15 mm diameter and also for small zeci-

20N,

. One rolling mill with 300 mm diameter
rolls for producing 12 mm rounds.

The steel production capacity of this plant
is 33,00C t per year and its rolling caphci-
ty is 20,000 t per year.

In 1972 this plant produvced 11,200 t of rein-
forcirg bars.

SIDERUCICA DFL NORTE, 5. A.

This company has an installation located at
Barranguilla close to the Atlantic Coast con-
sisting mainly of:

. "Two electric furnaces: one 10 t and the
other B t.

. One rolling mill for the production of
reinforcing bars.

It is estimated that the annual capacity of
this plant is 40,000 t of inguts and 24,000
t of products. 1n 1972 the production was
6,000 t of 1ounds.
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FUNDICIONES TECN TAS, S. A.

This company is vart of the biggest textile
coxrporation of tne Country; it was originaly
installed for producing spare parts and ma-
chines tor the textile industry and today is
¢puipped as follows:

<« One 1750 Vi electric furnace.

. One 300 mm diameter rolls rolling mill for
the production of rourds from 9 up to 35 mm.

The capacity of steel production is 13,000 t
per vear and the rolling'capacity is 20,000 ¢
per year. Ir 1972 this plant produced 10,000
t of rounds for concrete.

METALURGICA ROYACA, S. A.

The plant -elonc .ng to tnis com any is located
at 150 ki nortis o) Sogotad and i imally works
rerolling bilizts supplied by Acerias Paz del
Rio or imported. Th~ main equinment consistn
of:

.+ One five-stand rolling mill having 250 mm

dianeter rolls.

. One four-stand rolling mill having also
250 mm diameter rclls.

Its rolling capacity is estimated to be 45,000
t per year. 1In 1972 this plant produced 32,000
t cf finished products out of which 24,500 ¢t
were small :c:ciiorg  and the rest reinforcing
bars.

Tables Nos: 1 and 2 show production figures since
1965 for piy iron, steel ingots and finished products.
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2.

EXPANS [0t rKUGHANS

The most important expansion program3 are those
planned by Acerias Paz del Rio, S. A.,

which 1is presently building a new Koppers Gun
Flue 57-ovens Coke bBattery. This battery will
start working in 1975 and will replace t:c presunt
battery whose useful 1life will end that year.
With the new baitery z 40% increase of coke and
by-products production is expected.

During the second semester of 1973 will Le mig-
ned the contracts for the supply, installation,
and start up of one Cold Rolling Mill which will
work using the coils produced by the steckel
mill alreacdy installed.

The installatior and facilities will be insta-
lled in *wo s:ages. Tie oviginal installation is
to produce 200,000 t/year of cold-rolled sheets
to commercial sizes and guality: and a later
expansion with additional facilities to increase
up to 300,000 t/ ear. The prowi ction capacity
for coid-rolleG ...eu3 dne Lo pruuuce black pla-
te for the tinning line cf Siderdrgica de Mede-
114{n.

The firat stage includes: one pickle line, one
1370 mm four-high single-stand reversing mill,
one 1370 mm four—-high single temper mill, annea-
ling facilities, one coil-slicting line, one
shear line, and general plant facilities. The
equiprment for the expansion in the following:
a new reduction mill duplicate of Cold Mill No.l,
and electrolytic cleaning line, additional annea-
ling facilities, a second temper mill duplicate
of the No. 1 and an additional shear line:; the
basic portions of the ceneral plant facilities
and services will be furnished and installed un-
der the imnitial program.




The firxst stave will <iare averation. in 1976

and the second one will be finished in 19R80.

The steckel and coléd riil will work initially

on the basis of imperted slabs vatil the iron

and steel production capacities of the company
are increased.

Acerias Paz del Riu has aireauy complete stu-
dies for palancing rthe roliang-mill capacities
with those of thre iron and steel production ing-
tallations using raw materials from jts own mi-
hes. Such studies include plans for the expan-
sion of the mines, ciie new coke-oven battery, a
second sinter plant, a sscond blast furnace, a
hew pure oxygen steel plant plus the additions
to gereral services such as maintenance, trans-
portatior, electrical enerqgy supply, etc.

This project is presently under revision. The
Colombian Government has asked Acerias to study
the possibilities which would enable the compa-

nY tc produce one million tons of steel ingots
per year. The steel would be used to make Acerias
selfsufficient in <einz of its own needs and to
sell semifinished products to other companies
with rolling tacilit::s but with a deficit of
steel ingots. iIn tihi. way, the Government will
try to replace the scrav importatiorn (scrap is
very scarce in Colombia), stop the erection of
electric furnaces, and produce steel mainly from
native raw materials.

During the second semester 1973 Acerias Paz del
Rio will hand to the national authorities the
corresponding study in which it will be esta-
blished if, from the technical and economical
points of view, the expansion of up to one mi-
llion tons is feasible. The other steel produ~
€ing cumpanies have projected expansion programs
which would lead them to reach a combined total
rolling capacity of 30C,00L0 t per year of profi-
les and construction rods.




Whichevexr soluticn 8 adc pted the ature develop~-
ment of hLue sceel WJusery &b el umbia will be
pro jeaced studying with cach one of the countries
of the Andean roupr with the purpose of okbtaining
a rational market distribution and the best utili-
zation of the natural resources.

RAW MATERIALS

The most .mportant and econcrmically exploitable
iron—ore depositu of the Country belongs to Acerias
paz del Rio and is located 30 km north of the Be-
Jencitc Plant. Its te content is 42%natural base
and variable Siiz (v to 13%) and its P content is
1%: o thic rewon Lhe aron wust be processed in Tho-
mas converteLrs.

Initially, open pits were sced for the iron ore ex-

ploitacicn mut npoweriys underground mining is being
used. This has brought about relatively higher ex-
ploitation cozts which hLave been compensated with
continuous increments of productivity because of
better guality and iozie consistent Si02 content.
(Close to 9.5%) anc with low trans ortation costs

due to the proximi.y of the mines to the blast fur~
nace.

The explorations anc geological studies made by the
company ensure a satistactory supply of this raw

material to meet the requirements of the expansion
programs.

Other known deposits show an iron ore of better
quality but in very amall guantities. For this
reason the development of the integrated steel in-
dustry of the Country is being based exclusively
on the Aceriae Paz del Rio expansion program.

The coal situaticn is completely different. The
coal deposite are distribu*ted in five regions co-
vering half of the Country's teyritory-
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More cher one No am 1 mid s oon Tre oot oproven
YOJIErves make Ul v ls tno Lata.n American
Country with ths _Lygest ceood IeLN3its. Cluse

to 300 millinn roune o a0 deporits corrspond

to coking ooal. Thia fact fnsures Lie gselfgsuffi-
ciency ¢1 (pal e sokn to meel thn requirements
ot the stec), 1:5n,ard chemicrl tnaustries. Mo ier.
more, the Jatinnal gonvrarsaent hag il ready set up
large nlans b erperk ~oai - 2ther countries in
the continent.

Total national jrocuction of ccal s new 3.5 mi-
llion tons pex year, our o .aien 20% correspond
to Acerias production. Thig company owns the lar-
gest coal-mining installaticn in the Ceuntry. The
rest of the coal iy exploite- by other nrivate en-
texprises siich sunber close b5 wne hundred.

Limestone s abunoantly found in the Courntxy. Its
exploitation reaches 35 wiliion tons yearly inclue
ding the explcitaticn made Ly Acerias. This com-
pany owns depcsits larye enoilgn Ty meet its futue
reé needs plus the rvoaquirements of a cenent plant,
which Acerias iatends ta .nsrall at Relencito
very shortly.

Imorted ferromarganes: is Leiny used bLecause the

Maiganese~ore wepotits round are veiy small and

their guality is not jood encugh to oe used in the
steel .ndustry. At recrers a small 15,000 ¢ per

year plant for rerrromanjarose procduction is being
started. This plant is jocated 30 km north of

Bogotf ard will also « used tor the vroduction of
ferrosilicon.

The only important 3oiomite .usiomcr could be the
Belencite blast furnace. wNevertheless the dolumi~
te exploitation aud "raneportation costs are very
high,8c this raw material is not being used. Ne-
vertheless, the genloqgrcal studies started some
Years ago are being continued in order Lo find do-
lomite depositg close = the Belencito plant.




Wilheut oo e g recirculating scrap in

each one of the alread, mencioncd ustallations,
recent studies shov  a  scrat  availability  of

50,000 t per vear. This low availapility of suc

an imnporcant raw material is dve, like in any

other devalcping country. ¢ lew capital availa-
oility which ouio. Lo the utilization of ma-
chinexy v Lo o than the expected

life oi the jndustrial justallationrs in developed
countries. Tais can be casily proven by the ¢old
models of the automotaive ayguipment or -he cld age
of the consumer gocds.

The foregoing fa2xts nave led to the importation
of scrap to fued the electric furnaces with in-
creased costs due to the inland location of such
furnaces, and the high inland freights. It must
be hopeci Vi therss w1 e s ampieooaren i on
in the future but it can not be affirmed, thatin
the ghort torm a gel fsufriciency of scrap can be ob-
tained.

The availebility of elecirical energy has been
growirg steadily from 911 MW or €2 Watts per ca-
pita in 1960 to 2500 My or 1NL Watts pesr capita
in 1917. Presernt iuscallation bLexnyg made plus
additional plans would take thr atcve mentioned
figures to 4800 Mw (309D Jatta per capita) in 1980,
and to 6900 MY or 210 Watts per capita in 1985. As
may Lo obperad, the electrical power availabili-
ty is not ccnsidersd to be an ¢uostacle to the de-
valopment of the stee] andustry.

Besides, as a large proportion of the electrical
energy will be produced in hvdroelectric plants,
it is hoped that iuwc price will ne substantially
lowered. 7The same %hing canh not be said for
natural gas,whcse availability decreases conti-
nuously due tc the fact that present. deposits are
being exhaustcd. T is8 problem [ reuonty no easy
golution, due to the large investments required.
Nevertheless tre problem is heing treated by com-
panies whose capital is formed by government and
foreign contributions.

thie sitaastion
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There is a close lationshio betweer +he Steej
pPlant locations arg “he wain cities wnere the
national steel market - €dtablighed. (L can
be said that ‘ie distributior. and the Jeoqraphii-
cal concentraton 5¢ the steel marcet ‘s similar
to that of tie Colomonjan aarnujacturing industry.
The reason is ‘hat a nNigh oercentage nf the ;n-
Ausatry is silirlarly concentrated “#ivtin the Coun-
try and it isx presinle g Sy that . behavior
cf the industry will deternine the concentration
of the steel markort.

-

This location ot indugtry in general, and
that of the utec) irdustry in particular, foilows
in more or less direct way the pooulatinn concern-
tration in the lerge cities. This leads to the
fact that Bogotd and 1ts Coe s show the lar-
gest steel contimptior as & result of neing the
largest commercial and  industrial center of the
Country. From this point of viaw che largest. steel
pProducer cof the Country, Acerias Paz del Rio, is
located at a sho. e “igtance from the raw-materials
Aeposits an: close r Lie consuinption centex, Bogo-
t&, and its 20ne of influeice-.  This can be easily
verified wher it i3 tound that S0% of the demand
Satisfied by Acerias taz del Kio is in Boyotd and
the surrounain, areas and 5% ot all its sales cover
the area located ocetween Bogota-Cali~-Medellin-Buca-
ramanga-fogamose.

Although the national steel piroduction nas shown a
yearly increase of 9.8% for the period 1960-1972,
the per capita contumption, which in 1971 was 36 kg
has been growing at the rate of only 2.8% per
Year. This low consumption 1s directly rela-
ted to the high rate ¢t vopulation increase and
an increase in industrial eaconomy. From the ana-
lysis of the Netional Gruss Product for the same
period (see Tible No- 3), 1% can he deduced chat
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the contrroution of! the PUITLY soctor rormed by
the agrisui.nare, cacije virodaction. wiring, cons-
tructicn and areiicration o1 the Rgricuiture, ran-
ting, fishin. 3°7 fcrest TLOGUCLION, 18 in the
neighborhcod ¢f +7%. Tras con Lo has decreoa-
sedu the oot ol zhe ochor sectors of tne econony
mere direcoly coacteo it cigy lite.

It also muut Le cons'deved trhat a large percentage
Of the warkers vsho contrinute ir the geueration of
more that 30% of the Nationul Gross Fioduct s not
direcily related to the main consumption centres!
economics due to their close ralation to the agri-
Cultural and cattle Lusiness activities. This can
be roan fron Table No. - Although the .agricultu-
ral and cactle worodvetiviiies have been growing
during 1964-19%0 as compared with 1951, new
employment  pr8sibilities have appeared in  the ma-
nufacturing industry. Nevertheless, this is not
reflected in an increase of vhe er capita consﬁmpu
tion of steel, possibly vecause the income of the
desplaced perscns frem the agriculturzl sector to
other sectors of the eeonomy do rnot allow them to
assign such income to enable thnem L6 Suy consumer
goods.

Tahle Nc. 4 shows *te apparaie consumption 1n terms
of finished products from 1960 te 1570 with an
average yearly increase of 6.68%. Also it 3w Lo ien
the way how the market of flat aad non-flat pro-
ducts has been satisfiad. Such marxet allowes net
8avings of 50 willior dollars in 1972,

With a growtn rate of 7% per ycar the fig-re co-
rrespcnding to non-flat products will reach 560,000 4
aud  the one corresponding to tlat products will be
360,000 t including black plate for tin-plate. The
Planned expansion of Acerfas will cover then 95%
of the market for non-flat products and 83% of the
market for flat products.
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In this way, as {oreseen by the na-
tional auchorities, by 1930 & new steel plant
must be put into operation. Such plant will pe
installed very surely close to eitner of the two
SeaCoanie of Colrmlicg, and will be working with
imported iron ore in exchange of cozl with cther
countiies iii the conlinert.

ZINANCING

The financimg system used in Colombia for its
most important steel plan:t is a geood example of
what can be done in a developing countty, whose
credit sources are very trugal.

The geological studies were start-d by the Colom-
bian Government. ALter arriving at xsitive re-
sults, the gocvernment sponsored the eztablishment
of a semi-oficial cumpany which contributed with
2,5 wmillion dollars in 1i8. One vear iLater,

with the objective of obtaining investments from
the private sectnr, the government set up a systenm
by means which half of an already established addi-
tional ircome tax woulid be not charged to the co-
lombian taxpayers provided ‘icy would invest an
equivalent quantity in stocks of the new steel
company. Nevertheless, as the - cquasition of the
capital coming from the taxpayers would take a re-
lativeliy long time in view cf the time reguired
for a fast construction of the steel plant, the
financing was established on the basis of the
of bonds issued by the steel company and taken by
the Bank of the Republic, having tle previous
approval of the National Government.

The equipment was ohtained through a loan granted
by the Banque de Paris et du Pays Bas, to the
extent ot 25 million dcllars.




The s8teel olant started overaticone i
1ueta.

1 October

In 1953 tihe governamont autho -iced tinat the bonds
issued by the steel companv, for finaiscing the
st2el plant construction, be converted into
stocka in favor o: the Siate and for a value of
300 million pesos.

During the same vear, and in order tc facilities
the company reuvrganization into a regime of pure-
ly private entreprise, the covernment signed a
contract with tne Barnk of the Republic and Acerias
Paz del Rio, by which the Scate would seil its
stocks to the Bark. it alsc was agreed that the
contributicns made by the Colombian taxpayers ag
the extra income *ax when they decided to buy
stocks from the company, irsi:ead ot paying the
additional tax established ity the law, 50% of
said contributicns would bpe assigned to the pro-
gressive transier ot the stocks frem the Bank ot
the Republic to the _nvestsrs and 300 for the
isgsue of the ste2l compary stochs.

In this way, at the =nd of 196}, tha avthorized
capital «f 6.0 willior pescs was completely subs-
cribed and Acerias Paz del kio became a private
enterprise which belungs to close to 510 theusand
stockholders, the Columbian 3overnment being one
of them, out in a pronerticn of a littie less than
1%.

This systen,which could be considerec a good sys-

tem for the .Insctallaticn oi & new plant, is notc
practical for itr expansicn. The success within
the private industry can .ot be compared with the
low erficiency of the government-ownod companies.

Due to the above-mentioned reasons, the programmed
extens.ons have been planned on the basis of

forei;m credit cbtained from zwltinational banks
or from national Lanks ir the countries which will
supply the ejquippent, plus :nterral credits, follo-
wing the commcr nractice 1a tne cortinental streel
induscry. This does not mean tnat such credits




are casy to  owteis.  the {1uvgaisty of “he natio-
nal resources limits debts-contracting capacity
Lo JL e e B Y S T S S aad the expansicon
of existing piants prciects are . L.’ 4 ree
tarding focters and the prejects must be developed
in various steps which,:n the majority of the ca-
ses,do not lead to the best cconomics of the whole
proiject.

Although at present the ¢ »lombian credits could
be granted by national o:qganizations such as the
Inscituto de Fomentc Industrial, *he Fondo de Pro-
gramacion de Exportaciones,or private organizations
constituted as financing corporations, the credit
in Colombia is very frugal.

6. MANPOWER AVAITABILITY

When dealing with this aspect, & . ginclion

must be made between the situation that Paz del
Rio had to face eve. since ii: initiation, and
the problems that in this sense one could find
in semi-integrated piants in the industrial zones
located close to the big cities. Due tc the loca-
tion of the raw raterials Acerias had to install
the procesging plants in a zone whose inhabitants
were normally working in agricuvltural or cattle-
raising actavities. This is the recason why, du-
ring construction and start up, 1t was hecessary
to bring specialized workers from other regions
of the Country and frem other Couniries while
the adaptatior and trairing of the natives was
started, to convert them into miners and steel
plant operators and tneir nmentality was guided
towards the anduztiy.

In order to achieve this change nany problems
had to be overcom:. fgs the preference »f such
natives was towards agiiculiure, a high rotation
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of personnei was €xpexr.onced ar vell as high in-
cidence of accidonts e te lacs »f adaprtation
and training. large schnol constructicn plans
were started. 2lso, the existing schucls recei-
ved money from Acerias 1o ordet to expand their
facilities in the whnie regici.

This work was 3carted, reducing the <lliteracy
indexes, by givin; practica]! conferences about
mining aand steel vlart ictivitaies and forcing
safety rules concerning this type of induscry.

In varalicl, seminars were carried out for quali-
fied workers who later cn would replace foreign
workers. On the othe- hund, cther personnel were
sent to foreign countries for their . ./..] or
finel ‘rain .. w universiti.es and companies
which were practicing sirilar socesses.

At present Acerias is di.e ted and opercted by
Colomoian perscnncl, . . . . ..y ..eclose
to B80% have Leer Lorn in v region. Most of
the personnel hHave a high Jeyree of stability,
their productivity as :ncgeasing sceadily, and
the formation of a favily tradit:on in certain
types of trader i1s Leing noliced.

On the other hand, t'we c*hor steel industries

in the countiy star.c? nperations with wockers
who had bueen trii e! in an industrial enviroment
of whose normal activitics were related to their
Rew activities or had cnough basic knowledge
which facilitated their training.

For steel industry personrel <raiin, Co-
lombia has at present training centers, .- :tiia!
and cdvarend bechnionl Ardning serools yunder the direcs
tion of Servicio Nacionsl de Aprendizaje “SENA“.
Their students come out with a3utficient basie
knowledge, with a well developed a‘titude, and
with sprecializations which fit the industrial
needs. This allowstre scudents to he adapted
easily to their new jobs. Eesides, there are
technical institutes and universities offering
specialized courses in eack one of tre aspects
of the steel industry.




AL present thers exists a hiyn availability of
trained personnel for the replacenent of workers
who leave .ndustry activities and for

f2hlang the posations opened by the expan-
sion programs.

TECHNOLOGICAL RFSOURCES

In most ccuntries the basxic and ancillary
equipment desigyn i8 intimately’ linked to its
constructici becausc the manufacturirg companies
design their own equipment. When a country tries
to ouild scme equipment hecause i' pussesces

a manufacturing industry which is able to do 80,
hut tries tc use che design belonging to a foreign
country, im most ¢i the cacses, this objective is
not ach: wen, Tne foreigr. countrv wisher to
export not only the main ideas aud the design to-
gether with tle equipment under the basis of spe-
cial credits te the client. On the other hand,
the buying countries or companiegs wish to resolve
their financial oroblems oy taking the Lest advan-
tage of the foreign credite. This happens very
frequently in the develou.ng cuntries.

The technology is « proceszs -f slow development

which consulidates at the same time as the coun-
tries are industrialized. 1In the Onlompian case,
it can be said that indus.rialization began after
the second world war simultaneously with raz del

Rio starting up 10 1¢54. Paz del Rio original

desigr, enqinecring ejuipment, consiruction, and

installation was granted to various fcireign com-
panies demardirg that, four the construction, a

large vart of Colunwicn shmuld be used.




-

Today's situetion is very Jdifferent: the advan-
ces cbta.nc i 31 genera) G281yn und gtes] vlant
engineering are evident. taz dal Rio, for ins-
tance, is dsing 2ryineering for important pro-
Jects zuch as the c- ke nlaar by-products plant,
and the modernizaticn of the clast-furnace blast
air system, for wihich a foreign company verified
and 4 reved the blue-prints. Civil engineering
denign can be made in the country and for the me-
chanizal, electrical, and structural installations
theres are various competent national firms. These
companics, worxing under the directisn and supervi-
sion of supplier's specialict;, are taking care of
important jobs in cifferent industrial outfits.

For the fabricaticn of steel-industry equipment
the country has a series of workshops that could
take care of important Jobs. Nevertheless, they
require the designs “ut, as it was said before,

in most of the cases Lheae desigyns are impossible
to obtain. The productina of certain ancillary
equipment such as boilers, taus, crushers, conve-
yor belts, pumos and snall electrical motors and
compressgors is being made 1y an impo:r tant sector
of the natignal industryv. Nevertheless, thece come
Fanies and workshons do net have encugh financing
facilities which would allow the buying companies
to obtain the equiiwent in similar corditions to
those offered by {oreign outfits, that is, with
dead periods and long-term payments. It could be
affirmed that the supply of capital goods origina-
ted within 1 the country depends more on the finan-
¢ing than on tachnological resources.

So far as research is concerned,there is very 1li-
ttle being done in the country; one cculd only
mention some research made by the universities
having metallurgical faculties, by the National
Institute of Technological Research, and by Paz
de) Rio. This company makes some research in the
field of inported raw-materials subgtitution such
as dolomite and research for the Lrurovemest of

the coke quality py decreasing the low-volatile
coal used in the «woal mix sent to the coke Latte-
ry.
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What has bLeen menticned abcve doess not mean that
there is not .nterest for the new technological
development. On the contrary, it is evident the
interest shown by the companies and the management
for being up to date ir know-now looking always
forward for any new developments that could be
used i) their installations wiith the care deman-
ded by the lack of economical resocuices of a de-
veloping ~ountry which can not risk adopting tech-
nology not sufficiently proven. This makes the
deperdance on foreign technology which can be ob-
tained through a consulting company of through the
equipment manufacturing or producing companies a
necessity.
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