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CHAPTER XXIII. CHILE
STCTION 1. PRODUCTION ~ND CONSUMPTION OF ENERGY

Tnergy pleys a vitally important part in the developmeny of
every country, the level of production being closely related to local
sources of energy.

Where energy is abundant and cheap, it is possible to mechanise
activities and improve the standerd of living.

Fnergy is a predonimant factor in the industrialisetion process.

I. Consumption

Thc total consumpticn of energy in Chile shows a steady growth,
with the cxception of the period of crisis from 1930-33,

The corrcsponding curve is shown in Greph 1, rcducing to KWH
the consumption of coel (1 kilsgremmc = 1 kilowett hour); petroleum
(1 kilogramme = 1.l kilowatt hour); gasolinc (1 kilogramme = 2 kilowett
hours) and wood (1 kilogramme = 0.33 kilowstt hour), plus clectric
encrgy; an approximctce cstimetc is given for wood.

During the perinsd from 1925--1948, ..ppcndix l, the consumption
of encrgy increascd by 59.5 per cent, end in the. period 1932-1948 by
126 pcr cent; the veriations in avirege cnergy consumption, in cach
five ycer period, in relation to the everege of the preceding five-

ycar period, arcs

Teble 1. Consumption of Power

Totel

Year Hydro-Electric Coal Wood Petroleum Gesoline Energy
1930-34 22,5% - LB - - L8z  17% - 11.7
1935-39 33 % 39 5 - 25 % 15.4% 24,2
194044, 27.5 4 10.646 - L .54 27 % 20.8
T 1945-48 36 G - 2. 19 b 673 5.7

. .’ - . 4 . 3 .’
Sources: Direccion Genersl de Servicins Flectricos, Direccinon Gencral

Y e P - - . ..
de ZTstadistica and Emnress Nocinnal de Elccetricidad S.i.
(ENDES.) .

/The cnergy
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The onergy consumed is derived from two sources: one is domestic
(clectricity, coal, wind) and the other is based on imported fuels
(petrolcum, including Dicsel oil ~nd gesoline)s The curves giving
the vnlues »f these are shown on the same graph, In the perisd 1925-1948,
cnergy from comestic sources increesced by 63 per cent, while thet H>n en
imported besis increcsed by 51 per cent; nevertheless in 1925 and in
1548, corestic cnergy represented 68 cnd 71 per cent, respectively.,

4t thes strge it is importent to note thet there are two large
consuners of cnergy bascd on imporbsd fucls, These arc the nitrate
anc copper mines, which prxiuce »n on ennias scale and have a
petroleun consunptinon ~ut »f all propsriison tu thet >f the remsinder
of the country's cctivities, Thus in 1725, copper ond nitrate were
respinsible for 8 rzer cent »f the total consumption »f therm-electric
energy, while in 1948 thesc in‘ustries were recsponsible £or 80 per cert.

Groph No. 2 shows the fluctuctions of the consuaptisn of imported
liquid fuels. The profoupd depression which fuel »il consunpti-n
suf fered in 1731-33 is immocdintcly noticenble; this wes 2 result »f the
risis >f thet perio, apd following those yerrs, 2 noteble increesc
ney be observed; gessline apd Dicsel petrolows £511w the same tendency,
although t5 & lesser degrec. The Zispropartin between the comsurntion
of fuel il ond gesiline is notevorthy; in 1925 the ratis was 14 to 1,
while in 1948 it wes 4t 1, reti-s which rre very important for the
future supply ~f liquid fucls -n the basis f locally rofined ¢orestic
petroloun,

Referring to the perisd fron 1910 t5 1948, petroleun impﬂrts
incrcased by 800 per cent rnd those »f gascline by 1,700 per cent,

Toble 2, Per cevite eonswytion of power

Yeer Kilowatt hour Kilwctt hour’

Total cnergy . Flectric cnergy

(Hycr> and therm») .«
910 778 (x) -
1915 548 (x) | -
1920 570 (x) | -
1925 1,074 179
193¢0 861 218
1935 839 293
/1940

s
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Yeer Kilowstt hour Kilowatt hour
Totrl energy Electric energy
(Kydro and thermo)
1940 1,011 359
1945 1,017 L4l
1948 1,182 516

(x) Excluding hydro-electric power and wood.

3 - ’ . - [ 3 » 3 ’
Sources: Direccion Genersl de 3ervicios Tlectricns, Direccion Generel
o 5 4 . . . . . — B
Ce Bstadistice and Emprese Necinnal de Glectricidad S....(TNDES.).

The consumption "per cepitea" of total energy has becen increesing
slowly, the crisis of 1930 heving had & marked effect upon it. On the
sther hand, consumption of electric power shows a strong increase,
amounting to 190 per cent in the period from 1925 to 1948.

The value of fuel imports in rcletion to total imports, is s

f211lows:

Tsble 3. Velue of imported fuels os o function of total imports

Year Percentege of the volue »f imported fuels
in relation tH total imports

s .

1925 7
1930 5
1935 7
1940 11
1945 7
1947 7

Source: Direcci’n Genersl ce Bstrdistice. _

In other words, fuel imports in 1925 end 1947 showed the scme
proportion in reletion to totel imports, with o drop during the 1930
crisis, ' & rise in 1940, cue t- the fret that as o result »f the
war, general imports cropped consicercbly, but nst the import »f fuels,
o large proportion of imported fuel being usecd, ©s already stated,; in
the production »f nitrate and copper.

CHrel, waod, imported petroleum, domestic petroleum end electricity
ere »11 used t» mect the demand for energy. As no data is ovellable,
we shrll not consider the sugzestions made by some experts concerning
the usc for tho generetion »f energy of the natursl hot stecam »f "EL
Tatir" in the North »f Chile, nor the underground rivers which flow

from the Cordillers t> the sce under the "pempas" or pleins »f the

‘ /North,
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Morth.

I, Potr-lcum
an importent

pert »f the encrgy consumed cones from petroleum

rrl its “crivatives which, until nw, hrve beén imporbed, «
The Gwermment, through the CerwraciSn de Fomento de la

Procucei’n (Corprrabicon fir the Promo ti-n of Prnduction), has corricd .

-t retroleun cxploratisn in the rhﬂi;n >f Hrgvlluncs, which heve

proved successful., Up to the hrcscnt time 550 million Chileecn pesos

hrve besn imvested and 26 wells heve boen sunk in Manantisles, of

3

vhich 16 r~re rich in liquid retrsloun snd the remeinder in gase .n

9}

slexfuct externding 70 kilometr s from Corro Menentinles to Clrorecnce
Bry, the rnort »f shiprment, 1s alree’y in »peration togecther with the
corresnonding tenks. By December 1949 40,000 brrrels hoc been storod;
prruction ot present is cround 2,000 barrels per deoy, ond it is hoped
it will shortly resch from 10,000 t- 12,000 barrels per cey, this
qu:ntlty belng suf11c1ent ty supply curre nt Wntern(l consuipbtion,
port fron the region of Cerro Mencntisles, the petroleum
deposits which are sufficient f£or Chile's conswition for mire than
25 werrs, there erc sther retroloum Ceposits in the regisn.
4 refinery is to be built rt C-oneon, Vilnareisn, which will be
city for trecting 12,000 berrels ~f *

in operstinsn by 1953, with = copn

crufe »il rer doy.

Meanwhilc, the crufe il is being ¢017 ond in 1950, these sales
(which will be mrdz to Urugury) will smount to 2,000,000 #-1leors,
tlnen the refinery 1s Cfu,lctf and the ¢ mestic netryleun
ficlds cen supply it, only fuel il wil heve 55 be inportoed. Until
this takes plece, Chile will heve to c»n@inuc inporting lubricents,
neraffin paste, fuel ~il -’ the Jifference oetwoen the cruic o1l
sbbeinet from the Mrgollanes ficl’s rd the emrunt required to supply
the “yestic refincry

If wo colecul-te that thc requirencnts for petroleun Jerivatives

will ot current nrices rorch 45,000,000 “:ll-ors for 1955 while it is
/estineted thrt
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estimated that 33,)7,9 d-llars will be needed to cover the
import of fuel oil and the foreign currency costs of the Magellanes
petroleum fields, the petroleum refinery; including the Jlubricants
plent, and the service of the debt, there will be a net economy in
foreign exchenge of 12,000,000 dollars, if the refinery were to

function only with domestic crude oils.

IITI. Coal

Coal is one of the most important sources of encrgy in Chile,
having contributed LO per cent of the total encrgy consumed in 1924
end 36 per cont in 1948,

Chile is the most important conl-producing country in Latin
imerica, ond may bc eaid to be elmost self-sufficient in this respect.
There orc large deposits, principelly in the region of Concepeidn,
which heve been mined for many years; in Magelleanes there arc lerge
deposits of light coal of low calory power and high ash content, which
are not at prescnt being mined,

It is csbimated that the deposits alrcady discovered comprise
nractically o211 the country’s stocks, there belng over 100,000,000
tons of surfece conl, while reserves probebly eamount to 200,000,000
tons, so thet corl supplics mr¢ ensured for meny years. Nevertheless,
the rcserve is small in comparison with thot of other countries, since
Chile‘s total rescrve is only 60 tons 'per cepita', sgainst Germeny's
pre-war rescrve of 4,400 tons 'per capita', 23,300 tons 'oer capite’
in the United Stetes znd the world reserve of 2,500 tons Tner ceoital,

It should be added that the working of coel in the most importent
Chilern minss is difficult, rs there srs very long gclleries which
run for scverel kilometres under the seea.,

In the first quarter of this century, cozl production wes
insufficient to meet the demrnd, ond heevy imports had to be mede,

as shown in the following tsble:

/Table L,
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Teble 4. Coel Imports for Sclected Yoers

(in thouserd tons)

Yeor Cross production Imports Supply

1910 1,074 1,493 2,567
1915 1,171 161 1,632
1920 1,063 . 38, 1447
1925 1,453 264 1,717

. . N - ¢ .
Source: Direccion Cenoral de Fstedistice,

It should be mentioncd thot
coke wrs imported, loreover, in 1910‘netional production renresented
43 per cont of total recuirememts snd in 1925, 85 per cont.

On the other hand, in the second querter of the century the

situation chenped:

Tabie 5, ool Imports for Sslected Vears

in nousand ons
(in t! 1t

Froduction Immorts Sunply

1,401 17 1,457
1,909 9.9 1,909.9
1,937 201 2,158
2,009 0.6 2,G49.6
2,2 91, 2,328

o -’ < ey .
source:  Dircecion Gonerel de dstadistica.

Oreph 3 shows the cnormous importrnce of coszl procuction in
relation to supply during the sccord qurrber of the century, as coal
imports dropped contirnuosusly until they dissppearcd completely in
1931, a yoer in which cxports begsn to increrse, This situstion
suf fered & severz blow in 1940, vhen o lerge demsnd for cosl began
zg a result of the waer, which brousght in its train an increzeein
industrial production and a decreesc in the imports of licquid fuels,
the leck of electric power being one of the ressons for this
increcasced demend. It should slso be stited that in the years
1945~1946-1947, =5 + result of strikes in the cocl mines, tihcre wos
a drop in coal production, which wes detrinentel to the counbry’s

/industrial production,

'
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industrial production. it present, in order to present these difficulties,
an under-weter coel deposit is being completed ncer Senticgo, with a
capacity of 50,000 tons, cnd another in Valporaiso with e copacity of
15,000 tons.

The scarcity of cozl resulted in retioning and the necessity to
import, the imported cosl becing more expensive than the domestic

product ¢t the coal port:

Teble 6. Price of dorestic coel and import coel c,i,f.

Year Importec Coal Port Santlago
®/Tons c.i.f. $ per ton % oer ton
1940 348 135.05 252.14
1941 363 172,27 293.8L
1944 695 257.64 482,16
1947 595 359.57 700.93
19,48 715 507.11 880.76

“ . . ? . ¢ s
Source: Direccion General ce Estadisticu.
The principal characteristics of the cocls are indicoted belows

Table 7. .nalysis of forei;n and cdomestic coal

Chilean coal Imported coal
Light Heavy
Celories 5,392  from 7,182 to 7,542 7,532
.ish 13,5325 mo9.6 M 5.8% 10.93%

. . . . ”
Source: Comision de Recionesmiento de Cerbon.

.5 regerds the coal situstion in 1949, therc is a deficit of
lump coal (ebove 1 inch) snd an excess of slack (under 1 inch)., This
situation is aggravetecd, bcecouse the Compafifa .cero del Pecifico
(Pacific Steel Company) expects to consume over 200,000 tons of lump
coal in 1950, this being en entir:ly new consumption.

In order to overcomec these difficulties, the following steps will
be teken: the washing and screening of slack; the usc of 700,000 tons
of smr1l coal in the production of gas; the replacement of & part of
the heavy cool consumption by washed and screened sleck; the elimination,
if possible, of coel exports; encourecging instead the export of slack;

as well as the use of coals of lower celory power.
/Mevertheless, it
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Nevertheless, it is forescen that there will always be an
excess of slack and a deficit of 100,000 tons or more of heavy coal;
en ottempt will be mode to offset this by increasing production. The
producers of heavy coal expect, with thelr own resources, to increase
production by some LOO tons daily, snd with the aid of a loan from
the Internetionsl Bank, by some 1,500 tons daily. In .ippendix 2,
the prineipsl consumers of cocl sre show, from which it will be scen
that the reilweys heve always been the most importﬂnt consumer, followed

ntil 1918 by the nitrate ficlds (1 ich chenged from cocl to petroleum
during the First “orld Yar), with the nenufecturing occupying second
plzce since then, followed by gos and clectricity. It must be borne
in mind that in 1924 the reilway from Santicgo to Valpereiso wes
glectrified, with & resultont seving in conl consumption of 100,000
tons per year,

8 we shall see leter on, the electrificatiéh of the railways

would solve the coszl situstion.

IV, TFiectricity

Chile is o country which pozsesses v:sb hvdraulic possibilities
for the gencreotion of powe

The country's hydroelectric resources parmit the planning of the
peeity of up to 6,000,000

installation of power plants with o totel co
K'Y, without taking into azccourd the potentisl from Pucrto Montt to the
South, which signifiss snother 1,500,000 ¥/; this would meke it

possible to construct hydroclectric plents close to the sea, which

-

could then supply electro-metallurgic snd electro-chemical industrics,
23 1s the prectice in the United States, Canada and Norwoy,

The country's position in regard to hydroelectric reserves is

1

very frvourabl. both in regard to geographic locstion and to guantity;

in feet; the fo ‘owing comparisons mey be mades

shile 1,300 watts per capita

United States 2,0 0 "

Norway L,150° n

Sweden Leo M " |
YWorld /verage 150 " " |

/If we consider
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If we consider that in 1949 the hydraulic capecity installed was,
und r favourcble corditions, 340,000 KW, we can see that only 4,5 per
cent of the country‘s potential is in use, SO thet the remeining mergin
for obtaining hydroelectric power is practically unlimited.

.ppendices 3 rnd 4 show the installed electric capacity and the
encrgy gonerated in the period from 1925 to 1948,

Crephs 4 ond 5, based on these crpendices, shaw the verictions of
both instelled electric copacity and generated power.

These variations mey be summarised as followvs, in terms of the
proportion of hydro end thermo electricity:

Trble 8, Installed Fower wnd Genercted Power

Year Instelled cepacity Power Production
Hydraulic Thermel Hydraulic Thermal
1925 1O /b 6. 0% 535 L7k
19,8 L7 53 % 506 50%
1949 49 % 51 4 - -

Source: FEmpresa Necional de EBlectricidad S.k. (ENDES.,) »

Regerding increases from 1925 to 1948, we have the following:

Toble 9. Percentual increzse of gencrated power

Inst:1led cepacity Power Producticn
Hydroulic Thermel Hydraulic Thermal

Percentoges of
increasc 265% 177% 222% 3405

Source: Empress Neclonel de Electricidad, S..o. (ENDES;).

This suggests that:

2) There is an oubtstending tendency towards the replacement of
thermo-electricity by hydro-clectricity, both in terms of cepeclty
arnd production, an incresse which is fundementally due to the plants
which the Covernment hes installed through the Empresa WVacional de
Electricidad (¥ndese) (Mationel Electricity Entcrprise); in 1949, 38.5
per cent of the instelled hydro-clectric total was sccounted for by
Endesea,

b) The thermal plants heve bsen used to better ¢ffect than the
/hydreaulic ones,
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hydrrulic ones, since th- incrersc »f crnergy generated by them
(1925-1248) is much greoter than the incresse, curing tho ssame period,
o»f their inst-1llcd crpreity, this being due to the fact that the
thermel plents, ©s o result of the scorcity of clectric cnergy in

the lest fow yeors, heve worked intensiv ly, independent of climetlic

1

conditinns, whilc this is not the case with the hydro-clectric plents,

V. Supplv
He hneve slreedy described the situstion in regerd to coel ¢
petroleum; we will now desl with zlectricity.

N

1 - Present cupply ndt
ccity, es we hrve seen, recched o total Hf 701,000 KW

1949, Tn srder to sctisfy future demarnd, several grojects ore under

future »lens

Instollecd ceay

'

vwey, which will be outlined below:

The Government »f Chile, fully cwsre of the cbsolute nccessity of
increasing eloctricity production rnd re-lising thet the private
compenies were nob coulvpped to undorvole vost crojocts, cred ted the
"Fmprese Mrelsnal de Tlectricidrd S...." (rbilomel Dlectricity Drterprisc,
Sel.) zbbrovictod to "indess!, with o crpit-l »f 500 million pesos, now

incrersed to @ billiom pesos, with the objoct of putting into effect

plons for th slectrificrtion of the country.
“rfess's investmoents to Jrto moy be cstimated ot around 1,5C0

resns, of which 90 per cent roorosemt contributions by the
Onrparecidn o Fomonta de le Froduceidn which hrs obtained credits
from the Iximbenk sng the Intcrnotisnel Benk rmounting to 25 million
Us dnllars.  bout 250 million posos of thoss investmonts hove been
nscd £or surchr scs cbrosd. Investments durding the period 1943-53 ore
cetimrted ¢t 1,800 million nesoas, of which 520 million will be
obtiined from foreign credits, 500 million from new contributions by
the u3%”31‘“01”, n? the boloneo from Jdircet income from the clectric
systen,.
/In view of the
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n view of the ecountry's goeographic contoars ond the river system,
th: plen envisanges seven geogrophic regions, end in the first stege,
which will lost until rbout 1960, the principal aim will be to develnp,
the generative possibilitics of esch region sepearately. Once this
stoge is complete, the different regional systems will be intorconnected,
with the objoct »f feciliteting the trensmission of surplus cnergy
from one region to cnother. lccording to the plen, Hndesc will hrve
instelled 293,500 KW by the end of 1953,

In the southern region of the country, which is supplied by the
hycdro-clectric nlant of Pilmaiguén, wrur-cl electrification, or the
cdistribution rnd delivery »f low-v>lt power to farms hes been cerried
~ut for the first time in Chile, in a »leapncd nd methodical menner.
This distribution has been orgeniscd on the brsis »f "Cooperatives
‘e Bloctrificeeidn Burel" (Rursl BElectrific-tisn Cooperntives), formed

7 the interested parties themselves in colleboretion with Endesa.

2) In operction: Undese hes the f51lowing netwovkds in operation:

Home Installed Sarps ; Future cower  Reglon scrved
Kl K
Pilmaiquén 13,500 35,500 {24,000 Valdivia to
in 1951) Puerto Montt
Lbnico 43,000 129,000 Conce “Ci)n
Seuzsl 75,000 75,000 Santicgo-
Rencagus
b) Under constructizn:
Loys Malles 16,000 KiJ in 1951 Province of Cohrguimbo
Cirreses 100,000 K'Y in 1956 1 * Taleca

6) Plonned:
Mrshbrzal, es on extension of Los Molles, Celafquén with 73,600 KW,
in eddition to Rafoel end Tinguiririca.
tndese! instalied plonts reyresented 132,100 KW. in 1949, that
i1s, 19 per cent >f the total hydraulic and thermal plonts instrlled

in the country,

/B - COVP..7I.. CHILIN. DR




CHIIEN.. DE TIECTRICID.D LTD...

(Chilezn Flectricity Company Ltd.)

This is o privcote company, ¢ subsidiery of the Electricnl Shire
srd Bord Compony of the United Stites, It is considering the
construction of the Hydro-elsctric Plont of Tinoco, with cn oubtput
of 50,000 ¥4, downstre~m from the present plant of Queltehues, owned
by the compeny, which supplies Sentirgo. The company also contempletes
- thermal plomt in the Santiago zone, of 30,000 KW., which could be
locrted rerr the cor1fields of Veipu or even s & bhird unit in Loguna
Verde, Volpsroiso,

Uevertheless, those pl-nts cre only under considerctior, tnd there
ie no certointy regording their immedizte constiuction. The hermel
plant is the most likely, ¢s it would serve ¢s /n cmergency plont end
to cover lord points in the winter,

The Compeny is owriting the completion of Endesa's plant st Los

Cipreses; it is cstimoted tart bogethier with Se uzgal, it will solve

the problem of encrgy deld o region,

In 1949, the Comp oebric dsdls instolled plents
cmounted to 188,570 KW, or 24 per cont of the tobrl instolled in the

count ry.

\ -

This Compeny vill completes Shortly ¢ onew hﬁiro—alactric plont of

750 FW in Temuco. Its thermnl plant of 10,000 KW, in Concepcion, is

now ~ut of scrvice due to thr utilisrtion of Tniesrs's Jbrnico Pl

In genersl, this Compan" s plonts are not being replaced, since
the electrierl encrgy of the zone supplied by them (botween Buin rud
Tos ~ngeles) will be supplied by taco indesd _ Plente, end the Compriie

“

nonoral de Floctricidrd Industriel will undcertoke only thic distribution

This Compeny hus alrerdy token over the distribubion of electric

0
encregy {rom the .banico rnd Srusrl Flents to Concepncion £ Rengo

/Il’l 1959,
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T™m 1949, this Company's instslled plents, of 22,917 KW,

v

represcited 3.2 por cent of the totsl instzlled in the country.

2 =~ TFuture Prospects
. "ter the completion of the Cipreses Plant, which is expected

to he functioning by 1954, it is estimated thet Sentiago's demand ean
be satisfied, since Cipreses and Scuzel will be interconnected and the
surplus cnergy will prss to the Sentiago zone, through the distributory
system of the Compaﬁia Chilena de Electricidad,

The rmo~electric plents rre plenned for the Sentisgo zone, on o
coal brsis like 211 the existing plents of the public scrvices Companies,
with the obicet of :ssurirg = constant voltege rrd trking into account
trinsmission under unfovour-ble climrtic conditions, (frosts, etc.)

The hydro-electric plants not only help to sztisfy the greater
donend Jor electricity, bub they can also relerss a ccerteain cmount of
co~l ~nd reduce the costs of crnergy.

Thus, for crvemple, the tnermo-clectric plent of the city of
Concepcion, with cn insballed cenccity of 10,000 kilowstts, hrs been
put out of scrvice through the connsction of the distribution network
with the hydro-clectric pleont of Jbrnico, thus rele: sing some 26,000
tons per snum of smell corl,

Tn the cocl mincs of this region, r thermel plant of 10,000 KW
h~s slso been replaced by crergy from .bznico. This plant frees some
24,000 tors vesrly of sleck; on the other henc, 1f we ¢éornsider that =
K gencrated on o small cocl basis coste 0,65 (0.50 for fuel) end
cnercs bought from .benico costs 0,40 pesos, therc is an economy of
0.25 pesos per KW, which on the brsis of 23,000,000 K'H generaged,
significs =n ennual economy of 5,750,000 pesos in the plant indicated.

Bleohrificetion of the Railweys. The electrificetion of some

900 kilometres of trunk lines snd branch lines Is being studied, in
two steges, s follows:

First, the lines from Santicgo to Certegena; the branch from

/Peine to Talagente-
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Painc to Talogante {which transports copper ingots from Braden Copper);
end Santliago to San Fernando; =nd second, the network from Sen
Fornendo to Chillan,

The sectors corresponding to the first stage could be put into
scrvice within three or four yeoars, while the second stage would teke
spproximetely snother two yoeors. )

Investment s, including locomotives, substetions, mechine housc,

cte, would bes

First stopc Second stoge
Foreign Us$ 23,000,000 Us$ 11,000,000
Domestic 160,000,000 160,000,000

.z is know, Bndgsa's hydro-cleetric plent at ‘iprescs, planned
for a fubure totzl powcr output of 120,000 KW, will heve 60,000
installsd by 1954.

If the electrificetion o the rrilweys is to be carried out, the
other two units of 30,000 K/ czch ehoukibe finished, thus civing the
totr1l of 120,000 K%, or perheops it will be nocessnry to build one
unit at Los Cinreses znd the other downstrorm ot~ smell additional
cost; the preparetory work, as well rs the clectric system of trensmission
will hove besn 2rrried oub previously,

There would be scveral odventag.s in clectrification; operetional
improvement and lower working costs; the neccssary consumption of
clectric powcor would be distributed over the 24 houss of the day, thus
permitting =n improvement in the lozd factor ¢t the hydro-electric plent

and consequently, greeter profitsbility. Moreover, the reilways would

B

cense to burn cosl, which by 1955, on the brsis of on ennucl trefiic
increrse of 3.5 per cent, would ecmount to some 290,000 tons for the
sector covered by the lines to be oloctrificd; thos: tons of coal

hus mrde ~vellsble would precticrlly solve the future scarcity of
lump coel whieh is predicted, andilwould mern the climination of a
possible importstion which, reduced to crued petrolcum wouid zmount to
3,900,000 dollers snnuslly, bosed on the present price of this fuel,

VI. Consumption and
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VI. Consumption and resources
T

Flectric Tnergy. he future situation of electric encrgy will be

rnalysed on the brsis of the zone between Petorca and Lincres, o zone
which in 1942 produced 90 per cent of the electric cnergy gencrated
in rublic servic instsllotions, snd which comprises the most importent
industrisl regions »f the country. On &n average, consumption in
this zone hrs shown a cumulative cnnusl increase egucl to or greabter
than 10 per cent; wherers the growth of clectric cnergy (hydrs> end
thermal) genersted in the whele country, has shown en incresse of
7.5 per cert,

Groph No. 6 shows the :veilebility of power, Future consumption

N
Ind
hes becn crlculatcd zssuming incrcases will be continued ot the rat

3
3

cgistered during the lest few years, From this greph it mey be scen

t

hst during 1950 snd part of 1951, s well =s in 1954, there will be
no difficulties regrrding the supply of electric cnergy, but thet
there will be in the othcr yoors; com nd has been estimeted by the
naturcl continuction of the curve showing demancd until the present

tize. in other words, the nornal growth of this demend, ¢nd zvailability,

is represented by the »nlants built or under construction.

Lceording to experts srd the plrns »f privete companies rrd of
indesa, this situction would be remedied by the construction »f 2
thermal unit of 30,000 or 40,000 KW; a hydro-elcctric unit of 50,000
KW; ond  of more hydro-clectric units cfter 1958,

The grarh which we arc -nelysing shows us the forecest »f

3

I

versge rnnual demends, a Cemend which neturally is not constent,
reaching its peek in the winter months rnd its lowest points in other
months, 11 this Justifics the instrllatinsn of & thermo-clectric
plant, which would have the advantage »f consumine eleck, which, es
we hrve seen, is olways procduced in excess; it would serve ¢©s an
emergency nlant, ond would cover the load points, assure o constent
voltage end teke into sceount trensmission under unfrvourrble

climstic conditions.
/The construction
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Th: construction of o thermo-electric plont ~f 30,000 kilowetts
would eost the ecuivelent »f 6,750,000 US Dollars, of which some
L,500,000 US Dollers would correspond o meterierl whicn would have to
te dimeortod; the construction of ¢ hycdro-electric plent in the
contrel zone o some 50,000 KW would cost 19,300,000 US Dollars, of
which 5,790,000 US D>1lers would corresnond to imported meterial,

If we recept the hypothesis that a power plant run on a basis
of fucl 51l is ze velusble rs 2 conl plenmt, end rssume that the
imported mroterisrl Is sbtained throush o frelsn loan at 9 per cent
(intercst plus rmortizstion), and that the price »f fuel oil is

14,5 US Dollers per ton c.i.fe (1949 =zverase), then th. following

crleulztion con bo

e With respect to the plants

Thom Cgtl Hydro-clectric  Fuel oil
' ' plant plent plant

Kilowatt powcr 30,000 50,000 30,000

Kilswatt hours goncroted
per veo 123,000,000 205,000,000 123,000,000

Thtel cnhet »T the plant
(2ollars) 6,750,000 13,300,020 £,755,000

Coet »f dmported
motericls (ollers) 4,325,000 5,790y 00 L4525 4000

B, litnh respact to the saving of foreilgn exchonse:

i
Ttem Coel Hydra-electric  Fuel =il
plant rlint plant
.mortizrtion ond interests '.332 cents .255 cente '4332 cents
rer kKilowett howur ol dol. dol,
Imported fuel per kilowott
Lour - - 1,035 2

Service o debt plus imporbed

fuel per kilowatt hour 332 0 L2555 M 1,357 "
Saving of foreipn.exchance

in regerd to gereretion with

imported fuecls per kilowett

hour 1,015 1 1,112 " Col n
Lnrnual saving of exhenze 1,248,000 dol. 2,279,000 dol. Ul col.

/I these crlculetions,
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In these calculations, we heve supposed thet the costs in foreign
exchenge corresponding to repairs ond speres are the seme in the
three ceses considered, cven though in fact they rre less for the
hydro-clectric plent.,

The proceding celculetion shows that the cocl plent would mean
& seving of foreign exchenge, which in five end a heolf yeers would
equel it s tot:l cost, including both foreign and domestic expenditure;
while the esmount sewed by the hydro-electric plent would only equel
its totel cost in eight ¢nd 2 half yeers.

The experts believe thet, in general, hydro-electric plants are
the most suitsble for the country; thet cs the thermal plaonts on a
corl basis show a lower scving in exhcange end ¢s their cost of
production is greater (three times) than thet of the hydro-electric
plonts, their instrlletion is justified only in very spoclal cases,
as in that of the 35,000 KW plont which we mentioned vefore, or for
certain industries which use stesm in their menufecturing processes;
thet thermo-electric plarnbs on the brisis of imported fucl should not
be instelled, except in specisl ceascs where hoither of the other two
solutions is fersible., .n excoption should be mode, for exemple,
in th case of the power plenvs for copper end nitrate in the Neorth,
where there orc no waterfolls nearby, and where cosl production would
not be sufficiert, cpert from the fact that the coal plant's production
costs would be grester, which is important, since copper and nitrate
sre fundement al export products which compete in the international
merket,

Ralrnce of cnergy. By 1955, estimeting that the projected

clectrificetion of the first section of the reilways will heve been
cerricd out os indicated, thot electric current will be supplied
seperately lor this by mesns of a special plent, thet the normal

increase in totsl consumption of energy will be in the nature of

Lo, 000,000 KWH ner vear, tnd thzt the petroleum fefinery will refine

/12,000 berrels
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12,000 brrrels daily of domestic crude oil, we would hrve

belanc: of totrl encrgy:

Tstimeted demcnd, millions of KWH:

T

Normr 1 demond
Increascd tnrough electrifica-~
tion of reilcys
Hurchipats consumgption
Totel demend
11

Possible supplics, millions of KWH

Corl

"1 I yr p - 3 -
dydro-cloctric power

Wood

Netional poctroleum

Coal saved by the electrifi-
cotion of the railways.

Joke ana ges nroduced by
Huachipato
Total supplies
Deficit
If e cosl plant of 30,00 kilowetts hed be

mentioned, with r production »F 123,000,000

situstion would not verv since the fucl it consuned

from the coal eveileble, thot i

9]

]

2 verietion in the form of usins the enerzy, od

The deofledt of 70,000, Kail on the bosis

nitrote industries are obliged to use fuel cil,

2,200
1 QBQ

7,585

6,695
G670

n constructed, £s

not in

Fal

a8 clreo

end, cxcept under very specilel circumstrnces, thew will

consume it; 1f we sunposce that by 1955 the courd

—~ e

by the petrolevn refinery, it would still be nsc

E6U, 0. tons, signifying 1,200,0.0 KiH,
.8z result, thne belence of encrgy, Jdus to
of fuel »il for copmer ond nitrate (eince there

the eountry's petroleun refinery biing cble to

of fuel il would be 9,0 °w tons, >f which Lu,ov

ry's coted

ES8ETY

wWou l(:

kilowstt hours, this
would be deducted
, its constructimn would only cause
tot ol consumption,

of imported fuel, is

borne in maind thet the copper o

ay explained
continue to
consumption

te supplied

t> 1mport

the necossary import

is 0o probzbility of

work for

thess

industries, even sunposing thet it heo the recessery crude oil) would

/be belanced
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be belznced, #nd there would even be a surplus of 330 miliion KWH.

n

in this estimrte we have been toking as demend thet which would

b

[G]

> norm~l in 1955, n~ccording to thrt existing up to the present time,
urder cireumstences which due to the rqpercussions of present
industriclisction will show the ronearance of new subsidiary
consumptions, this possible surplus will be svaileble to meet these
demends rnd cny possible contingencies in the supply of cnergy.

~ppcorently, then, there would be no seving of exchrnge with the
plans now urnder way in regerd to energy. -ctuslly there will bz,
since ¢ 11 incrceses 'nd new consumptions «re ~bsorbed, 2s well ¢s the
rcplrcement of dmported fusls by nationel fuclds. By 1955 in relation
to 1948, there would be the following figures for increcscs ¢nd

replecoments © s for savings:

Million Kilowztt Sevings in doller
fours Exchonge
Hrdro-electric power LS3 5,500,000
Netional Potroleum 1,350 12,000,000
Corl relecscd by the reilwoys 25
. 2,
Coke ~rd Huschipeto gzas 100 ;000,000
2,038 19,500,000

VII., Conclusions
1. Consumption of zncrgy, in its different forms, hes increased
considerebly in tho lest fow years,

2. In regard o conl, the couriry mey be considered orecticelly

6]

elf-sufficient, hoving rescrves of o certrin size,
3. The petroleun discovered in the south vwill, it is forecast, mecet
of th: courtry's nceds for liauid fucl, cxcepting the fuel needsof the

grect extroctive industrics of copper ond nitrote,

I~

+ ..8s regerds elecetric encrgy, the country hes suffered froam a

shortege heving hrd to rccept rationing during the lrst four yenrs,
principally in the contrel zone, with the consequent loss ond diminution
of industrial production.

/Tacre is = mrrked



There 1s a mrrked tendency towerds the incresse of hydro-electric
cnergy over thermel energy, princinelly due to the greet plents of
Indesa.

Acserves of hydro-clecctric cnergy rro very grect ~nd #1llow for o
not rble dincreese in their usc,

If the progress mecde in the provision eof electric cnergyv is well
knoyn, the situstion hrs not yebt boin totrlly resolved, s it is

forescen thet ‘uture dennd wiil be somowhet zrerber then supplics,

5. In rogerd o tobtrl cucrzy, the country will

rogulre to contlinue
importing fuel oil (due to the prrticuler no ds »f th. copper ond
nitrztc industries), which "1l bring ¢bout » brlonce of tnergy.

6. Tven consideoring this import, th: progress mwdic in regerd to the
provision of cnergy, will meen rn importont seavirng of foreign exchange

for the country.
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Consumption of Energy
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Year Hydro-

electric Coal Fuel Petroleum Motor Total
energy Wood a/ Spirit

1925 368 1,453 1,000 1,182 100 4,103
192A LO5 1,490 1,000 1,115 100 4,100
1927 L8 1,482 1,000 835 100 3,865
1928 h52 1,376 1,000 1,073 102 4,003
L1929 a3 1,508 1,000 1,388 184 1,553
Lverage 25/29 L29 1,462 1,000 1,119 117 L,127
1950 L73 1,441 1,000 1,208 203 4,325
1931 529 1,100 1,000 663 188 3,480
1932 LL3 1,080 1,000 280 Qo 2,893
19372 38 1,538 1,000 297 106 3,479
1934 VS 1,808 1,000 L9 ‘ S9 L, OL7
_verage 30/3L 526 1,393 1,080 588 137 3,644
1935 631 1,9.9 1,000 532 144 L,216
1936 847 1,87¢ 1,000 537 132 4,192
1937 TLT 1,989 1,000 993 351 4,880
1938 Tho 2,040 L,000 &862 179 4,825
1939 755 1,85 L,ue¢ 758 185 L,541
verroe 35/39 7ok 1,953 1,000 735 158 Hao 3
1940 785 1,937 1,000 933 210 L,8L5
1341 846 2,048 1,000 1,028 24h0 5,162
1942 847 2,151 1,000 1,040 202 5,240
1943 985 2,276 1,000 1,228 180 5,669
1944 1,048 2,276 1,500 1,074 171 5,569
Cverege LO/LL S 2,137 1,000 1,061 201 5,297
1945 1,164 2,0L9 1,000 1,052 195 5,460
19;6 1 5 ‘\‘)9( i ’ 95 /L 1 IR WA 1 ) 31-0‘ 319 5 ’ 673
1947 1,202 2,.80 1,000 1,263 378 5,923
1948 1,278 2,234 1,000 1,480 451 6,543
_versge L5/48 1,208 2,79 1,000 1,276 336 5,899

./  Tstimated.

|

. « —~ 0 - —y s L .
Sources: Dircecion Genercl de Servicios Electricos.

. 2 - ¢ .
Direccion Gencral de TOstadistice.

Tmpress Noclonal de Flectricidad S... (Tndese).
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Appendix 2

Chief Consumers of Solid Fuels in Chile

(in thousends of tons)

Totel Reilweys Nitrete Mining Menufac- Electri-
Years Coal TPrivite Stote plents and turing city Gas
owned owned Metallurgy

1913 2,870 28 802 458 177 116 180
1918 1,902 113 547 319 126 145 101
1923 1,371 15 418 55 81 327 109
1931 1,200 11 292 21 23 110 144

1935 1,899 62 388 146 4O 303 185

1940 2,159 L7 L93 49 6L 392 361

1943 2,281 36 5.8 39 73 L22 342

. .’ — ¢ » s a2t . [ . 3~
Sources: Dircccion Cernerel de Tstodistica nd Comision de Recionemicnto de
s ——— rd

Carbon,
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Jopendix 3.

Instolled Zepreity

Yarrs Hydro=-clectric  Therro-slectric Tot el Incr-rscof

T

Five yeorly

sveriges
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1925 79,500

L

o

% IR
1527 eh)13 57,4 o1,€
1928 126,65 17,2
1629 126 ¢ 53,2 279,951
.vercge 25/29 0 99,358 33,56 235,918

—

193 134,200
11931 134, 2k
1832 134,20
l>33 13/'4 y 2[@@
1934 136,500 15
Jvercge 30/34 134,710 168

(o]

~
s

QM N0 I -gro &
T N SR
N
.\j
o
0¥
~0
-3

[o2]

~C O
\w
o)
T
[0}
O

o Yt LY (0 D
> - ~3
5 O r
O
o
e
0
N

>

&

A
- :*5*}(:}-4 o e e
R 18] v

S
T
-
)
w
S
O

o\
O\

o\
bo
IS I aire Y

-
=N

jor}
et
o
\}
[

o
l,..
S W

FO 10 6h 1 F v WO
h ~3

1925 137,980 225,479 62,57

1956 178,100 235,685 71,769

1937 138,500 e S, 25940

1938 147,280 2,76 208, 040

1939 147,38 D5, 006 112,786
o

Jvarego 35/39 141,848 20,661 3

194C 147,705 287,156 L1h,261
1941 147,805 207,968 L37,771
1942 147,85 292,961 LbLO,766
1943 189,15 297,316 LE6,L21
1944 202,810 298 501,060
‘verege La/44 185,045 289,130 L52,176 1
1945 20,510 2075 6Lk 506,104
1946 211,640 258,774 510,414
1 7'27 212 e o Y14 ) l&‘v}c} LS 26 1 L’lh.g
1748 221,340 335,789

. ~ oo . ~ - -~ < 7
wverege L5y 48 23,882 2L, 654 542,536 20 5

\Jt
C
O
]
(6%
(SN

w
S

. « ” ~ 1 . . — ’ . 4
Sources: Dirceciin Cuncrsl de Qorvicios ITlactricos rnd
Impresn drcionsl do Eloctrid '
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Jppendix 4

Generated Energy

(in millions of kilowatt hours)

Years Hydro- Thermo- Total

Five yearly
elcetrice glectric average
increases
1925 373.2 3303 7C345
1926 i, 2 378.5 782.7
1327 LS 4 392 L0 4
1928 L51,3 412 B863.3
1929 L72.5 L31.5 934
.verrge 25/29 429,9 388.9 818,8
193 K724 L65.1 93745
1331 528.4 511.6 1,040
1932 2.1 549.6 991.7
1933 537 589.1 1,126.5
1934 845.8 636.9 1,282.7
lverege 30/34 525.2 55045 1,075.7 31 %
1935 63042 890.9 1,321,1
1936 8L7.1 735.6 1,382.7
1937 746.9 81L.,2 1,561.1
1938 TLO €91.3 1,7351.3
1939 75049 957.9 1,712.8
«verage 35/39 73,8 gle.. 1,521.8 A
194¢ 76543 1,024.7 1,79¢.0C
1941 8445 1,094 1,934.9
1942 845.7 1,161.9 2,007.6
1943 98L.7 1,129, 2,114
1944 1,052.9 1,185,9 2,2386.8
.verege LO/Lh 898,5 1,118.4 230170 32 %
1945 1,163.7 1,195.5 2,360.2
1914-6 l,h\»‘89 l,303.9 2)392-9
1347 1,201 1,400 2, 601
1948 1,457.6 1,447.8 2,905 .4
Lverrge L5/48  1,227.8 1,337.0 2,564.8 27 %
Sources: Direcei’n Genersl de Sorvicios Eléctricos end
Mmpress Meocisnel de Electricided, S.... (ENDES..)
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~ppendix 5.

Consunption of fuels end electric power for all industries

(s percentege of the production cost),

Years Fuels Flectric Power
1842 2.5 1.0
1941 2.9 1.3
1942 2,8 1.2
1943 5.l 1.1
. 1944 249 1.2
1%45 3.2 1.1
LB 2.9 1.1
Source: Dircccidn fenercl de Estadistica




~ppendix A

Fuel consumption in #11 industries

.8 percenteges of total v lue

Motor Fuel

Years Petroleum spirits Cozl oke - Charcoal ;504 Others Toteal

1940

5.9 4O 66.8 4.0 3.3 8.7 7.3  100.0
1941 5.1 6.2 63.3 5.4 3.9 6.9 9.2 100.0
1942 6,8 5.1 60.5 5.4 543 743 9.6  100.0
1943 £.9 L9 62.5 b3 549 7.1 8,4  100.0
1944 8.6 Leb 60,9 5.3 5.4 8.0 7.3 100.0
1945 8,9 5.5 57k 6.3 6.0 845 7.4 100.0
1946 ©.9 L9 58.7 2.8 3.5 8.3 12.9 100.0 .

. LA . ¢ .
Source: Direccion Scnerel de Tsteadlstica
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~.ppendix 7

Consumption of Tuel end Electric Power in selected Industrial

Groups

.8 percenteges of production cost

Groups Yecrs  Fuels  Electric Power

Food Products 1940 2.1 0.6
1943 2.1 0.3
1946 2.0 0.4
Textiles 1940 1.8 1.5
1543 2.2 1.5
1946 1.4 0.9
Cherdic=1 Incdustry 190 2.1 0.9
1943 3.3 1.6
1946 3.1 1:6

Metallurgy 194 LD 1.6 B
‘ - 1943 69 2.1
1946 Lo 1:5

——— -

Source: Direcci’n General de Estacfstica.
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..ppendix 8

Fuel consumotion in selected industricl groups

(is percenteges of totel velue)

Motor Char- Fucl
Items Years  Petroleum spirit Zorl Coke cosl Wood Others Total

Food

products 1940 5.l 5.5 59,9 1.6 2.4 21,1 4.1  100.0
1943 1.8 5.3 61l.3 1.7 4.2 20,1 5.6 100.0
1946 1.5 6.2 57.8 1.6 1.4 21.4 10.1 100.0

Textiles 1940 0.8 243 85.8 1.3 0.1 00.3 11.4 100.0
1943 2.7 5.1 69.1 0.9 0.5 1,6 20.1 100.0
1946 19.0 3.8 60.3 0.7 0.1 1.5 14.5 100.0

Chemicel 1940 2.1 3.7 61.1 9.1 0.5 6.1 17.6 100.0

Industry 1943 L7 7o 5.9 L.9 5.5 6.1 5.4  100.0
19L6 7.0 5.5 56.7 7.8 3.0 L.7 15.3  100.0

Metallurgy 1940 11.3 3.9 35.7 16.5 16.8 Toho 8.4 100.0
1943 15,5 3.5 25,9 17.2 24.2 0.6 14.1 100.0
1946 16.6 2.8 23,2 8.5 19,0 L6 25.3 100.0

. .’ - — A
Source: Direccion Generel de Lstodistice.
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SLCTION R, IRCH AND STHEL

Chilec poscesses large irone-ore denosits, such as 1 Tofo, cxplolted

by the othlehem Chile Iron idnecs Company, which supplics Huachipato
and Corral, and Alcorrobo and Homeral, all of which lic in the Ijorte
Chico Region,

The rescrves of the principal deposits can be cstimated as followrs:

known rescrves: 80 million tonsj; probable reserves: 120 million tons,

&

n

Chilcan orcs gencrally hinve o fine netel consent of 60 per conv and
contoin fow inmpuritics,
Ll Tofo normally proauces about 1,600,000 tens per anmm of very

purc orc, frec of sulphur and traccs ol phosphorus and containing

ve-locding in 21 Yofo is werformed on o mechianlcal bosis, at the
ratc of 22,000 tons in 40 minutes,
Other denosits contain orcs pessessing a finc metal content of
6L to 63 per ceat of iron,

The cxploitation of the "L Romeral® mines is cupected to begin

in cuc coursc, and it is hoped they will supply the blast furnaces of

In the steel mills, scrap ploys an important role, Until the
prosent time, therce has been no difficulty in obiaining this rar
material, since the dismntling of a large nwiber cl nitrate plants -

replaced by threc mechaniscd plants - has left available a considerable
amcunt of scrop iron.

Thig kind of scrap ill be uscd in Imachipato, as it is intended
to make use of that nroduced drring the diffcrent stagss of »nrocessing,
A5 regords fuel, both the vlast {furn~ccs now working are using
charcocl, and thic blast furnace pow being finishod will use Chilean

colic, milxed with 10 - 20 per cent of imworted coal.

. /1T, Procucing
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IT. Producing plants and machinery

In Chile there ore five cstablisaments producing rolled raterials,

these, two posscss blast-furnaces, In addition there is anothe v
enterprisc, Huachipato, clso possessing a blast-furnace on the point
of being finishod,. )
The six enterprises con be doscribed as followss
1) Compaiifa Tlectro~Giderfrsica ¢ Iwdustrial de valdivia,
It owmas the iron and stocl factory ot Jorral in the province of
Veldivia. Until now, it has been the only complete one, producing iron
ingots in blast furnnce,  ond rolled material, ,
The Corral factory - installed at the bepginning of the contury -
was the first of its lind in Chile. It was plomned to usc weod for. ‘
e blast furnace, but due to difficultics arising out of this method,
charconl was loter intreduced., The factory was crected in Corral, )
since Lt wns situated in a wouded arca, on the coast.
“he blast furnﬁccs in Corral have been 1itule used, IHigh costs
have not allowcd ceonomic procuctlon.
The installations are portly obsolsdte nnd wartly acquired in .

Germony in 1935, Thoey consist of o blast fumoces, onc is the
original rcconstructed, ~nd the otiior vwras intended for usce with

= ,
charcoal. Only onc of thom is in oncration, ~nd has a yearly moxvinum

~

acity of 20,000 tons of feundry insots, (60 tons doily)e The
Tactory olso posscsses Two Silemons- nrtin coal furnnces for stecl,
with a cannclty c¢f R0 and 30 tons resnectively, One of thoem runs
whilec the lining of the other is being chansed; together they can
produce daily up to threc taps. Minally, the fnctory posscssas turce

rolling mllls, of £00,3R0 =md 200 nillimetros, with 2 noxdimw: annual

rof 14,000 tons, Liogother production has only renched

Preduction so far .28 becen 28 follows:

m
/ Toble
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Table 1. TIron and Steal Production at Corral

Ycars Blast furnacces Steel 1idlls Rolling
ingots tons Dbillets tons Tons
1936 1,722 - -
1957 10,562 - 1,579
1938 2,585 2 6,005
1039 5,040 - 8,577
1940 7,040 8,54 0,518
1041 12,420 7,967, 8,100
1942 14,51 15,807 10,739
1045 13,009 11,505 7,244
1947, 2, 644 9,941 9,482
1945 13,475 15,726 10,121
1946 15,558 9,325 7,515
1947 11,705 11,560 9,427
1943 14,470 13,252 10,556
1949 13,620 10, 575 8,775

Jources: Departamente de Trndustrias TFabriles
bOVUvT“C“5ﬂ do Torento de la Produccidn.

The fachory ot Corral uses, as raw material, iron orc brought by
sca from D1 Tofo. ror fucl and as o reducing agent, it uscs charcoal
produced in the district. It caploys 79C worlkmen and 182 cmploiacs.

Tts copital is formed as follows:

State | 1,200,000 sharcs
Private~ormoed 300,000 "
Production

Developmant

Corporation 1,200,000 ™

Tts present naid-up capital amounts to 108 million pogos and the
total copital, including regerves, totals 11,470,000 pesos. .isscts
amownts to 140 aillion pesos, of which 48 million correspond.to
machirery and installations (35 per cont) and 14,900,000 (10.6 per cent)
to grounds and bulldings.

The nroduct made at Corral is of geod qunlity, sincé the blast
furnace omploys charcoal and uscs fairly pure orcs; the cost of
production, howvever, is high, The neccssary charconl is produced in

O

/rather a
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rather a2 primitive woy, thusvcontributinq to 2 high cost, Due to
difficultics in the supply'of coal, it is not convenient to work blast
furnaces nt the same time, This naturally leads to 2n increase in
production costs, |

The installations ~rc genernlly outwdated, and the various processes

lack complete mechanisation; they conseguently reguire an cxcess of
labour, which results in hisher costs, The layout of the plant is
considered inadequate, becruse it hinders the work of the various
sections ond makes the loricel Adistribution »f work nmore expensive,

The factory locks sufficient space (it is situnted in a sort of ravine),
so that ~ny enlargement would be awkwerd snd would recuire - considerable
amount of nmoncy.,

The » cturl positicn of the factory deoes not seem very suitable
either. The ccenn floor ot the pert ¢f Cerrel is of shifting sand and
thus no docks for the moering of larze ships can be bullt, Without
these decks, the tronsport of mincr-ls will elways remain rn expensive
factor., Finnlly the frctory possesscs no drect outlcet by railway and
this increasus freight costs,

411 these focts conclusively orove th-t therc is 1ittle scope for
Corral to incrense productirn, “Then Hunchipats is well under woy the
Corral facteory will hnve to be 1inmited ©o specinl products, such as
incots, the purity of which ensurcs future 7 emand,

At the same Lime there is = plan under considerntion to transform
the Corral factery into o producer of centrifugrlized cast-iron piping.
Corral alsc mroduces stecl for tosls and automobile springs, =md olso
rollins stock for reilwoys.

2) Compafiin Siderirzics Larifidn, Sociedad Anénimo

This company = whese factory lies in Sentinzo - speeinliscs in
nroducing ordintry steel bars, round, square ~nd flnt, for constructicn
work ~nd industri~l use, and alse rolled products, Tt cwns a petrol
driven Siemens<ilartin furncce with an snnunl crpocity of 15,700 tons of
billcts, and 2 rolling mill possessinz nn ~annutl meximum capacity of
13,200 tens.

/The production
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The production of rolled steel has been as follows:

Table 2: Droduction of Lamufin Steel

ey e T

Yenrs Tons

rweras T A el MR e TIRETT (T CMEROCRR

1939 5,885
1940 6,117
1941 5,717
1942 5,890
1943 5,997
1944 -

1945 -

1946 8,643

1% 11,268
1948 11,615

receidn
Genernl de ESU@deulCd. C noraciin de Fomento
d2 12 2reduccién.,

Sources: Departamente de Inducstrias qbrllcs. Di

e 2 e

The ingot iron requircd for the bisst-furn~ce comes mostly from
Corral, Lemiftn cmploys 390 workmen, Its paideup capitel cmounts to
27 million peces, and its asscts to 94,740,000 pesos, of which
34,500,000 (36 per cent) correspon’ to machinery and installrticns, and
8 500,000 pesos (9 per cent) to grounds nnd buildings,

3) Eﬁ@ﬂblgcimientgs'*(t lurtlc )8 Ind“c, 8001L4“d Aqm2;21

They are nlso situated in Jantingo, and specialize in the
nraucticn of round bors and flat nnd rolied steel., They male packaged
irn ~nd posscss nn electric furnace capable of producing 12,000 teons
of stecl billets per annum, ~nd 2 relling mill with a maximun ~nnunl
copncity of 16,000 tons, They erwley 450 workmen, snd preduction

durin~ recent yerrs has been ns follows:

Table 3, lr\fuctlfﬂ of indac Steel

1943/44 5,220 tons
1644 /L5 7,650 "
1945/46 8,170 "
19LELLT 8,578 "

1947/4L8 10,814
Sources: Departoments de Industriss Fabrilcs. Direccién
Genersl de Fstodistica, Ceorperacidén de Fomento
de 1~ “reduccidn,
/Total paid-up
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Tetal prideup capital is 15 million v ..sos
itsclf ~mounts to 78,568,000 vesos,

L) Ffvriccs y thestronzos del Tilreito

They specinlize in coverins the
211 thedr surplug producticen to the public,
5) 24 Tolco (Sidetal)
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Durins the first stmzc, the Hurchipato plent will hove one bleost
furn-ce, with ~n ~munl crpacity of 250,000 tons of ingst iren, It
will usc coke ns fuel end ~s o reducing =~gent; 2s by-products, it will
forn blast furn-ce gases, which will be uged ns fucl in the frctiry
its<1f, aml siag, to be used in the preductincn of cenont,

Until » few yenrs nzo, cxoeriments using Chilenn conl in the
moking of frundry ccke hnd not been prrticularly successful., Reocent
cxperiments in the Unitcd Stot s, however, mrde in l-borstoriss ns well
as on ~n industricrl scale, hove alresdy given favourlle results, 4
lorze prrt of the success cxoected from the Huachiprts antermrisc -
=g frr os the sovins ~f forcien éxchﬂng@ is crnecerned - depenids on
the pessibility of using derestic ennl in the coking pl-nt.

Huachiprto possesscs o botbtery of 57 furnnces, with o distilling
capnecity of 1,000 tens ~f co~l <aily, for tnc production of coke. Ut
first, » mixture of sclocted Lotn ~nd Schwazer conl will be used,
Delivery will be mmde by roil (80 kiloswtres), To this conl, 10=20
per cent of irmertod hichly coking coel (Northamcricon conl from
Pocohontns) will B e ~2ded, e initisl obstocles are nverceome, the
propertion of inported ool will boe graduslly reduced,

It ig ~lse intended to bulld o woshing plont for screened coal
undcr 1 inch, st ne b mnke use of small-gized ¢o-1l in the coking
process, The zos remninins from this process will he used ~s fuel in
lresl intustries,

Limcstone orrcoeding fromthe dadre de Divs isl-nd will b e used
fluxes, The ~rc will come from El Tofo, These rescurces are at a
ddstrace of 750 and 1,600 kilrmetres respectively, ~nd tronspert in hoth
cases will he made by sor.,

The stecl plant will h-ve twe siemenselartin refining furnaces, of
75 t-ons lead cach, They will use bleost furncce z9s »s fusl., The steel
plant will ~1lso peossess 2 15 t'n RBessenvr converter, The relled nroducts
workshop will consist ~t the beginnins of 3 r~1ling mills (ore blooming
mill, for bars -nl light structurcs, ~ni one for plates, shocts ~nid
tinplate)., Inch will be cauinped with rehenting furnnces trles, saws,

/etc, It is




_ ol

E/CH.12/16L
Chap. XXIII
Prge 36,

ete, It is plamed to 244 ~ rolling mill fir rnils and henvy structures,
~rnce sufficicnt experience in rclling hns been ccquired.

The foctory nlrendy possesses o plent for producing welded stecl
piping, up to o dianetcer of 20 inches, thot can be used for zns, water
and petroleun, It 2lsc has - plant for producing grlvanized iron and
tin-plrte, The ¢lectric energy reguired will core from the hydro-electric
plont ~t E1 ;banico. The foctory nlso prssesses instollations for
produeinT sulphuric ~cid, ~nd repoir shops ~nd boiler rosios, #ste.  The
steel plant will hove no nced o obtoin scrrp-iron frem cutside, since
the Siemens<li~rtin furnaces will make use =f the scrop-ircn produced in
the factory itself,

o

Tn the first yorr of producticn, it is hoped that the following will

He obtalned:
Tcens
a) Plates, sheets ~nd tin-plate: T
Black platcs rclled while hot
and cold, for enamclling ond
zinc-covers (galvonized) 14,400

Mediume-sized plates 7,700
Tin plote ~nd block sheets 10,000 33,100 tons

b) Bars nnd lirht structurcs:
Thick wire 20,000
Flrt bars ~nd straps 3,200
ingle-ircons ~f equel less 2,000
Round brrs of commercial
calibre, square, rolled and :
for conerete 22,400
Iron hcons ~nd strops 6£§22 53,600 tons

c) Semi-finished products:
Pillets 10,000
Ingcots 8,000 18,000 tons

d) Mrnufacturcd products:
Welded steel piping from 12 inchces

to 6,5/8 inches external dinmeter 1,500
Gnlvanized pipes frr drains \ 500 2,000 tons
TOTAL: 106,700 tons

/Later on,
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»

Loter on, vut etill witlin the first stoie, it is noned to rench

€ 55,000 tons
ick wrire, iron hoops, bare 90,000 ¥

rivy, 2
: oy
“tecl niping 5,000 i1
irnzots 11,00C i

e r——

TOT L 141,00C tons

A i 5 U T Vi
b

In zencr-l, proluciion ++111 include: round bors for reinforced
concrete, for Armwing wirc, for homir forzing, etc,l/ lizht structuras
(T bean, deuble T bonm, ~neleg, chennals, 2te,)3 sousre bors,
fl-twrolled stecl, £1°t irorn, iron hooks [or viping, strnos, bors for
tolts =n! unite, cbe.; thick ~md thin olrtos, shects, tinonl-te, iron
in-obts ~nd stecl Hillots, Zyeproducts will be: ceke ins for industrinsl
~nd locel use; benzol ~nt lizht oils; eroceote nd nmmoning foundry
cok rnd coke for loacstic usey bl-st furnnee slu, in sufficient
cuantity to produse 120,007 Long of cemcut por fnnun,

Durins Lhis first st-go, 50,000 tons of axport=ble vrolucts arc
oxouchod, nnid it is hopod bo besin bihe asxport of thoso zools for an
aprioximate value of 3 million doilers por annum,

The install-tions have boen estimeted os lerge enough for two or

. s ias . 2 . -
three times the initinl production. —/ Investments are as follows:

~

1./ As regards bors and light structures, the neximum dimensions to be
£innlly reached are »s follows:

fngular light structures: 80 millimetres width of leg
Round bars: 50 " diamcter”
Flat iron: 120 " wide and

20 " thick.

2/ The United States specinlist firms, H.A. Brassert Co. and Coppers
Co, have taken part in the planning ~nd construction of the plent.

/Foreign
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Foreign 60,600,000 dollars
Domestic .-.26,600,000 !
87,200,000 dollars

T A ——— T—

They are financed as follows:

Capital ‘ 15,000,000 dollars
Loan from
Fxdimbank 48,000,000 "

Credit granted
by suppliers of
equipment 3,000,000 "

Loan from Central
Banl:, /lmortization

nstitute,
Production Development .
Corporation 21.200,000. "
Total: 87,200,000 dollars
It is hoped that the production of Hunchipato will signify a

m

considerable s=aving of foreign cxchange, Thig hzos been estimnted as

follows:

Value of ncw production <C,000,000 dollars

Fxpenses in forelgn currency 7,300,000 n

Annual saving of foreign T
exchange 12,700,000 dollars

e o g

This is without taking into account the amount of foreign exchange
procezding from possible exports,

48 regords coste of production, it must be remembered thet
Huachipato will receive minerel orcs from the large and highly mechanized
deposits which the Bethlehem Chile Iron Mines posgsess in Coquimbo ot
cost price. Teking other factors into account and on the basis cof an
exchange rate of 60 pesos to the dollar, the cost of necessary row
materinls is proctically the same in Chile 2s in the United States, while
the cost of lobour is less, In Chile the ~vernge investment in an
enterprise is 18,850 pesos per toneycar, while in the United States the
required investment to sct up 2 new foctory amounts to between 15 and
18,000 pesos for larger-sized factories, iAgein it must be rememberecd

/that factories
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thet fectories in the United Otates were huilt abt o Llow cost rnd have
b

[

1 working for some time, ~nd nlso thot the asount vaid out has been
1-rgcly amorbized. It would therefore be fairer to take the figures
siven b7 the United Stotos Steel Corporstion, which cstoblishes on
sveraze investment of 67 dollrrs, i.e. 4,020 pesos in 1948, The

comparison is mede in the following table:

I

gp}ﬁed Stftg§_5tcg}

Average investrent per
ton-ye~r, copacity % 4,020 % 18,850

Differcnce - % 14,830

rest snd owortizations
(11 per cent) on the Aifferince ®1,632

-

Per kilosrmame 51,63

Per kilogroame

x

2.00

Tn other words ~t the hoginnice in uschissto the fincneinl cost 1s

h

or rter by 2.00 posos per kilosrorio,  This would be coroengtted by
£he lese:r cost of lebonr -nd trorencrs (1,26 pesos) and of tox dutics

on the immort 4 orotuct (1.24 ocsce of principrl cost per kilogrommo

of bere). A1l this shoulsl result in e~lo prices compnarsble to thosc

o

of the immorted product, ond sn inish r5 production incrirsce,

Tho factory 1ics nonr fucl diposits, ond will hove fresh conl for
the coking nrocess, which, considiring the type of corl to ke vsued is
~ nishly importont f-octor. It also owns = mechanized pler ~nd the

lording ~nd tronsport of moteri~le is crrried out promptly,

”

2w Ho. 7996 of 1944 exenpts o1 enterpriscs wiich ~im to preduce

-

~

iren crd rollod steel from domestic ores from nil Tovertmant TAXCs
cvir o poriod of 20 wenrs. It nlsc cxompts from o1l kinds of toxes -

v

1ividurl shorcholdirs - 21l

excent the ~dditionl incons tox of the i
Jividends paid by those onborpriscs, up to & prrocent por anaum on the
chpit-l, ~nd ~11 pryints of ntorest wheth r in Chils or ~bresdi, Ip

~ddition, all interest orocoeding from bonds iseusd by these companics

-~ ~

will be exenpt from the cddition~1 tax, oo Oompr¥i: 4o eoro del
Sneffico is ontitlod to 11 thosc focilitics, »nd, in addition, is

Jexeot from
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exempt from 2l1l custome dutics on articles which it imports, =always
on the ngsumption that it is neither possible nor ~dvantageous to
obtain the articles within the country.

Once Huachipato is finished and working normally, it is hoped to
pronote the following sccondary ~ctivities:

a) Factory producing corbide and ferroeclloys, The firm "Carburo

y Hetalurgio ©.0.", which hns o f-ctory producing carbide and ferro-alloys
in Nos, near Santi-go, plons to transfor its installotions gradually to
Son Vicentc (Hunchipato), Thore it will specislize in the production of
cerbide, ferro-mangnncse and ferro-rlloys, with the ultimnte adim of
supnlying 21l domiestic needs and beinz ~ble to cxoort up to 3 nillion
dollers!' worth of those products.,

b) Wirc fectory, The comprny called "Industrins Chilencs de

e, . e -

Jlambre Inchelam!, hrns come to nn agrecnunt with the Zelglen firm
"Leon Bécard" to form a compiny with = canitel of » hundred million
pesos, It 1s plenned to insts2l & factory producing wire and its
multiplc veriations in San Vicente, which would include the recessary
inst=1l~tions for drawing snl galvanigine wire, making barbed nnd black
wire, nails, stroples and wire mate, Annusl oroduction 0 it is estimnted =
will be ~beut 25,000 tuns,

c) Mellenble cnst-iren factory., The fira called "Hecdnica
Industricl 5.°,", which hns o frctory in Santinge, is planning to build

include » foundry

r in Srn Yicents, In its first stoge
for mnking piping =ccessorics »nd siniler products,
1) Ircn rod Steel Foundry., The "Cempafiin lcero del Prcifico™ has

bought the nicessnry “to smelt ~bout 7,000 tons nnnually of

heovy iron and sbecl parts which the foctory will use for its own needs.
This mechincry, tc which =zdditicns con ¢neily be mnde, would ~1low the

foundry bto produce o furthier 6,000 tons of iron = steel parts for

roilwey materinl, coricultursl, industrial ~nd wining m-chinery,
cantral-hcating instclletions, etc.,

rds for

e) Dockyards., It is plammed to install loter some doch
small ships of medium tonnege; negotiations between Dutch copltalists
and Chilean firms ~re nt present under discussicn,

/f) Mctnallic
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ing, The firm cnlled

nSocom 21" hos drown up o plon which includes tronsplanting all

-_..

instsllsticns to San Vicente, as well as the purchase of new mechinery

apnble of producing annunlly between 6,500 and 7,000 tons of steel

O

products, including considcerable cuantitics of railway material, which
is 2t present imported,

g) Industry of Orgenic Shenienl Products. From the corbenization
orocess, 1t is possible to obtrin light oils (phenol, benzol, tolncne,
xylol), ~nd tor ond its derivotives., In order to moke the fullest use
of these products, the "Sociednd Quimica Macional! and the "Leboraterio
Sanitas" together with Huachipate, are malding o study of the insta a2llations
required for distilling raw croosote ~nd olls of mediug density, refining
naphtalene, the production of formrldehyde; bakcelite and phenolic resins
and for moking dyes,

k) Tndustry of Incrganic Chomical Prddlﬂff, The production of
J S Ix el Rt

L T 20w N

sulohuric acid in Huachipote is also undor study, as well as the
frllowing: on clectrolybic plent for making caustic sodaj other plonts
for moking hyirochloric acid; precivitated phosphates by means of
excass of chlorine, nitric ncid; smmonium nitrate from smmonia, 2
bty.oroduct of the carbonization process.,

i) Fa wctory of rofractory bricks. The installetion of ~ factory

piroducing refraciory bricks is alsc being studiced, It is hoped thereby
to save nenrly 2 million doll-rs per annum in foreign exchange.

1IT. Production and _consunpticn

-

ron ond stecl ‘mports, in ingots os well ~s rolied products, have

varied considersbly during recent yerrs, Donmestic production of rolled

srticles began in 1953 ~nud renched - peck in 1935, Ixperts of iron ~nd
steel have not been of qauch impertonce. During the Second "orld War,

there wos » considersble incrersc of cxports of blast-furncce ingots,
nwostly to lrgentina: from 5 tons in 1937, they resched o meximum of
3,500 tens in 1947 ond drovped to 35k tons in 1948, The snnunl

average over this twelve-vear period wes o Shousend tons, This item is
no longer exported.

/Table 1 gives
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Toble 1 gives the figures for productieon, consumption 2nd export,
411 these figures ferm Chart 1, The troble =s well as the Chert show
the decisive influence of the grest eceoncmic depressicn of the thirtice,
the slowness of the rucrverj of iron ~nd steel industry nnd how 1t hes
since gradunlly increascd its contributicn in supplying domestic needs
until in 1948 1t resched 27 per cent of domestic consuxption, ‘

In 1942, the per capitn consumption wos 26 kilogrommes, If the
smeunt produced by home foundries be addod, including theose of the
large mining industry, ~ totel of 34 kilcs per cnnum is obbnined,
During the thirtiss, there wes o consider-ble decrense in per copita
consumpticon down to the present level, which uus remcined the same
during the 1wst 13 venrs, ond which is frr lower thon thet in countries
such ns Argentina, United St-tes, and the Durcopean countrics,

This very low "ner capiba! consumpbion is due lorgely to the
Aifficulty of cnsuring stoble imports = for lock of foreign exchange -
2s well ms to the high costs of the comprr-tively smnll domestic
nroduction,

The consumption of iron ~nd steel in Chile incressed =t ~an onnual
rate of 3 por cent, i,e., ot ~ much lower 1-te thon thot of the
consumption of cthor oroducts likc cement, conl, clectric energy,
roailway freight, ~11 of which posscss on cnrunl incrense rote of

about 8.5 per cent, In Turcpe &nd the United States, therc is a
strong parnllel between the per capitn ¢ msumption of steel and cement,
The rrtio betwesn then is about 2:1 in fovour of steel, In Chile the

'mer cnpita’ consuaption of iron ~nd cement is os follows:

/Table 4.
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Table 4. Iron and Steel Production and Consumption

(tons)

Year  Production Imports Consumption Five-~yearly Consumption
a/ b/ increase "per
(percentage)  capitan

Filoorammes
1925 - 161,109 161,109 2140
1926 - 144,172 1&£,172 ' o 3642
1927 - 132,495 132,495 32.8
1928 - 149,502 149,592 36,3
1229 - 196,840 106,640 : . 4848
Average 1925/89 - 156,302 156,802 - 38,6
1930 - 220,150 220,459 ‘ 514
1931 - 91,262 91,262 : R1.1
1932 - 77,748 77,748 . 1747
1933 - 38,579 38,579 ' 847
1934 - 80,096 60,096 , 1345
Averace 1930/34 - 97,629 97,629 - 33 R2 &5
1935 10,000 101,020 111,020 2.7
1936 12,000 106,097 121,997 2€.9
1937 14,500 115,841 123,171 550
1936 18,000 101,348 110,848 25,0
1939 22,000 8,400 110,408 : 5.3
Averase 1935/39 15,200 1@2,9u5 113,235 + 21 R548
1940 23,000 WW,UUO 132,550 RG.3
1941 22,000 80,251  10R,251 R0.1
1942 RG,116 54,748 80, 504 15,8
1943 21,485 85,355 86,538 16,6
1044 R4,734 35,107 109,841 : 2048
Average 1940/44 23,487 79,406  10R,373 - 13 R0:0
1945 R7,836 100,083 127,639 R349
1546 32,553 ;J,w7~ 150,825 R%J1
1047 25,076 100,014 144,990 RC.R
1943 50,024 107,372 147,496 262
Average 1945/48 33,955 103,795 137,750 + 34 RSe1

a/ The case of some factories, vhose data refer to periods computed between
the 1st July till the 30the June of the following year, production has
been calculated on a natural year basis, adding half one year's
production to half the next yearts,

b/ Imports have been calculated on the basis of products imported accérding

T to the following sections of the customs tariffi 11-1189-1190-1191-1191A-
1198-1193-1192-113.24-119.B~-11920~1195-1196-1197-1811-1R1R-1213-1255~1R 55A~
1R55B-1R56-1228~1232, Other sections, often assumed to correspond to
processed goods, have not been taken into account since they do in fact
refer to manufactured goods,

Sources: Direccién General de Zstadistica
Departamento de Industrias [Fabriles

/Table 5.
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Table 5,

Per capita Consumption of Iron and Cement

Years Iron Cerment Years Iron Cementd .-
(kilogrames) (kilogrames)
1925 21 37 1940 R7 30
1030 51 o7 1945 Rl 806
1835 R 85 1918 26 98
Source: Departamento de Industrias Fabriles.
The "per capita" censumption of cement in Chile has increased and
and is now three and half times creater thon that of iron.
The relation between price indices and indices for ner capita
consumption (bases 1837 = 100) is the followings
Table . Prices and mer canita corswaption of Iron ond Ceuent
Tears Flat iron Cementdt
Price Consumption Frice Consumptlon
(pesos)  "per capitat {pesos) "per capital
' (kilozramcs) : (rlloprammes)
1830 R ol 191 1023 1IR.R
1935 €95 0745 D 9745
1940 118.2 9947 12 117,28
1945 RC0 &7 e 20767 1267 i
1843 %3549 7.5 559,.5 171G
Source: Direccidn Cencral de Tstrdfstica.
The relation betreen the price and conswmption indices, of cach of
these products is as follows:
Table 7. Ratio of prices to Dor caplta consumption of Tron and Cement
T Price inde -
Yoars ]Lulatlon:
Index of vwer caplu
Concympiion
Iron Cenent
1220 PR 0.7%
355 0,78 0.9%
1240 1.18 1.03
1525 2400 R
1528 Lek 2ebh5

mstadistica.

/The final

Source: Direccidn Ceneral de
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The final balance, as can be scen, is greatly in favour of cement.

In 198, imports (iron and steel in bars) reached a price c.l.f.
of 147 dJdollars ner ton, At that ime the wholesale cost of domestic
flat iron size 1,1/2 inches by 3/€ inch was 12,260 pesos per ton,
i.e. 405 dollars (1 dollar was worth 31,10 pesos), Imported iron was
being sold at 10,140 pesos per ton, Domestic production in 19:8,
ﬁhich amounted to 39,624 tons of rolled products, sionificd a saving
of 5,800,000 dollars,

Fal

The iron and stecl industry, confronted by ofiers of rolled
nrodvets from abroad and a decrease in building, has ovened up production
during recent years, as can be gJathcred from the following data, vhich
rcfer to Siemens-liartin stecl and stecl produced by clectric furnaces,

and 21so to rollced products:

19°6/27 1947/48
Annual tons per workman 207 REL8
KIH per ton 445 %8

IV. Conclusions

1) The consumption of iron and rolled steel is very low in Chile.

2) Once the Huachipato factory is working normally, it will be
possible to satisfy the groater part of domestic nceds, a congiderable
saving of forcign cxchange will be obtained and it is hoped there will
be lorge increase in per ¢apita consumption,

5) Foir-sizad quantities of rolled products will shortly be
available for cxporting., 7his has alroady begun on 2 small scale.

2) The iron and steel industry is assurcd of supplics of ore and
scrap-iron, and can produce more ferro-ranganese and ferro-silicon than
15 necessarya

5) Until now, Comestic production has been sm2ll and cxpensive, but
it is hoped that once Huachipato is opcrating, productlon wwill incrcase
consicoerably, and costs will diminish,

6) The iron and steel industry will shortly produce o consideroble

saving of foreign cxchange, when costs become comparable irith thosc of

the imported article.
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SICTION 3. PROCESSED COPPER

I. General aspects

The production of rofined copper in ingots in Chile represants the
hich "per capitaV production figure of 80 kilogrammes =against 5.3 for
the United Stated and 0.95 for the world.

In spite of these very promising figures, until 1942 copper wms
not awvailable to the menufacturing industry of the country as it was
all exported in ingot forr; imports were necessary to satisfy the needs
of the country with regard to Lubes, baro, sheets, wire, etec,, also
copper alloys such as bross -nl bronze,

v Moo 7160 of Decarmbor 1941 provided under Article (lo. 60 that
"in all cascs the cnterprises cxploiling coppor nings shall roseorv
the internal consumption ncods of domestic industry, the metrl in
clzetrolytic bars, starndard and blistor, thot it requires. To dotermine
the price referred to in this previous clause, troansportaticn exnonsces
incurred outside the national territory will not be taken intec
consideration".

A number of small concerns immediately storted, using rudimentary
and improvised installations to produce sheets end wire. The steel

1ling plants used part of their capncity Lo produce copper ingots,
which they delivered as hesvy plates ond ~or wr vire to other
estoblishments, which further elrhorntad them. The army workshops did
likewise, alloecating prrt of this primary production to their omn n-cds.

Necree number 3885, Yovember 10, 1043, of the Iinistry of Finance,
spacifies that the payment of copner purchased for elaboration in the

tr

country, shall he made in dollars, and Tecree No. 1134, of December 1048

J
promulgated by the ¥inistry of Teonomv, determined that the payment of
conper should be made takine as a basic price the averace veokly
quctation for olezctrolytic copper in the “ngincerinc and Mining Journal,
Motal and HMinerel Markets, of New York, United States, published on the
Thursday prececding the data on which the Ministry roceives the
application for nurchase made Ly the industrialist.

The above indicatus the system by rhich copror produced in Chile
is acquired for factorizs of the country.

/Contrary to

e
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Contrary to what might be cxpected, the elaboration of copper in the
country, in spite of the progress made, is not very important compared to
the production and exportation of copper in ingots, as will be scen.

The processing of copper shows clearly the difficulties cncountercd
by the countries of South America which would prefer to export processed
material, than the raw material.

II, Processing

A& large number of the processing plants which existed in 1942-1844
have suspended operations, and only a few remain, production being
concentrated practically in twoy; FAMAE (Army Arscnal) which manufacturcs
bars, tubes, and sheets; and MADECO (Copper Manufacturcs Corporation,
vith capital contributed by the Production Development Corporation)
manufacturing sheets, bars, tubes, bare and covered wirc, electric cords,
ete., both establishments posscssing shaping presscs as part of their
basic cquipment.

FAMAE's plants arc used principally to supply the Army's nceds,
although some articles arc produced for sale and cxport.

MADECO, a company with an authorized capital of 200,000,000 pesos
and a paid-up capital of 140,000,000 pesos, was organized in February
1944 to supply the necds of the elecctrification plan and the export
markot and is the most important processing plant. The scction for
sheot-rolling vhich also produces tubes, bars, and profiles, possesses
medern and efficicent machinery, in a good state of presorvation. The
scction producing conductors of electricity is not as well cquipped;
its machinery is antiquated; but in goed condition. |

Considering that in view of its large capacity, the MADECO plant
vas destined principally as a producer for export, some experts are of
the opinion that it should have been locnted in Antofagasta, near the
raw nmaterial, as the freight charges to and from Santiago outweigh the
advantages of its lceation in the capital.

III, New plants

On the ocutskirts of Santiago, cpposite Los Cerrillos Airport, the
installation of o ncw copper processing plant is nearing comploticon, as
an anncx te a factery for rubber articles, The articles which will be

manufactured, and the yearly capacity of procduction, vorking a 40 hour

/wecek are



E/CN.,12/1€L
Chro, XXIIX
Prge 48,

week are as follows:

¥irefor construction purposcs

and outside wiring 27,000,000 metres
Elcetric cords 4,000,000 netres

In general, the machinery is modern and efficient. This industry,
which does not as yet possess equipment for sheet-rolling nor shaping
presses, vill have to purchase the wire bars which it will use to start
its processing. .

IV, Production and exports

Froduction caracity naturally depends cn the type of product to be
processed and the finishine given, but along ¢ ppmral lines may be
classified as follows: 1/

Tubes, bars, olofllo@, cables, shoets,
bare wire, enamelled vire, billets,
approximately S e reessesiesetiontanennns 50,00C tons

N.G.A. wire, electric cord, electric
conductors ........ieeeiiiiiiana... 48,000,000 motres

which once the plant is installad and
is in opecration, will incroase to a
total of i it i it i e, 79,000,000 metres

If =¢ take into consideration th=t intornal requircments aro
cstimated at abeut 5,000 tons 2 year in sb t3, tubes, cablus, zte., and
less than 20,000,000 metrds in wires, coris, ote., it is evident that
the capacity of production is not fully uszd, and that ample margin
remains for export.

The following tabl: shows nroduction and cxports (including small
anounts of brass and bronzo )

Table 1. Production and Exports of Procossod Copper

Billcots, sheoets snd tubes, Wires, cables, and cords
Year 1n tons : , in metres
Production Exports Production Zxnorts
1945 11,847 10,011 - - - - - - -
1946 9,248 S,SOS 4,221,481 - - - -
19547 20,2357 11,028 10,419,747 1,352,055
1948 18,524 15,020 11,412,185 178,542
1949 - - = 14,975 - - = - - - -

Sourcae: Departamente do Industrias Fabriles.

1/ Departamento de Tndustrias Fabriles.

/In 1948
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Tr. 1948 and 1949 cxports of nlaborated copper totalled 8,000,000
and 8,400,000 U.S, dollars, ropresenting 2.4 per cent and 2.8 per cent
respectively of total exports.

Arcentine, Italy, Holland, Switzeriand and Belgium are the principal
countrics to which exports were made.

As regards the quality of wires and cables destined to clectrical
uses, they must comply, whether locally produced or imported, with the
quality specifications established by Decren 382 of 1948, issucd by the
¥inistry of Iconomy and Comncrce, and controlled by the Taboratory of
Material Resistance Tosts of the University of Chile.

The average prices of ~xparts (amonsst which prodominate billets,
that is, a somi-ingot type), and the pricc vaid for the raw material
ox~factory arc ~s follovs:

Table 2 Export Priccs of Precossad Copper

Nollar value per Paw material (copper
Vear ton ingots) Dollar Cost
per ton
1944 572 250
1945 424 250
1246 350 287
1847 503 408
1948 538 463
1949 o156 430

!

Source: Departamento de Industrias Fabriles.

Vv, Tehour and Power

The following are representative figures:

Table 3, Average Wages, Labour and Power consumed

1945 1945 1947 1948
Average wages (pesos per hour) 1,80 . 7.15 .15 10,50
Index number of vorkmen jige) 113 190 20
Index ¥¥ consumed 100 165 258 500
VWH per yvear per labourer 5,180 7,000 6,820 11,000

Source: TDepartemento de Industrias Fabriles.

There are no special difficulties regarding the sunply of labour
as the rares are aronst the highest paid.
VI, DProbleums

The natural tendency is to malie the most profitable usc of natural

resources and export them vwhen processed.

~~
b
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In Chile, this aspect is clearly apparent, in the case of copper,
with the argument that the lamination stage yields the most profits
amongst the different phases of the complete processing of copper, il.e.,
extraction of the mineral, concentration, smelting, refining and
transformation irto finishad products.

As a matter of fact, as regards the United States, for example. the
difference between the prices of electrolytic copper and certaln processed
products are considerable and have increased;  for Chile these differences
are ilmportant insofar as the nricus of the internal market are concerned;
also these diffecrences are rmuch grcater, as is shovn by the following
figures:

Table 4, Relationship Botreen Prices of Processoed Coppoar and Pam Materisls.

Products nitced States ‘ Chilc

1035-1938 1949
Tire 34% . 132%
Copper Sheets 76% 2273
Bronzo Shocts 574 2755
Sourco: Sociedad Nacional de Finorfa and Departamsnto de Industrias

Fabriles.

The large copper cnterpriscs of the mitod States have for somz time
made use of this situation, and the Anacor s Mining Company, Fernnecott
Copper Corporation and Phelps Tiodge Gorperation, ~hich produce more than
80 por cent of the United Statos copnper, have for more than 20 years
follomed the policy of buying the coppur factorics established throughout
the country,

In Chilc on the other hand, the proccssing of copper, in comparison
»ith the production of ingots, is insignificant; cxports of processcd
copper in 1948, did not reach 3,5 por cont of the cxports of copper
ingots, though cxports of processad cepper included 2.5 por cont
corrcsponding to billcts, a product requiring vory little processing,

The fundamental problom 1ics in the restricted production of the
plants, vhich signifiocs a nich cost of production, often impeding salos

ont the foroign markoh.

]
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The majority of the countries which could purchase processed copper
from Chile in appreciable quantitics (Argentine, Brazil, Italy, Belgiunm,
Holland, Switzerland, ctc.) have their own processing plants and
therefore try to obtain copper with the least degrec of processing vhen
thoy cannot sccurce ingots. These countries purchase coppbr products
processed in Chile but payments arce not made in dollars.

The countrics which are prepared to buy Chilcan processed copper
arc not able to pay in dollars, and since dollars arc the scarce
currcney, it is prcferable for Chile to export ingots, even though at a
lower price, in order to obtain dellars.

VII. Conclusions

The processing of copper products is a sound industry in Chile,
rhich produccs an article of good quality that must comply with certain
speeifications before it can be sold.

The capacity of production is very much greater than the nceds of
the country, and could amply supply the requircments of Latin America
and even other countrics.

Bxports have increascd, particularly duc to the demand for partly
processed products.

Whon countries arce abl:s to cbiain cepper ingots frecly (without)
cxchange problems) the situation of processed copper in Chile (sheets,
tubes, rires, etc.) will be strengly and adversely affected, as the
hahitual consumers, thcugh they have nc copper within their territery,

possess processing plants and will take protective measures.
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SECTION 4, CHEMENT
T. Iroduction

A, Estiblishyd'factories

The cement industry in Chile dates from the year 1906, when the
Socieded "FAbrica de Cenento el Mclén" instrolled a plant with a productive
capacity of 40,000 tons in Calera, principnlly in order to meet requiremcnts
in the reconstruction of Velparsiso, destroyed by an earthqueke,

The 1931 crisis obliged the Government to nrotect this industry,

¢ 1939 earthous ke and the difficulty in importing cement durlng
the war pointed to the neceesity for incrersing production, which in
1940 rosc te 385,000 tons,
The consumption of cement in Chilc is centred mainly in S~ntingo,

which =bsorbs 50 por cent, and is distributed as follows:

Northorn zone: ' L%
Contral zone:
Acsnc°”u and Velpapairs 177
Santi~zo 49.5%  66,5%
South central zene:
(C'Hig~ins to Concepcion) 18.,3%
Southern zonc:
(Te Llancuihue) 10.5%
lO0.0%

o

Since ccment shonld be o low-priced commodity, easily nnd conveniently
acouired, its tronsportction should not be compliested, nor should it cover
long distrnces; thoercfore cemant focteorics should be so placed that each

one serves © district where consumptionds 1inited., The existence of factories
with a lorge oroductive copncity is justificd if they supply by r=il small
but densely populated ~rens, or regions in the neighbourhood of maritime or
rive routes, Generrlly specking, however, ~ lrrge number of sanll factories
is preferable, Thus the sveroge productive croneity per factory is s

follows:
/Toble 1,
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Table 1l: Avcrage Productive Capacitg;£§§L£Eﬁggﬁgﬁg
United Stetes 258,000 tons per year
Cenada 159,000 " 0 n
Argentina ‘ 191,000 " " J
Brozil 138,000 " " 1"
Urvguay 120,000 " mooon
Meyico 76,000 " nooon
Deuador 36,000 " mooon

- Source: Mineral Yearbook, American Cement Directory.

On the other hend, in Chile,ths ammual productive capncity of the
above-rcntioned factory is, as we have seen, 400,000 tons, and it has
frequently been working up to 97 per cent of this capacity.

is 2 result of the shortsze of cement, recourse was had to
importrtions free of customs duties, although even under these conditions
the price of imported cement was higher then that of the nationol article;
the bulk of the cement imported came from the United States,‘and'some from
Greot Britsin and the Argentine,

 In order to mect the growing demend the "Fébricn dc Cemento E1 Meldn"
extended its plent, attaining in 1945 o production of 500,000 tons,
During the years 1948 nnd 1949 this same comb&ny effected imorovements
in order to nroduce a new type of cement in its - factory at Celera,
which would incrcase its - production, as froa 1950, by 125,000 tons a
vear, The "Fibrica de Cerento EL Mcldn S5.4." has 2o capital of 252 rmillion
pesos, = its assets amounting to 941 million., The fincncinl situsntion of
this concern has nlwnys been cxcellent.

Towards the end of 1945 the frctory constructed by the "Sociednd de
Cemcrto Juan Soldado S.A.". began operstions., It was situated by the sea,
near the port of Coocuirbo, 600 kilometres from the M1 eldén” plant, The
sbove-ment ioned company wes financed by the Production Developmsnt
Corporation (Corporacidén de Fomento de la Produccién) and its main
bbjcct was to fill the rccuircnents of the Northern zone and to export
to Bolivia. The planned production was 200,000 tons a year; deposits of
raw mtorials are to be found on the samc site, and the wet ~nd flotation
process is employed in order to eliminate the impurities contained in the
limestone. The machinery has been reemnditioned, having been purchased

/in the United States
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in the United States by the Corpcration,

The Jun Soldade plant was not a finencial success, meinly owing
to difficulties of » technic~l naturce., The concern was faced with the
necessity of purchasing row mrterinl from deposits situated at a
disteonce of BO‘kilomatrcs, of which the price was lower than that of
theilr own row moteorinl, "Z1 1{eldn" sold its  cement in Le Screna, 9
kilometres from the Juan Soldado factory, whilst the latter could not
do so without loss, '

This plant has iow been token over by "&1 Melsn'", who, pending certain
technical and administr-tive roforas, wiil work it partly for the production
of phosphate fertilizers -nd prcritly for the amnul production of 100,000
tons of cecment, The Juwmn Scldado plant has a canital of 85 -il1lirn

pesos, with asscts amounting te 235 million,

B, Factoriecs in the course of construction

In 1944 a survcy was begun for the construction of a cément frectory
LO kilometres from Samt irgo, 2 kilometres from the Pan-imerican highwey
and 6,5 kilometres from the Polpoico rniluny stotion, (it the same time
the construction ond exploitetiin of ~ 1iwe ~and ~griculturel carbonote
factory wos undertoken,

‘The Polpnico plant will nove a oroduction of 200,000 tons and will
caploy the wet ~nd flototicon orocess. The lime deposits cleose by have a
pesitive reserve of‘32 million tone and 2 »etenticl reserve oxceeding
100 million. The mnchinery is new ond up=-to=date, "Cemento Cerro Blanco
de Pelpaico S.4." hag o cepital of 250 million pesos, The factory will
go into production in Jonuary 1950 ~nd the canent, will be transported

by land to Santiz o,

C, Proposed factories

a) Plans ore well under way for the installotion of o cement factory
with =n snnual production of 150,000 tons clese to the Tinguiririca
railwny stotion, which is on the line from Santingo to the South and 150
kilometres from this city; and alse for n factory for the producticn of
ground carbonate for fertilizers, with a caprcity exceeding 1,000 tons
and equipped with new and up=to-dote mochinery, ‘

/They will
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They will utilize the deposits of El Flaco, 77 kilometres away,
the content of which hns been estimated at 30 million tons at first
sight, but mnyvnctublly consist of 300 millicn; the average grndé of
thesc moterinls consists of 82.5 per cent of calcium carbonnte, tégethcr
with exceedingly small cuwntities of mognesium and sulvhur,

The wet process will be employed and the raw matcrinl, after being
ground ot the mine, will be diluted in the propertion of 1.6 to a seni-
solid form =and conveyed by aqueduc to the factory, = new process whi ch
has nat yet been adopted by ~ny cement plant,

The "Calcdreos Tinguiririca C.M." Gompeny has concluded 1ts
survey and ia endeavouring to reisc a capitel of 300 million pescs,
plus 4 million dollers., It hopesto be able to begin canstruction in
1951, ~nd preduction in 1955,

b) The "Compafifa de Acén> del Pacifico™ dis considering the
production of blmst furnace ccment, adjacent to  its estrblishment
nt Huachipato, by crughing slrg from the blast furnaces together with
"Portland" clinker. Aﬁ first clinker fron Jurn Scldado will be used;
leter it . intendsto produce clinker on site.VShculd this project
2rterinlize, the new plsnt could »roduce serme 120,000 tons by 1955, The

capitel exponditure involved is cstimeted -t 50 million vesos.

II. Row Materials

The factorics utilize rmw arterinls from their own mines. The "El
Melén" factory ownstwo mincs, 2 low-grade cne ot a distance of 2 kilometres,
-nd n high=grade :ne =t » distonce of 15 kilometres, .11 these raw
materials are sultoble for the oroduction of a high cuality "Portland”
cement. The raw motcorials from the deposits of "Ll ieldén" and Tinguiririca
are nined; the Junn Scldade and Pclprico raw ninterinls are quarried, It is
hoped thot the row moteri~l ~t Pelpaico can be extracted at 2 lower eost

in view of thc peculisr chrrcteristics of these depcsits,
IIT. Power

The "Il Heldn" focteory consunes pulverized co=l in its furnaces;
the Polpaice ~rd the proposed Tinguiririca »lents will operste on the
same fuel basis, Hotional conl is utilized; this is onrtly of the heavy

/type ~nd
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type and vartly of the light type (Lirquén), both of which are produced
in the district of Cencepcidn. The clectric power used by "E1 Mclén" comes
mrinly from  its cwn 15,000 kilowott hydroelectric plwmt at Los fuilos,
The Polpaico factory obtains clectricity from the 8,000 kilowatt hydro-
cloctric olant ot La Corena, The Tinguiririca factory oroposeste construct
their own hydroelectric plant of 9,500 kilowatts.
IV, Prices

Prices of imported cement have been mmch higher then those of the
notional commodity, due onrincipally to the depreciation of the Chilean
peso ond the high cost of trensportstion, Bclow are some comparative

figures:
Table 2: Price of 1 ton of cement

National Imported

Yerrs (In Calera) (c.i.f.)
Pesos

1940 2L0 L87
1945 612 766
1947 L8 2,163
1948 eél, 2,018
1949 1,020 2,900

Saurce: Dircceidn Gen-rol de Dstadistica,
(St-tistical Departrent),

Nevertheless, the wrices fixed by the Comisaristc General de
Subsistecncins y Precios (Depsrtment for the Control of Prices and Supply),
for national cement ~re high, since production per worker is low and cost
considernble, In practice, no internsl comnetition has existed to date,
~nd the nced to import more expensive cement has coused a surt=x to be
plaoced on the naticnal nrticle in order to bring the prices into line,

The custons dutics on cement ~re ~t present 903,96 pesos per ton.
Ve Productivity

Portly owing to the diffisultics cncounteored in exploiting deposits,
the nmnu~l preduction per worker is low ~nd hes decreased in inverse

/proportion'to
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proportion to wiges, as will be seen in trblesd and #, which are

condensed belows

Teble 3¢ Productivity and aver-ge daily woges

D

Tons per yeor Average
Years pcr worker d~ily wnges
(frctory ~nd mine) - (pescs)

1935 261 4 15,35
1640 206.,0 29 0.5
188.1 £9.55
1948 1964 116,47

Source: Departrmento de IndustriosFnbriles - (drnufacturing
Tndustries Dopartment),

- o > Ay a7 e -

The incrense in production per worker in 1948 is duc to the cxprnsiom
of the "El Melén" plomt 2nd Lo the wroduction of Jurn Soldado; the workings

“re now more mechrnized,

VI, Snpply ood demens

Up to 1928 the country was supplied to ~n counl extent by netional
production mmd by imports, During the 1928<31 poriod the port pleyed by
irports was higher, Since 1932 nhtidﬁal production lins supplied practicolly
the atire country, with the excestiom of cccasicnal imports between the
yoeors 1940 ~nd 1946, There were times during this latter weriod when
coment wns rationcd.

The norwol ircoense in the dow-sti. consunntion of cemont evernges
8.5 scr cont per venr, Imports of cenent hove not ~mounted to an aporecinble
percentrge of the totol imports of the country, since in 1946 when cemant
inmports were 2t thelir oeak thelr value only smounted to 0.6 per cent of
the country's totol inmporis,

On the other hond, the nmteriels usad in the production of cement being
of demestic origin, with the cxcepbion of cortain types of hordewearing
sprres, 2nd its price being lower then that of the imported orticle, the
canent industry constitutes 2 very volusble contribution .to the economic

/devclopment, of
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development of the coutry., The import-tion of the 500,000 tons of cement
produced in 1949, based on & c.i.f, Srice of 2,000 pesocs por ton, would
have represented an outlay of exchonge ~mounting to 30 million dollars,

Fxports of cament up to the present time have beoen insignificont,
the maximum ~mounts being 5,000 tons in 1925, 4,000 in 1946, 2,833 in
1947 ~nd 3,250 in 1940, Exoorts to neighbouring countrics, principally
argentina, are ~nticipated; ~rd these ~re cstinated ~t some thousands of
tons.,

The suppnly and demond of cernent ver conits over a period of yerrs is
indicoted in toble 1,

It is intcresting to note the trond in ner crpita consumption, rising
between the ye-rs 1925 and 1947 to 195 per cenmt, The denirnd for coenont
reflects the cernomic situstion of the country, with it s periods of
nrosperity ~nd its depressions, excent during the ocriod 1940 to 1945 when,
owing to the shortrge of cement, (insufficicnt production -nd difficulties
in impertation), dom nd wos grotter than supoly.

The fluctustions in the producticn «nd censumpbtion of comert from
1925 to 1948 inclusive rre shown in Greooh 1, Botween 1925 and 1947
production incrensed by 625 per cent, md o nsumpbion by 310 nor cent,

.The demand for cenent Lenrs o close rul'tisnshiﬁ to building, Graphs 2
and 3 indicrte the trond of risurcd hetween 1940 ~nd 1948, bgoceirily
remnrkable ~re the incronses in the fismurcs reoresenting prices =nd in
these showing the relationship between wroduction and consumption: 1 in
1940, rising to 1.17 in 1948, This indicntes thet a smell reserve has
been set aside in ordor bto meebl possible contingancies: stoppages, strikes,
etc, . ,

Finally, in 1951 production will be in the roegion of 925,000 tons,
and in ~cccardrnce with tiie graphs showing the normel incrense the
thecreticrl consumption will ~mount toe seme 900,000 tons. Should the
Tinguiriricae and Huachipeto projects nmetericlize, by 1955 production would
rise to 1,200,000 toens, and the thcoreticel consumption to o similar
figura.

Froem 1948 cnwards the demend £011s off ng o resnlt of internal ccrnomic
troubles, Notwithstending this, the flisures oredicted for the coming yerrs

/continue in
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Table 4: Producti-n and Consumption of Cement
. Imports  Apprrent Pcer cnpita

Yerrs Producticn tons censumption consunption

tns kilos
1925 83,000 67,332 145,332 36,9
1926 82,000 94,93k 176,934 Lh oL
1927 95,853 120,246 216,099 53.5
1928 110,721 96,840 207,561 50 .4
1929 143,234 211,965 385,199 91.7
Average 25/29 102,961 124,263 226,225 554
1930 163,609 252,073  L15,A82 96.9
1931 102,310 41,577 143,887 33,2
1932 , 112,441 11,068 123,509 28.1
1933 136,058 390 139,448 31.2
1934 203,057 854 203,911 Li .9
Averaze 30/3L 144,095 61,192 205,287 146.9
1935 283,385 17,018 300,403 65.2
1936 248,42l 1,710 250,134 53.4
1937 313,140 1,828 314,968 66,2
1938 363,974 1,676 365,650 75.6
1939 340,786 1,462 342,248 69.7
Averaze 35/39 309,942 L,739 314,681 66,0
1940 385,091 13,741 398,832 79,4
1941 359,720 30,931 390,651 77.2
1942 - 361,58 15,632 380,216 Thel
1943 3L, TLT 9,308 384,055 73.8
1944 362,877 33,872 396,7L9 75,2
Avernze hO/LL 369,404 20,697 390,101 75.9
1945 411,088 47,376 L58,L64 85,7
1946 579,906 9,003 588,909 108.0
1947 602,299 1,186 603,485 109.3
Average L5/4L8 533,270 14,941 548,212 50.9

S-urce: Direccifn Ceneral de Estadistica and Deoartazmente de Industrins
Fabriles,
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continue in force, in view of the fiscal and semi-fiscrl projects for
those yerrs involving the consumption of appreximetely 30 to 35 per cent

cf the present total consumption.
VII. Conclusions

1, The situation of the cement industry is, on the whole, gocd, except
for trensitory crises.

2. The machinery is up-to-date and the factories are highly mechanized,
especially »ftcr the recent exnmsion ~nd insﬁallntions.

3. Lobour has orcsented no difficulties; wajes are relrtively high and
are adjust ad periodically.

L. The exploitation of dencsits is, in some cases, difficult, with a
cinscoucnt low productivity. The row mterials, after the necessary
treetment, ~re suitable for the production of high ocunlity "Portlend"
cement., | '

5« The ourlity of the cemont oroducad is cohstanfly tested by the
Government, =5 is alsc thot of the inpéfted article; these guelities

should conferm to official specificabtions,

6, It is anticiprted thot it will be posible to export considernble

]

ousntities of cement for severnl worrs Lo come,
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Toble 5: Lobour ond Doily Wages
Yenrs Humber of Everage daily
T workers woge  (pesos)
1931 677 9,70
1932 611 7.50
1933 859 $.30
1934 831 12.35
1935 1,084 15.35
1936 1,120 15,95
1937 1,398 18,20
1938 1.557 21.84
1939 1,680 25,00
1940 1,849 29,4
1941 1,916 35,81
1942 1,862 42,06
1943 1,93 52,90
1944 2,054 61.18
1945 ' 2,145 69.35
1940 2,55 75,84
1947 3,556 9/, .11
198 2,78 116,47

Source: Dircceifn General e Estndistica,

— T A



E/CN,12/16L,
Chap, XXIII
Page 62,

“SECTION 5. PLATE GLadS

~mongst the different forms in which gless is used, plate-glass haes
2 predominsnt place, since it is an essential clement in 211 -types of
constructions; its fluctustions serve to give us an idez of the change
in the economic situation of a country.

In Chile, up to 1937, the consumption of platc-gloss was supplicd
by imports as domestic production did not appenr on the internal market
until 1938,

I, Producing Plants =nd iinchincwy

Plate~gloss is made in only onc fretory, locited at Lirquen, on the
corst of the province of Concspcidn; it belonss bo the Notional Plate-
Glrss Factory Incorporatzd, working wndir the Fourcault system of
verticol lamination,

The originecl mechinery cnd instollations came from Germany, with
onc furnace ant two mechines (1,80 and 1,50 netres wiith of usable
glass, respectively), and with =2 Jdnily capacity of 3,000 squure ncbres
with o thicknese of 2 millimetres,

amplifications were begun during ti. wir with the installation of
one¢ North American furnace ond thrcu_mach;n=é (2 of 1,80 end 1 of 1,50,
uscble width of glass) which storted to proluce in 1946 and in which
sonie changes were introduced, their duily capacity squalling 5,000
square metres of 2 millimctres thilck,

The furnaces are heated with prolucer gos made from cozl,
principally from the Lirquen mincs located closc to the factory, of
which they consumz about 27 tons «zily, Preparations ore being mnde
to use ges from the coke section of Huschipato (steel blist furnacces
somc 3C kilometres away).

Improvements cre acturlly being meie in the handling of raw
materials znd in the mixing scction,

They propose to instzll a special scction for the production of
cathedral glass arnd another for polishing zlass with the object of being
able to cover the consunmption of cathodral an? crystal plete-glass in

/the country,
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the country, this being estincted at about 200,000 square netres per

soar,

1T, Row matorial

The noterial cmployed, about 22 tons daily, is found in the
region, as is the coal; dolomite and borate of lime come from the

north, ond most of the soda ash is prouuced in the country.

T1I. Production and Labour

45 we hove seen, the factory began commaercial production in 1938;

H
in Janurry of 1939 it was damaged by the earthquake; the furncce hud
tc be repaired, ond production storted ezuin the last querter of that
year, In 1948 the two furnsces worked Juring 7 months, reaching the
maxinun figure of plate-glass so far producod,

The types of nlete~zlass produced correspond to the following
yp 2 I z

distribubion:

Toble 1, Plote~pgiass Classificrticn

Type Thickness Pcercentage of
o (millinctres) __Production

Single 2-3 =5

Doublc 3l 25

Triple L=5 10

Quadruplc 5-6 5

- 6~7 5

Totel: 100

Scurce: Departamento de Industrias Fobriles

The rverage s~les price of domestic procduction s compared with

the price of the imperted article, is cs follows:

Domestic Froduction Iriperts (CIF)
(Pesos per kilo) (Pescs per kilo)
22 .- 10.-

The Customs duties for 1950, for glessupto @ thickness of 4
millimetres, smounts to 2,28 pesos per gross kilo,

/ In spitc
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In spite of the lower price of the imported article, exchange for
its importation is gronted only in special cases, because on one hand
production is sufficient to meet consumption in most cases, and on the
cther hand there has been a groeat scarcity of foreign exchonge,

The high cost <f locally producel glass is due t the relatively
smnll procuction and to the deficient functioning of the seeond furncce.,

The plate-glass pr:duced in 1948 has preventel cn wtlay of foreign
exchange equivalent to 2,000,000 dollers, '

The workmen employed, average salaries receivel, tutal producti n,
cutput per labourer per year and energy consumed per t'n, are sh.wn
below:

Table 2, ' Labour and Priducti:n in Plate-glass Industry

Number of Pesos per  Pricuctiun Output per Kiliwatt
Yeer workmen lay (in to.ns) Labourer per hour per

year (in t.ns) ton

1938 208 11,94 3,536 17 40,5
1939 219 14,15 926 - -
1940 2590 18.38 4,715 19 40,0
1941 263 22,42 . 3.983 15 51.5
1942 287 27,89 4,823 17 39.0
1943 72 35.99 3.4L05 13 L5.5
144 2,8 L'7.64 - 3,888 16 64,0
1945 2217 53.41 3,125 13 61.5
1946 212 62,94 4,156 20 108.,0
1947 313 79.82 3,994 13 157.0
1948 362 100,78 7.819 22 122.0
Scurce: Departament: de Industrias Fabriles,

The lower cutpub per leab.urer in some years was Juc to the
uncvoideble seas nal stoppages in orler tu change the refractery bricks;
the Jrop in 1947 was due t- Jefects encountered in the second furnace
which had just been put int., cperation and worked badly in the
beginning, turning cut an apprecinble quantity that hal to be re-snelte’l,

The increased mechanizatisn of the furnace an? installation

/introluced in
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introduced in 1946, an! their bad functioning in 1947, mry be Jleducet
frem the consumpticn of energy,
The electric encrgy is purchased frem the Impresa Naclinal e
1 -

. .. \ \ . . , . . ) .4 .. -
#lectricided, S.ciedad an'nina, an! is supplicz frum its plant ot

Gy

Abanioo.

IV, Censumption and Supply

Up tc 1937 d.mestic conswapticn wes supplied by imports; lomestic
production started in 1938 ani iuports decreased very noticeebly,
although they sbill exist to supply the types not wenufactured in the
cruntry and to compensate the difficultices enccuntore. dn duaestic

production,

Consuaption correspends to pradiucticon anc imports, exports being
neglisible,  (Sce Table 1).
Chart L shows supply anl consunption, and the importaont contribution
! ’ T

o~y
1

L Jomestble productiion,

1. The plrte-~zlass industry, alth-ugh relstively recent, has nale
consilorable progress, its rroducticon capacity niw being greater than
the requirements of the country,

2, The iwlustry is able to oxpurt 5,000 t.ons o yoor,
orices of the Jrmestic product are twice as hich as the
prices CIF of the importel articls, of which lorse quentitics ore

available, cspécacliy from Bolgium,

Teble 3, Supply and Consuaytion o

Yoo Producti on Irmpcrts apparent Cinsunption
C . nsumption pér capita,

o kiles
9 3,349 0.85
0 4,910 1,25
8 3,528 0.97

1925 .. 3,3
1926 . L9
1927 .- 3,9

/Yoor Production
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Teble 3 (Continued)

Year Production Inports Lipparent Consunption
Consumption per carite,
kilcs _

1928 .. 4,299 4,299 1.0k
1929 .. 6,635 6,635 1.58
Lverage

1925/1929 ‘o L, 624 b, 62 1,14
1930 ‘e 4,802 4,802 1.12
1931 . 3,082 3,082 0.21
1932 .o 1,653 1,653 0.38
1933 .. 1,296 1,296 0.29
1934 .. 3,165 3,165 0.70
Average :

1930/34 . 4,799 4,799 C.éL
1935 .. . 3,889 3,889 0.84
1936 .o 3,659 3,699 0.79
1937 .o 4,607 4,667 0.98
1938 3,536 1,330 4,856 1.01
1939 926 1,475 2,401 0.49
Average

1935/39 2,231 3,000 3,904 0.82
1940 4,715 1,879 6,5% 1.31
1941 3,983 1,675 5,658 1,12
1942 4,823 2,267 7,090 1.38
1943 3,406 1,275 4,681 0.90
1944, 3,868 1,724 5,612 1.06
AvVeragce

1940/4L4 4,163 1,764 5,927 1.15
1946 4,156 812 4,968 0.92
1947 3,99% 2,902 6,896 1.25
1948 7,819 1,450 9,269 v 1.65
average .

1945/48 L,773 1,600 6,373 1.16

Source: Dupartomente le Inlustries Fabriles
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S4CTION 6, PLYWOOD

I. General Aspects

Chile possesses important timber resources, amounting to 16 milliion
hectares of forest land, which represents 22 per cent of its continental
area, This is equivalent to 2,9 hectares per cépita against 1,85 for
the United States and 1,5 for the world, In terms of commercial
plantations the proportion per capita is: 1 hectare for Chile, 1.3 for
the United States and 1,2 for the world,

It is interesting to note that Russia possesses the greatest
extension of forests (21,1 per cent of the total arez of the vorld) ,
followed by England and its colonies and protectorates with 14 per cent;
then comes Brazil with 13,4 per cent and next the United States, 9,1
per cent;  in South america 3.5 per cent correspond to the Argentine,

3 per cent to Peru and 0,4 per cert to Chile,

Nevertheless it should be mentioned that the greater part of the
forests of certain countries ccnsists of species of little commercial
value and that great extensions in countries such as Russia and Cancda
are not, in fact, eccnomically exploitable,

In Chile the commercially exploitable area is appreciable, the
specivs being of high quality consisting for the most part of hard woods
of temperate climates, which are scarce amongst the world velume of
forcsts, Despite the fact that the groatest amount of lumber used
comes from conifers, that is, evergreens, the hard woods of Chile acguirce
great importance becausc of their accussibility, and constitute one of
the fow reserves of hard wood in the tumperate zones of the world,
Chilcan forests consist of trces from 6 to 25 and wven 35 metres high,
and with a diameter up to I metre and over, The Tamarack and the
Araucanian pinc. reach extraordinary dimensicus, There ars many
specics found in the forestud arca, but it is important to note that
two to five predominate, which dous not occur in the hard wood forcsfs
of other countrics. Thus the coigus, teak wood, vim and tenio,
represent 73 por cent of the volume suitable for sawins.'w Natﬁfally

/forests e¢xist
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forests exist containing only onc spacie, principally coniferous, as is
the casc of the Tamarack and Araucanian pine,

The Chilcan forests are distributed through 28 degrees of latitude,
varying from the smzll trees and shrubs found in the North to the heavy
forests of the South.

There are 143,000 hectares planted for commercial purposes which
include species such as tall pine 58 por cent, cucalyptus 31 per cent,
poplar 4 per cent and the remainder corrcsponding to cypress and acaciza,

The total volume of usable timber available in Chile amounts to
1,840 millions of cubic metres: of this 48 per cent is found
dist}ibuted between Arsuco and Llanquihue; 36 per cent in Chiloé and
Aysén and the rest in the remsinder of the Country.

The annual increase of timber is cstimated at 20 miliion cubic
metres, i,e,, 1,1 per cent of the totol volume of standing timber; of
this increasc 85 per cent corresponds to natural forests, The decreasc

is estimated as follows:

Felled timber 5.5 million cubic metres

Destroyed by fires 19,0 n " n

wind storms 3,0 " n "
Totzl 37.5 1 n it

|

0f the volume lost, 98 per cont corrusponds to naturel forests,
the losses in the planted forests being insignificent,

As the decrease in the forested arca is greater than its acnnual
increase, experts, including the United Statces Forestry Commission
which studied the timber problem in Chile, heve recommended an
2ffective control of forest fires, 2 chonge in the prescent system of
cutting or felling, ond systems of sccoﬁd growth and recforcstation,
The Chilean Government is taking the necessary measurcs to prescrve the
forcsts and increase their contribution to the Nationel economy,

Netural forests provide 82 per cent of the cut timber and the
rest comes from forest plantations,

/in estimotion
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An cstimation of the uses of felled or cut timber is given in the

following tables:

Teble 1. Utilization of Timber
SH ‘ Percentage Specice

Fuel : 55.5 Qak, eucalyptus, lingue,
coigue, tall pine, ulmo
and raull,

Sew-mill Timber 27.5 Ock, lourel, rauli,
coiguz, tzll pine,

Reilwey sleepers 6.6 Gek

Pit props = - 5.5 Eucalyptus

Posts, fenccs 2.9 A1l species,

Jeneer and plywoods 1.4 Araucanisn pine, tea

' tnd colgue,

wooa pulp 0.5 - Tall pine

Poles for comunicrtion

and power lines 0.1 Cedor, cypress and
oak,

Sourcc:  Corporacidn de Fomento de la Produccidn.

Two fundrmental problems arise conéerning wood generally: the
foct that 1t is not put to rational uses and the preservation of forests
in order to avoid their dpstructioﬁ, ¢specially by fire, sccond growth
and reforestation being necussary.

Plywood is one of the most important uscs fer wood as is z2nalyzed

helows

IT. Pliywood Factorics

There are three frchbories loceted in the Southern pnrt of Chile,
{Curacoutin, Nelture, Puyehe) and o fourth is being installed.

The piywood industry is relotively new, Tt started in 1940-42
and grew nctably during the last yecrs cof the war, owing to & large

/demend and
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demand and the export trade, since Chilcan costs enabled it to compete

-on the internationel market,

III. Machinery and Installations

The machinery and installations are modern, efficient rotary
lathes and hydraulic presses being employed; the manufacture of plywood
is onc of the better organized wood industries, Of the paid-up capital,
18 per cent corresponds to investments in machinery and installations

and 16,5 per cent in lands and buildings,

IV, Additions and New Plants

The industries which arc installed plan to meke extensions, in
order to process prcssed woods, using for this purpose all the waste,
bark and trees not suitable fér plywood, Dryefs, fixers and gluers
will also be added in the future, It is also planned to complete the
usc¢ of the wood in one of the factories, by means of the equipment
necessary to fabricate barrels and for the distillation of wood,

In Magallancs a plywood factory is being installed, for which all
the new and modern machinery has been purchased from Denmark, zs a
Danish capitsl investment, .This factory will use wood from a region
which so far hss not been exploited industrially, pérticularly the
Magellan oak, annual productive capacity of 3,000 cubic metres, The
plywood is intended for export, principally to Denmark, The conditions
will be favourable since the forests will be leased advantageously and
the necessary merchandise and maechinery can be imported duty frec in

that region,

V. Raw Materials and Products

The plywoods are made from variocus woods, the majority from wild

forests and approximately in the following proportion:

Table 2, Categories of Plywood

Aroucanian Pine 55 per cent

Teak Wood 23 - n

Coigue : 13 . "

Rauli 4o R

Ulno 5.

100 ¢ "
Source: Departamento de Industrias Fabriles,

/The busic
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The basic dimensions of the shects are:
2.20 x 1,525 metres and 1,525 X 1,525 metres

snd shoets may be obtzined within any combination of these dimensions,
The thicknesses vary frem 3 millimetres up to 24 millimetres, the niost
courron being 3, 4, 5 and 6 millimetres

The Chilean plywoods are of very good quality, especially the

Arauconian pine, and are ensily placed on foreign markets.

VI. Production and Supply

When domestic production begen, imporis ceascd, and ns the copacity
of the installed production was more than 20,000 cubic metres per year
and superior to domestic consumption (estimated at botween 4,500 and
5,500 cubic metres), exports were made from the beginning in order to
riaintain production 2t an acceptable level, The corresponding figures

are snown in the following table:

Table 3. Production and evoilable belance of Plywood,
Yenr Production Exports Rermainder not Exported
T 7" In cubic metres )

1943 6,550 3,500 3,045

1940 6,551 L, 6zh 1,927

1945 - 9,010 3,235 5,675

1946 8,428 5,868 2,560

1947 12,078 4,183 7,895

1948 2,464 2,900 9,564

1949 11,529 5,483 6,066
Yearly

AVSTrAge 9,516 4,269 5,247 _

Source: Departamento de Industrics Febriles.

The principel destination of cxports has been the Argentine,
Englond and = small aaount to Bolivia, The value of exports in 1949

totalled nn equivalent of 1,790,000 dollars,

VIT. Importance of the Industry

Tts importance can be appreciated from the following detaills,

Paid capital of the plywood industry reached 147,000,000 dollars.

/The number
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The number of workmen employed amounted to:

Year Number

1947 1,297
1948 1,479
1949 1,486

The following figures though they do not correspond to the total

arg representative of this industry,

Table 4 Consumption, Production and wages for Plywood
Electric Energy Production
Year Consuned Index of per men Average
KWH Production per yeor annual Sclary
Cubic Metrcs (In Cubic Metres) (In pesos)

1945 214 100 7.2 7,820

1946 275 ' 8L - 12,250

1947 242 124 10 9,200

1948 250 129 8,3 11,140

19:49 330 108 6.8 13,350

Source: Departamento de industrias Fabriles,

Despite greater mechenization in some of the sections (larger
consumption of electricity), the workmen produce less, a fact which is
observed in various industries, The preduction of 1949 reprcsents a
value of 3,760,000 dollars, of which an e¢quivalent of 1,790,000 dollars

was exported,

VIII. Problems
The per capita consumption of plywood in Chile is small, as is

deduced from the following comparative figurcs:

Country Cubic Decimetres
Englend 7
argentine 2.5

Chile 1

Peru 0.5

There is thercfore an important potential rmarket in the country.
The main importer has been argentina, whose demand has been

/sufficient to
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sufficicnt t o cover production, After 1947, argentine closed its niarket
to foreign plywood, =s it had its own factories.  The Chilean industry
found itself with no markct for its production and at the end of 1949
began to accwaulate on important stock for which it had no outlet,

The Argentine market being closeéd, the Chilcan industriclists tried
to sell their production in England, & market in which prices have lately
fnllen, constituting a further obstacle in the way of exports from Chile,
The low price reached by plywcod is due to the fact that meny countries,
including Russia, have protected their industries and also because in
European countries reforested forcsts nre used industrislly; this means
that in a forest there will only be cne type of trec, and thot it will
be cut at the proper age to be able to fabricate a good plywood, thus
simplifying end standardizing the process of fabricetion,

The influence of the different factors in the costs can be seen

from the following figures:

Wood and Wood Cutting 28 per cent
Transportation 28 1 "
Processing 22 "
slectric and Steam Power BUORNNL "
General Expenses _12 "
Totzl 100 ¢ "

Some of these items nay be reduced, For instonce in the felling of the
trees, instead of employing meinly the cross-cut saw and wedge system,
a more eccnomical nmethod, such as the circulor saw, could be npplied,

If tractors were used instcad of oxen and carts for the transportation
of the logs to the nill, costs could be reduced with & lower capital
investmoent,

Howcver, owing to the lrck of foreign exchenge it has buen impossible
to make these improvements,

The actunl processing hos been carried on under favourable conditions,

This industry has had no d4ifficulty in securing lsbour since the
industry is locatced in zones or districts of little industrialization,

/IX. Conclusions
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IX.  Conclusions

1. The plywood industry is in good condition ahd produces more than
is needed to aipply the internal consumption, so that it is necessary to
export, The quality of the product is well accepted in foreign markets,
but its prices have not lately permitted an increase of exportation,

2. There is a poséibility‘of lowering costs by rmeans of mechanizotion
of the felling and transportation of the trunks, but this has not been
possible up to the prescnt time due to the general scarcity of foreign
exchange, |

3. It is expected that the new rates of exchenge of 60 pesos per
dollar, will favour exportation, thercby contributing to the plzcing of

Chilean plywood in forecign markebs.
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SECTION 7. WOOL

The wool industry is the oldest in Chile; as early as 1541, the
Tndians vove the wools of the guanaco and vicufla, dyed with vegetable
dyes. The Spaniards introduced the use of sheep's wool.

The regions of Calera, Talagante, Bucalenmu, and Chillan have been
famous textile centres which in the eighteenth century reached an
approximate annual production of 100,000 metres of Chillan type flannel,
which was sold for high prices in Lima and Buenos Aires.,

Tn the nineteenth century the first establishments for the
nroduction of wool appeared, The patriotic Army of Indep endence which
fought in the first years of the past century was dressed in the
product of the fulling mills whick had been established in Santiago
from colonial times, first of all in the extreme western districts,
and shortly aftervards on sites now occupied by the Compaiiia Nacional
de Tecjidos E1 Salto, an important textile factory.

The principal cloth factories of todny date from the past 30 years.

In 1942, the factories sngaged in the manufacturc of wool reached
155, of which 40 were checked by the Dircccidn General de Estadistica;
this number vont up to 44 in 1843. The total number of establishments
at present engaged in manufacturing ool cnn be cstim ated at over 200.

As for the total number of workers cmployed, the 1242 census
gives the figure of 6,044; the present numver is estimated at over
10,000.

The wool irdustry is chiefly engasad in the manufacture of
woolen cloth, yarn for selling purposes, knitting wool and knitted

fabrics.

I. Locaticn and size of factories.

According to the census of 1930, 24.8 per cent of the factories of
the wool industry vwerce located in Conce speion, 21,10 per cont in

(]

Valparaiso, and 20.4 per cont in Santiago; the Corconcion factories
employed 62 per cent of all the workmen engaged in the mirufocture of
vocl.

In 1946-1947, 91.5 per cent of the factories for yarn =nd

woolen fabrics were Locatsd in Santiago, 4.5 per cent in Concepeidn,
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2.% per cent in Valparaiso, and 0.5 per cent in Antofagasta, the nost
important factories being situated in the province of Concepcidn.

In 1949, where woven cloth and woollen goods only are concerned,
70 per cent of the production came from Concepeidn, 5 per cent fronm
Valparaiso, and 25 per cent from Santiago.

The total number of cloth factories amounts to 45, 10 of them
producing 60 per cent (5,650,000 metres) of “he total; there are 4
producing over 500,000 metres each, one of which reached on annual
output of 1,000,000 netres in 1949.

The woollen cloth factories taken together, have 2 rotating
capital of more than 1,7C0,000,000 pesos, The proportion of the amount
invested in land ~nd buildings as compared with the investment in
machirery and installstions is 1,1 for 1948 and 0.75 for 1947; during
1950 this ratio will increasse owing to investuents in new machinery and

installations made during 1949.

Ii. Zfroduction and rrw matericl

The production of woven cloth woollen gnods and woollen yarn for

weaving, and the rew materizl consumed has been as follows:

Table 1.  Production of woollen

cloth and consumption of wool

Production Wool consumed
Year  Hetres of  Kilogramses Unwashed wool Washod wool

cloth of wool National National Imported
1029 1,751,000 193,254 - - -
1920 1,770,000 238,757 - - -
1931 1,214,000 354,105 - - -
1932 1,694,000 553,245 - - -
1933 2,281,000 485,895 - - -
1934 2,794,000 504,662 - - -
1935 3,915,000 568,738 - - -
1936 4,210,000 532,706 - - -
1937 3,809,000 505,072 - - -
1938 3,377,000 611,834 : 3,205,000 430,000 302,000

/1939
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Production Wool consumed
Year  detres of  Kilogramnes Unwashed wool Wnshed wool

cioth of wool National Vational Imported
1939 3,538,831 685,658 3,205,000 541,000 182,000
1940 A,O‘O L5 823,493 5,081,000 695,000 73,000
1941 L.465,959 673,108 4,649,000 758,000 57.000
13542 5,315,777 1,004,593 3,912,000 2,184 000 L7, 000
1943 5,241,735 1,259,757 4,222 000 1,684,000 9,000
1944 5,7 3,195 1,267,148 3,938.000 2,159,000 105 000
1945 6,22&,276 1,329,509 3,160,000 2,304,000 472,000
1946 6,664,602 1,340,727 Ly, 474,000 2,653,000 681 000
1947 7,353,085 1,999,321 - - -~
1942  §,500,000 1,500,000 - 6,600 000 985 000
1949 9,355,816 1,550,000 - 8,330,000 564,000

Source: Departaments de Industrias fabriles - Sociedad de Fomento

Fabril.

attention may be called to the increascd production of woollen goods
during the 1929/194%5 oericd, in wi:ich cutput increased up te 140 per
o s 2 b I

cent; this incrcase has comtinued, rcoched 120 per cent during the 1935/
1949 period.

was stepped up from 1932 onwzrds, due to the protcctive mensures of this

It my be scen thot, excent in a few instonces, production
perisd and to the shortage of foreign exchange which automatically
restricts imports.

J[ith regard t» raw material, an ircrcase may be observed in the
consumption of urnwashed wool, which increased by 40 per cent between
1938 and 1946,

snsunption of national washed wool is particulerly noticeable,

reaching its maxirum in 19403 the increase in tho
increasing
iuring th: same pericd by 51.5 per cent, and recching its moximua in
1942, With regard to import.d wool, therc was a decrease from 1938 to
1943; a sustained increass was however observed from 1944 onwords, owing
to the tendency of consumers to prefer worsted to woollen, 2 tondency
which had its effect on production,

If we accept shrinkage »f 45 per cent in the washing of unclean
w01, we obtein the follewing percentages for the consunpbion of Imported
wool in regard to the total (washed and urwashed wool, the latter being

/eomverted to
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converted to washed wool).

Yeor 1938 1939 1940 1941 1942 1943 1944 1945 1946 1948 1949

Percentage

imported 12,2 7.3 2. 1.7 1. 0. 2.3 10.5 11.8 12.7 6.3

The largest proportion of the wool produced in Chile is of the
intermediate and low-grade type, and only a very small proportion is
fine or oxtra fine,

The bulk of the cutput comes from hagnllanes; fine woven cloth
cannot be obtained from this wool, owinz to the fret that i%s finercss is
from 46s to 58s, so that it is not suit ble for the profiteble spinning
of yarn with an averecge count higher thon 303 1t is besides a springy
wool which is not easily felted, ©5 is nerino wool, and although it is
true that it is very suitzable for yarn usced for aeking underwear cte,,
it cannot be recormended for the manufictire of woven cloth, Further
the feel of these wools 1s not un b5 thue shtandard the public demands in
a fine quality,

Tre anrunl production =f unwashed wool from lagallanes amounts today

to about 11,000 t.ns, and its average composition is as follows:

9 per cent of 58s (4 per cent of this quality is of 60s)
53  npor cent of 56s
17  per cent of 50s
1, per cent of Lbs

19.6 per cent of 40s and "pieces" ("lana de ojo", belly wool, locks,
N
(5] uC.)

In Aysen the anmuzl production of wnched wool amounts to 1,000
tons , of which 300 tons consist of merino wool with a fineness of 56s
to 58s,

The central zone »f Chile proluces approximately 3,000 tons of a
finencss of 50s to 58s, and 350 tons of waished merins wool of a fineness

of A0s to ALs,
/The quantity
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The quantity of nerins wool available in the country amounts
annually to approxinmately 650 tons, ‘

As we have seen, the national industry has at its disposzl 45,000
spindles for worst:d which could producc annually 36 grade, about
3,000,000 kilogramies of worsted of an average count of 36, If we
estimate that, of this output, the country can ccnsume 400,000
kilogrammes in underwear, etec., or knitted goods, and 100,000 kilo-
grammes of wool mixed with staple rayon, approxinately 2,500,000 kilogrammes
of yarn would be leoft for woven cloth or worsteds; this yarn would allow
of the monufacture of zppreximately 5,000,000 metres o~f cloth; so that .
if we consider thot in 1949 the consumption of worstsed cmounted to
nearly 3,000,000 mstres, then the installations have a capacity
sufficient to cover for some time at least (bearing in mind that, as we
have seen, the tendency to use worsteds is on the increase) the demand
for this type of worsteds ani woolons,

with the new installations, after 1950 it will not be necessary to
import wool tops, which on some occasicns have accounted for ncerly
150,000 dollars yearly.

The menufacturers profer the merino wool of the central zone for
the production of fine worsteds. The supply of this wool is however
insufficient to cover the demand, and it has thoerefore been necessary
to import wool, the bulk of which comes from th: argentine and some from
Australia; the industrialists and experts arce therefore pointing out the
nccessity of developing the vroduclion of merino wool in Chile, starting
with the importation of suitable breed-stock, as there will in the
future be a substential demsznd for this type of wool,

With regard to raw moterizl in general, a tendency may be obscrved
towards an incresse in the consuiption of wnol on the part of ths wool
industry of the country, and 2lso 2 tendency towards a decrease in the
exportation of woel, without any noticeable relation between the two
tendencies being evident, as may be deduced from Graph 1; which can be

obtained from Chort 1,

/III. idechinery
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III. Machinery

The large wool factories are fitted with complete equipment for
spinning and weaving. The spinning mills devote themselves to supplying
the sinller cloth factories,

4 large part of ths equipment is old, it being estimated that in
1945, 50 per cent of the machinery used by the spinning mills had been
inuse for 20 years or longer,

From 1945 onwards there has been a great tendency to use worsted,
owing to the improved economic situation of the population, On the
other hand, the situation created by the wer and by the shortage of
foreign exchange actsd as a powerful incentive to the expansion of the
cloth industry.

Thus in 1946 there wcre-65,000 pindles in operation nearly all in
woollen, and 1,208 looms; it is estinated that in 1950 there will be
81,200 spindles for woollen, 45,600 for worsted and 1,870 looms, of
which 15 per cent will be automatic; and the possibility of converting
2 lorge number of the present looms (110 picks) to semi-automsatic ones,
in accordance with the trend in Surope, is under consideration.

The latest enlargements, as well as the new installations, are
based on new machinery which is mainly Italian, French and English,

The cloth industry, which in 1929 produced 1,750,000 netres, reached
the figure of 9,355,000 metres in 1949, 2nd it is estimated that in 1950
with the new installations, a total of 12,000,000 metres can be produced,
of which 5,000,000 will be worsted and the rest woollen. If we recken
that 3 metres per inhabitant arc nccesszry in order to clothe the
population adequately the maximum annual consumption of worsteds and
woolens should amount to 17,000,000 metres; this accordingly signifies

that the consistently low figure for production is purely theoretical.

IV, Lobour and encrey

The woollen and worsted factorics, which in 1938 occupied 4,120
workers of which 47 per cent woere women, in 1949 occupied 7,000, of
which 45 per cent were women, The toble below gives these percentages

/for the various



E/CN,12/164
Chap, XXIII
Paze 81,

for thc warious yearg, as well s the consumpuion of cneryy and the

%

annu~l nroduction por worker (taking an averape of C.2 kilograms per

acthre of cloth):

Consunption of Tabour o~nd Povier in the
rotuction of .joollen Cloth,

o}
o
F »f
v}
I4S]
o Eep]

Percentoge of

“fomen in the Arnnusl procduction

total number kilograms per {o77eMe conswcd
Ycar of workers. worker M“ia“l’“ ner worker

1936 47 1,00
1939 5 1,620
1910 7 1,680

1511 26 1,600
1842 L8 598 1,270
1025 . S 1,730
100 5 SRR 1,770
1915 5 300 1,800
1616 27 76 1,810
1017 - - -

1020 L5 215 1,820
1050 ad 1B 1,950

Source:  Dentrtomento doe Indusurincg Fabriloes,

n 196 the cnnual yroduction por vorker inercased in 879 in
corparisen with 19383 and Irou 10°R omwards there arc on the vhole

cnses in orodvetion vor workicr in comporison with the

(0 TR [N . Firy - PR a4 SR
these inzcrenses cre due in creat part to tho

-

sroduction of woollen yorn and honvicer cloth, of which the
I 3

install-tions arc hor wield,

e { T ma i TG0 N - P R N SRR O R T AN ST prATls NN
In 1928 md 1819 the production in kilopgrames por worker docroensid,
A Bo the oreootor inportuice ohuashed to the monulacture of worsteds

ndG rronllens lichter in compoarison: vAth those nroduced in procceding
- <o

VIO S

ords nochonization s observablo din th

e
v orrorkor vhich anovnted to 1,520 dn 1058

Ao
[ S V)

e

Irbovr, 'mch ol dils s obioined

/e factorics
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the Tachtorics themselves, whore the worker startes as an apprentice,
ro mechrnical traoining schools cidst in the district of Tomé, a centre

for the production of woollen clothj; they speceialize in spinning,

weaving, and dycing, with courscs widel last fwro yeorsy there is also
an Tndustrinl School in Concepeidn, vhere a 3-ycar course cniitles onc
to the dsgroee of craftsman in tho tranchics of soinning, weoving, sizing
and dyeinge The difficulty consists rather in sccuring good
technicimsy
Ve OCosts.
The influence of prices on the variocus iltcis of crpendaiture are o8
follovs:
Teble 3. TProduction Costs for Joollen Cloth
1938 1946 1948
s Mnterial and other materinls
Domcstic 26,97 39 4R% 23455
Immported 12,7 1047 15.1
51 B =4 L=}
Combustible R.5 2 1.8
3 w R O g
Tlcetrical Bnergy 1.6 1.8 1,6
11,2 18,8 RDW3
Salorics e 548 Lotk
hotes and toaes N 5.C 7.7 .
. ot o -
Social Lairs 3.8 :;J
General Dxpenses LT 15,3 13,7
— —e
e . o )
Totals 100.0% 100,05 100405

Source: Dircecidn CGenernol de ostrdfsticn, Deportomentc de Tndustriazs
fabriles,

The chances in expenditure are ovident, showlng an incroase in the

irportance of raw matorinls and sorticulorly of domestic rav moterlials,

~nd o decrease in that of imporss in 1040, vising ognin in 18I0 owring to

tle increased prices’ of the 1atter:in like mannor, the importince of
wnges increased owing to the higher rates that were paid., General
experscs decreased appreciably in 1946, and Wncve:qod in 1948,

© " If the rise in the cost of production %8 compnrea rith the r*se in the
cost of 1iving, over n psriod of years, the form@ hns been less than

the latter; or rather, the real cost of woollen goods has shown a

/proportional
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Table 4. Production, importotion and consumphion of woollen

ngg;and Epgllen clf@h

Tons
Consumption
Year Production Importation Consunpbion % average .
increase for
5 yesr period
1936 2>2—l7 725 ~9 /‘}+‘~
1937 2,029 787 2,315
1938 1,563 726 2,688
1939 2,.01 77 2,819
Average 1936-39 2,077 739 2,816
1640 2,440 849 3,259
1941 2,459 600 3,059
1942 3,131 5% 3,723
1943 3,356 552 j,/os
944 3,576 269 3,845
Averrge 19L0-Lh 2,992 572 3, 554 27.1
: YL 3,820 192 4,011
1946 4, 507 208 4,71k
1947 Ly 9Ll 363 5,304
1948 4,900 426 5,226
1949 5,290 283 5,573
Average 19L5-L9 4,692 294 k4,966 39

- ———— . —— e o a— — S

Soureas: Asociacion de Fabriecantes derPafios de Lana.
Direccion Gcncral de Estadistica.
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Izble 5. Production, importation ond consumption of woollen cloth

Tons
Year Production . Twuportation
1929 700 1,264
1930 708 1,287
1931 L86 - 632
1932 678 149
1933 912 58
1934 1,118 184
Average 1930-34 780 462
1935 1,566 504
1936 1,684 715
1937 1,524 773
1938 1,351 708
1939 1,416 697
Average 1935--40 1,508 679
1940 1,616 837
1941 1,786 591
1942 2,126 591
1943 2,097 547
Lverege 194L0-L4 1,687 565
1945 2490 189
1945 2,666 204
1947 2,941 345
1948 3,400 L20
1949 3,740 283
Average 1945-49 3,047 286

~e

Source: Departamcnto de Industrias Fobriles.,

Fabril.

———— ——

Consumption

1,964
1,995
1,118
S 827
960
11,301
1,244
2,070
2,399
2,297
2,058
2,112
2,187
2,453
2,376
2,417
2,64,
2,491
2,678
2,970
3,286
3,820
4,023
3,3555

—— e ao—

Consumption

% average
incrcasc for
5 year period

S S B e e S P B S ——— o %

Th

14

— e ——

-— -

Sociedrd de Fomento
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‘n the firurcs is the result of

[N

rroportional decrensc, and the lncrelsc

tic inflation prevalling in the country,
Thie cost of production is high, duc to the relatively low capacity

of the factorics; to the output of the Chilean vorkman which 1s

inforior Yo that of the Furopean or Horth Anerican, and is not offse

by the lower wages he recelves;  the ancessive personncl, which at

present has an average of 5.0 worlkmen for cach loom, = figure which in

UQ

1043 was 6,23 in Mexico, on the other hand, the average is 3¢5 vrorkmon
per loom, On the average, cach loor in Chile is managed by onc workmm,

h ig also a low figurc,

VI. OSupply md Consumpbion.

I ordor to determine thoe consumption, (Table Moel), lot us consider
s A 9
imnorts ond production, siuce Lrporits Lave no sicnilicance in vicw of

ES

those Figurcs (20,356 kilograrmes in 1945 -nd 21,300 kilogrumoes in 1047).

.

2 yill consider inports as o vhole, vhore cloth ~ad wroollen yarn

oy

C
arc concerncd;  in 1925 theso imsorts nnmounted to l,uad,O( Idlograimes,

e value of vhicl 3.6, of the total imports of tho comnirys

in 10.0 the imports amountod to 203,200 kdlogrammcs, ropriscnting Lol
of tho btotol value of tho Loporis ol the country.
s o

The greater port o thc 7 woollen cloth, which

<

i 4 ] LN R B R R vl - an oyt S T AL
ahoub 057 of the totnl in 19085, and 00,070 in 1020,

1

BT N | o~
avernos relcht of D.l

d
on dorvstic productic:

-
}‘J
2
c
@]
3
Q
@]
&
O
o
“w
S
&
o

- oy - N e Ty e Lo Ty . K PR N K Kal
kilopranmes per metre hoo boon thion as o bLAsls tor e converoion of

. ~ . 1 - . Yyt e Jn Tahllo ¢
metros of cloti into kilosrarmos;  this has boen used in Tnablo 23

from this we have proovired Chart "2, ich cleardy

tondencey of Chile towords self-scufficicrcy, Dochuse pre
ore apnroninnting more md meore closely to those for conswnnbion, while
imports are stendily deercasingy it wdlil however “drrare Lo uccessary Lo
tale immorts into conmsideraiion sincc, ¢n vior ol the sitaction whore
Jorcim trade is concernod, Chile 1s oulljca to import woven cloull fronm
certnin countrics,

Chart 3, obtained from Table

(@}
-
-
o]
=
[l
)
@]
]
(o
©
6]
ot
=)
D

tondency in -
NS

reforsnce to roellens and morsteds, Tt noy be obscrved thnt from 1029

DT con Du_,O“, ISie 7__;..- ns

o o ey A s R )
nd conguaption contimica

/%50 incroncos
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to increascy Imports of worsteds, which in 19R9 reached 1,255,000
kilogramics, fell to 363,000 kilogramacs im 1927, i.e, by 717, while
congunption rose by 697 in the same period, Conscquontly, 1f lnperts
could hove moinbained this inercose of 897, they tould have anounted
to 2,120,000 kilorrarmes in 19473 bub as they only anounted bo
355,000 kilograrmes, actual imports have only come to 175 of that
theoretical ficure,

The per coplta conswmption of woollen 7oods has

incrcensed by RE,
from 1950 to 1947, as woy be inforred frow the Tolloring figurcs, in

which, by way of illustration, the prices have been given for domestic

and imported products, in so for as they wore available,
Table 6: "Per capitaconsunption and pricus of woollen
clothe
Yea 1920 1935 190 . 194b 1948 1847 1949
Conguption "per caplita’ ’
K1lCS soesoensssasane 04265 0207 047292 0501 06523 0,594 04650
liedium grade woven cloth Y ) S ‘ T
for nen, 5/nctre ..., cee  een  wse 54,41 76,12 96,44 155,90
High grade sroven cloth ' ' o ‘ Co
for men, &/metrc ..o cee  aes  wes 132,867 159 15450 333,33
Hirh grade wroven cloth o ’ C B '
Tor troncn, ﬁ/metre o cos vos eee 18,07 8,22 100 N.25
Tuported woven cloth 77 S ' ' s o
G/CtTC Colefs sonsne vee coe ces 010,75 370 209,90 ..
Sources: Deportonento de Industricc Frbrileos,  Coclodad de Fonente Mnbril,
e opproximote custons dues on woven cloth arc 17 of thulr c.i.f.

value, —idceh in 1950 will cmount to 5 124 nigos por Lilozrommu.  Soibing
O

1

aside considerations of cuality, total inports of the rroduc

cloth which in 1929 anocunted te aboub 9,300,000 nctres (L.¢, 3,720,000
kilosvammes) would have neant a1 outloy of Jorelen cichango oqulval:nt
o 53,000,000 dollars,

Tt should be rentioncd that tho quality of Chilean fabrics hias

1 .

improved considcrably, but is ot yob equal to high-grade imports,

although thore ore well-Toundoa hispes of this in the neer lubirce
The price of cloth 1s rogulated by the "Comisariato Genernl de

n“‘bc'n»‘»'u Saa sr P 5 1

Subsisvencics v Preclosh,

/I‘Jlb Ce .‘:‘
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The c.i.fs price of high-grade imported woven cloth is lower than
the mice of the best Chilean variety, but on acccunt of exchange
restrictions and protective measures, its importation isreduced to a

minimum.
Vil. Copclusions

1) The situation of the cloth; yarn and knitting wool industry,
has improved during the past few years, production aimost equalling
consumption. The quality of the cloth has improved, with an obvious
tendency torards en incresse in the preduction of worsted; this brrnch
of production can re;ly on rodern and sutomatic machincry; most of
vwhich has been made since 19473 mucho «f it is Italian.

2) The industry consumcs a large proporvion of national raw
matorial, but it will always be necossrry to import fine merino wool,
together with some tyres of heavy Hneoln, as well as smell quantities
of cmmecl and mohair, which arc used in the manufecturce of shawls or
"poncheos" used by country people.

3) Where rew material is comserned, the fundemental problem is
thot of incressing the production of fine merino wool in the central zone.

4) The industry has not had to face speciel problems as re gards
labour; it has made periodic read.justmenﬁs inwages, which are
accordingly high. Schools for the training of textile workers exist,
but the attendance is low.

5) The financi2l situation of the industry is good, =md has
ennbled expension and modernization on an important scale to be carried

out in the past few years,
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SECTION =  pAYNN
I Gerawi, dnfacts

Chile nceds large quaniities nf textiles and this has brought
about the creation of important industries which today supply almost
encirely the country's requirements of this material. Among these
industries, rayon, which today is of considerable importance, deserves
special mention.
L Facbtories and ma.hinery v

The rayon industry is {.irly recent in Chile, as its production
started in 1941 with the plant owned by SAID S.A., in Quillota, a few

kilometres from the railway station of the same name, or the line from

Santiago to Valparaiso.

Originally, the equipment had bcen ordered from Germany, but owing
to the war it was necessary to resort to other markets to’complete the
installation,

The capacity of production is 6000 kilos fcellulose in 2/ hours,
using the glutinous process; 20 spinning machines of 200 positions each
are in usé. There are twisting machines (of 160 to 250 twists per metre),
retwisters or winders (2000 twists), reels, spools, hanks, coil-winding
machines,'etc. the installation being completed with equipment for
washing, drying, bleaching, dyeing, etc.

4 plant also exists for the manufacture of sulphuric acid, with a
capacity of 12.5 trns daily; and one for the manufacture of carbon
sulphide with a daily capacity of 1.3 tons.

The defect in these installations is that groups of machines
performing the same work are, for the reasons expressed above, of
different types cnd origin, part of them also having becn acquired,
second--hand, or reconditioned which affectsz the quality and greatcer cost
of the product.

Various changes are actually being conmsidered, in order to
modernize and improve the installation and make use of the waste and the

poor quality thread, thus reducing the lossss,
»

/A nsw
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_ A mew plant hes roecently entered into operaticn, located in
Szn Juan, Llolleo, ncar the port of Son Antonio and belonging to the
Cfbrica Victoria de Puente Alto corporatinm.

e San Juan plant, intended for the production of rayon (briliiant,

C

s
o
o

A3
-

CaLin, crepe) will alse usc the glutinous preocess, thread slze
wili be 100,150 Denivr and finer, while as regards short fibre thoy will
preaucy 1‘9/16” long by 1 1/2 denicr, and also o special type to iz vith
wool of 4% long by 3 denicer,

Ti.c new and modern m;éhinery counts with 12 spinning maclines of
100 positions cach. »

A plant for sulphuric zcid will be installed nnd in the future
another for carbon sulphide., A spinning_mill with 5000 spindlzs will:
siso be installed to produce spun rayon with =z cupacity of 800 kilogroms
of cut fibre in & hours.

The installotions hrve bosn made by the Oscar Kohorn Co., U.S.A.
© -, Preduction

Reyon production in Chitc, cecording to readijusted and amplified

b

data (world Fibre Sarvey Fa0 1947) ls given below:

Ta®.: 1 Production of hoyon

Yoar uantivy Year qientity

(silograms) o (%iloprame)
194 50,150 : 1946 1,107,500
1542 . 173,200 - 1947 1,345,200
1943 404,860 - . 1948 1,494,600
1944 . £60,000 1G49 1,609,000
1945 709,400

Sourcce: World Fib»: Survey FAO, 1949

The produciion of rayon frem 1941 to 1949 totals 7,406 tons, rnd
the importation of pulp for rayon during the same period amounted o
8,750 tons, ¢ 1.18 tons of pulp per-ton of rayon, a figuré in agreement
with the accepted averages of 1.20. ‘

In 1949 the production of rayon in the country signified o saving
in foreign cxchenge of approximately 2,000,000 dollers, which amount
should be reduced by approximately 400,000 dellers for the importation

of wood pulp for the fabrication of the rayoa.

/The theorctical
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The theoretical capacity of plants installed is 2,300,000 kilograms
of yarn and 1,700,000 kilograms of short fibre, thzt is a total of
400,000,000 kilograms of rayon,
1v. Supply and Consumption

In table 1 production has beer shown with imports of rayon yarn,
thereby obtaining consumption (since exports are negligible). The
decisive influence of domestic production is immediately evident, as well
as its constant increase. Imports have decreased since production began,
until 1946, at which time they rose again, owing principally to the demand
for acetate rajon, the opague type, and a few other special types.

Annual consumption "per capiti” ‘was as follows:

Table 2  Per capita Consumption of Ruyon

Year gigggyams Year Kilograms

1930 0.10 1945 0.23
1935 0.20 1947 O.41
1940 0.33 ’ 1948 0.34

Source: World Fibre Survey, FAO, 1949
which compares with other countries as follows:

Table 3 Per capita Consumption >f Rayon in selected countries

Country 1938 19,8
Belgium ' 0.59 1.10
Denmark Q.55 0.68
Germany 3,30 1.59
Italy 1.54 0.55
Great Britain 0.95 1.55
United States 1.09 3.40
Argentine Q.27 0,45
Brazil 0.14 0,27
Colombia 0.23 0.36
Cuba 0.32 1.00
Ecuador U.50 0.59
Mexico 0.27 0.59
Peru - 0.09 0.05
Uruguay 0.27 045
Japan 2.59 0.32
Lgypt 0.18 0.18
Latin America 0.27 0.49
World .41 0.50
Sour. : World Fibre Survey, FAO,1949

/Table 4
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Table 4. Production, Imports and Consumption of Rayon

(Zons)

9 i-crease per
Year Production Imports Consumption Tive averages
of consumpticn

1925 - &y 8l

1926 - L4 144

1927 - 211 211

1928 - 323 323

1929 - 435 435

Average 1925/29 - 239 237 _
1930 - LL LOL

1931 - 326 326

1932 - 354 354

1933 - 304 304

1934 - 586 586

Average 1930/34 - 395 395 2.5
1935 - 900 9r0

1936 - 1,189 1,189

1937 - 1,148 1,148

1938 - 1,212 1,212

1939 - 1,:37 1,237

Average 1935/39 - 1,137 1,157 18.7
1940 - 1,655 1,655

1941 50 1,154 1,204

1942 173 681 857

1943 LT5 508 913

16544 560 527 1,087

Average 1941/LL 297 906 1,143 0.5
1945 779 518 1,227

1a46 1,107 521 1,629

1947 1,348 922 2,270

1948 1,495 385 1,88

1949 1,609 1:2 1,731

irerage 1945/L 1,254 LSk, 1,748 5,3

Source:  World Fibre Survey, FAO, 1947, and "Direccidn General
de Estadlstica. :

/It is interesting
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It is interesting to compare the per capita consumption of ths
most important fibres:

Table 5 Per capita consumption of selected fibres

Country Cotten Wbol Rayon
Chile 2.3 0.90 0.34
Latin America 2.8 0.41 0.41
World 3 - 0.50 0.41
Source: Departamento de Industries.Fabriles,
V. Types, gualities and prices

As regards the types of yarns produced, these correspond
fundamentally to the brilliant type, the opaque type being first
produced in 1949; 83 per cent of the production corresponds to the
chain type and the rest to crepe; 82 per cent of the manufactures has
been of 100 and 150 denier class (a unit which signifies the number of
grams that ¢000 metres of the thread weigh), the remainder in grades
of 200, 300 and 450 experiments starting to be made in the production
of grade 75. OSome special threads are also obtained such as "frissotine!
and "cordonette", which represent 2.5 per cent of the to%al.

The quality of domestic rayon has improved in the last years,
swme thread imported from Brazil and Italy on a few occasions was inferior
in quality to Chilean thread.

An analysis made in the Rayonier laboratories, in the United States
regarding tenacity, stretching and microscopic examination, showed that
the Chilean rayon fibre compared favourably with the North American
standard.

The wholesale prices of the domestic product fluctuated betwecn
3 and 3.30 dollars per kilogram (100 to 150 denier) in comparison with
the imported product which during the middle of 1949 varied from 1.60
to 2 dollars, at a rate of 43,10 to the dollar, for the brilliant typs
in standard skeins.

The tariff duties per kilo were the equivalent of 0.69 dollars,
but owing to the scarcity of foreign exchange imports have been restricted
to those types not monufactured in the country, acetete especially. The
high cost of the domestic product is due largely to the lack of
standardization in the installation of one of the plants, and its

relatively small production.

/The influence
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The inflvence of different items in the costs; and their
variation are indicated as foliows:

Table 6.  Production costs of rayon

Item 1942 1948
Raw materials
domestic T1.9% 4.0%
imported 44,0 17.6
power 7.3 - 6.5
wages 17,2 2104
amortizatisn 3.3 13,8
contribvtions
and G.G. 21.0 36,7
100.0% 100.0%

Sources: Departnmente de Industrias Fabriles;
Direccion Gencral de Estrdistica

It can be secn that the influence of the value of the row material
and ¢lectric cnergy hes diminished, and thot the incrensed cest is due
to higher wages and fundementally 1o amortization, taxes and genernl
expenses, whose participatiocn in costs has risen from 41.5 per cent
in 1942 to 71.9 per cent in 1943,

VI. Labour

Fermerly there wos difficulty in sccuring labour, but now this
is comparatively casy (altnough a zertain amount of special training
is necessary) as the salaries pald are high compured with other
industries,

The follewing table gives details of labour:

Table 7. Lobour employed in production of rayon

Year Index workers Per cent Averege yearly  Kilograms of
empiroyed Women salary (pesos) raycn per year
DEY WOTKCr

1941 100 L8.5 2,500 113

1542 110 45 6,520 354

1943 135 39 7,900 675

19L4 - - : - -

1945 194 38.4 11,700 820

1946 272 3967 14,300 o15

1947 266 37.7 21,800 1,135

15,8 278 36.4 23,200 1,200

1949 283 37.8 24, 400 1,290
Source: Departomento de Industrias Fabriles. Direccidn General de

Estzdfstica.

/Two stages
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Tio stages can be distinguished, the first, 1941/43, in which
production per worker was low until the plant began to function
normelly, and the sccond, in which the importation and commencement
of the inst:llation of a2 new plant signified an adjustment in
pboduction methods together with an improvement in quality, as has
beon previously mentioned.

In Brazil, in 1944 the cverage of five factories was 1,470
kilograms psr worker per year, with a total production of 8,717
tons; there was therefore an excess of labour in the Chilean plant,

VII. Raw Material

The beele row material nseded for the production of rayon, for
thread as well as for short fibres is wood pulp. In Chile, until now,
all the cellulose for rayon has been imported, as well as a large part
of the cellulose for paper and other uses,

Tné Production Development Corporction together with the Poper
and Cardboard Manufacturing Company of Puente Alto are studying the
instnllation of o cellulose factory to supply the needs of the
counbry, as experinsnts have shown that species of trecs exist in
Chile suitzble for this purpose, the plant will have a daily capacity
0f 100 tons of ccllulose, will be located in the province of Concepeidn
and will use the tall pine. A credit from the International Bark will
be us=d and the investment will amount to 5,000,000 dollars plus
200,000,000 pesos, In a second stage it 1s intended to go as far
as the proccssing of cellulose to be used for rayon, by means of a
plant for the purificztion of prt of the cellulosc obtzined for paper,
or else by me~ns of o supurate plant.

In 1949 the importastion of mechanicsl paste and chemical poste
smounbed to 21,000 tons, and that of wood pulp for rayon to 2,200
tons; the domestic production of mechanical paste and cellulose is

~around 18,000 tons; the mechanical paste i1s for newspaper paper and
the cellulose principally for writing papsr.

VIIT. Genecral situntion and problems

The rayon industry has expanded more especially due to the wer,
which restricted imports of foreign thread.

/4t the same time

'Y
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it the same time, the silk industry hes increased extraordinarily
owing to the scarsity of imported fabrics, as a result of the wor
and the scarcity of foreign exchange.

The principal problems ol the rayon factorices, as of meny
industries, 2re the high cost of production, the limited domestic
mark.t, and the difficulty of swcuring raw mzterinl and imported
spare p:rts, owing to the scarcity of dollars.

IX, Conclusions

1. The industry of glutinous royon is new in the country, and has
rocently succesded in producing a thread which comprres fovourably
with the United States stnandards,

2. The copaeity of production, once the new plant functions
nornelly, will be more than‘gnough for the necessities of the
country, thus leuving & surplus for expert.

3, Tt will still be necess.ry to import certain grodes of
thread, as well as certoin kinds of rayon.

L. Prices are higher thon the imported articles, but they zre
expected to £ 11 due to the better use and operztion of the
producing plants, 2nd to competition.

5, at present row moterial is imported, but the possibility

of its production in tho ccuntry is forescen.
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SECTICN 2. SHOE INDUSTRY

I.  General Aspscts

The shoe industry in Chile is quite old; the exact cdate of the
first ractory is not kncwn, but as far back as 1853 there was one in
Valdivia,

According to the industrial census of 1937, there were 156 shoe

factories distributed throughout the country, of which %56 per cent were

located in the province of 3antiago. In 1948 the 174 establishments
registered in the Depurtment of Fanufacturing Irdustries were
geographically distributed as follows:

Table 1. Location of the Shoe Factories

Lanber of Factories — Percentages

Santiago 153 87.96
Valparaiso L 2.30
Talca L 2.30
Concepci én 5 2,81
Malleco 1 0.57
Valdivia 3 1.72
Tarapaca 1 0.57
Osocrno 1 0.57
Llanguihue 1 . 0.57
Mangallanes 1 0,57

Total 174 100,00

Scurce: Departamento de Industrias Fabrles.

This table shows the concentration of factories in Santiago and
a distribution in the rest of the country which bears on approximate
proportion with the consumption of each region, There is a striking
lack of fectories In the northem part of the country which comprises
10 per cent of the population and where there are industrial centres
such as nitrate and copper plonts, which ore importarnt consumers of
shoes, As regards the size of the factories, the following

figures correspond tc the year 1948:

Number of
Factories Percentagss
Employing less thrn 10 workmnen L9 28,16
" n 50 1 66 37,93
50 or more workmen 59 J33.91
Total 174 100,00

Source: Derartamento de Industrias Fabriles

/ These sizes
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These sizes, which are small, can be appreciated by the following

dota:

Year Number of Arnmal Production Labeur (workmen
— Factorics (pairs per factory) _per factory).
1943 141 35,300 65

1944 131 - 39,100 73

1945 139 38,100 70

1646 135 41,300 Tl

1947 128 L1y, 000 76

1948 174 32,600 58

Source: Departamento de Industrias Fabriles
1T, Mhchirery
The shoe industry oncrates with mcchinery, nost of which is

leased fron the United Shoe Company, ot o fee for ecach pair produced,
vorying according to the type of mnchinery, he uachinery although
in general found to be in a good condition of prescrvation, in the
najority of cases has beenn in use for more tiwn 10 years and in some
casaes 20 years, In the process of fobrication some parts are made by
hand; in cerioin styles of womini's shoes the work is done entirely by

hand.

ITT. Row dMcterials
Most of the raw material is produced in the country. The anount

of material consuned was as foliows:

Materials 1935 1940 1945 1948

Leathers (square feet) 4,470,000  7,413.000 7,812,000 9,079,000
Sole leather (Kgs.) 2,12&,000 3, 556,000 3,8 000 4,233,000
2,2
=

2,
03,
Bindings (hetres) —— 29,000 2,88L,000
Scurces: Direccicn General de uutdﬁlotlbc ard Dera rtamerto de
Industrias Fabhriles.
The iuportation of leather (uppers) and sole leather for shoes

hos been occasional. In the sccond six months of 1949, the
rationing of leather was established, and importation from the
Argentine was begun, up to o velume equal to 10 per cent of

consunption.

IV, Production and Supply

Imports and exports of shoes are insignificant. Production
. / g

/practically equals
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practically equals consumption.

The production can be classified in three groups: shoes for men,
for women and for children, Each group includes various types
according to the different methods of fabrication,

The production of 1948, which reached 5,665,000 pairs, was

distributed as follows:

Men's shoes 28 per cent

Women's shoes 35,7 per cent

Children's shoes 36,3 per cent
Total 100.0 per cent

Production has risen as follows:

Year Pairs Year Pqirs
1935 3,587,000 1945 5,292,000
1940 5,146,000 1948 5,665,000

' Production and per capita consumption curves are shown in
Chart 1, Production hes increased 58 per cent durirg the past 13
years and per capita consumption 26 per cent during the same period.
Since 1939 consumption has reminced stationary.

.

v, Labour and Encrgy

In 1948, the number of workmen enplored in the 174 factories
registered in the shoe industry reached 10,288, The percentages of

nen were:

fear ilen Yeor Men

1935 63  per cent 1946 59.6 per cent
1940 59.5 per cent 1047 56.5 per cent
1945 53,8 per cent 1948 58.5 per cent

The average wages were as follows:

Year Wages

(pesos)
1935 : 8,60 per day
1940 17,59 per day

/1945

<«*
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Yeor Wages
_ (pesvs)

1945 5.82 per hour
1946 6,48 per hour
1947 7.83 per hour
1948 8,19 per hour

Choart 2 shows the curves representing the pairs of shoes
produced per workman per year, znd the pairs per worker in 1000
working hours, Production per worker per year decrzasszad after
1940; production per 1000 hours per worker is irrcgulcr, and fell
25 per cent in 1948 as compared with 1947,  Productivity of lobour
is therefore declining.

Chart 3 shows the enorgy comsumed por worker and per 1000 pairs
~f shnes produced, The conswantion in both cases has increascd
becoves production his been concuntrated in the better end nore

acenanized foctorics. The results of mechoanizotion woere nevertheless

3
¢
[oF

duced owing to the lower productivity of the workiwen,

VI. Prices

The prices of "hox c2lf" type of shoes and the sole-leather

—

1sel, and the relaticn between both, ore glven below:

Table 2. Consumption of Materials

‘Ven Rztail price wholesele price Relation
per poir (Kgs, of Sole
Leather)

(pesos) (posos)
1935 45,50 10,23 Lok
1940 90 15,74 5.7
1945 234 25.36 9.2
1947 278 26,53 10,5
1948 305.33 33.70 9.0

—

Jources: Dircecoicn Gencral do Botadistica v Departamento de Industrias
Fabriles. -
During the period of 1939-1948 the price of shoes increcsed

by 575 per cent, while sole-lenther rosc only by 249 por centg
the relation between both yrices increosed progressively until 1947,

/since when
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since when it hos tended b decrenso,

Vil Conclusiong
1. The shos Inwustry is foirly well 2ovelored in Chile
J Y i

the needs »f the country.

s
2., Up to the niddle ¢f 1949 the industry had been oble
noonestic row materiol., From this date it has had to
Per cent of the consuantion.

3. In genersl the wnchinery is in good conditiosn but

)

to dapend

import 10

L. Froduction has increcsed, but the ¢ mswiption por copite hes

rencined statizonrry,

5. The quality of the shoes has 2lwnys boen good, but the prices

heve increased notebly in recont yesrs

.

A
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- SECTION 10. CHEMICAL INDUSTRIES

I. Sulphuric Acid

The manufacture of sulphuric acid was besun in Chile in 1918, at

a factory in Santiago which amployed the lead chamber process.
<D o

> v e

1. Factories

At prescnt there are 4 factories in operation, One is situated
at Celama, and is run by the Compefiia Sud Americana de Txplosivos;
there is another at Quillota, owned by 3ald Hermanos, who are rayon
manufacturers; a third is loceted in Santiago, thet of Gellona Hermanos,
Limitada and lastly there is one at Sewell, Qancaﬁua; belonging to the
Braden Copper Company. The latter produces cxlusively for the

consumption of that company in the flotation of ores. These four

>
e factories together have an annual productive canacity of 37 thousand
tons., .
. The settinsz up of a contact plant has been practically completed
at the rayon and cut fibre factory owned by the Fabrica Victoria de
Puente Alto, in San Juan, Llolleo, with a productive capacity of
3,600 tons per annum, Financial difficulties have ﬁeld up the building
of a factorv in 3antiaro, in which it was intended to employ a
& modification of the lead chamber process, the productive capacity of
. which would have been 9,000 tons annually of acid at 60° Baumé. It was
| expected to bezin production about the middle of 1950.
The machinery and equipment in all these factories is relatively
modern with the exception of the one operating in 3antiago.
As raw material, they all use sulphur obtained from the deposits
in Northern Chile and turn out acid from 86° to 60° Baumé,
* 2. TFroduction and consumption
During the past ten rears, consumption has been supplied by
. domestic production, of wrich the remainder has been exported to

Bolivia, durine this veriod, a few tons of acid in

3, poineipally by the mining establishments in

containers -

the north.

/Production, imports
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Production, imports, exports and consumption in 1948 were as

-
follows:~ h
Production 25,916 -
Tmports 14 g’ -
sxports 423
Consumption 25,507 N
. . £
During the year 1948, 18 per cent of production was manufactured -
in the contact plants. The industry is working at 70 per cent of its
total capacity.
Since 1939, domestic production has been increasing steadily,
with the exception of 1946, when it dropped practically to the level
of the aforesaid ycar, This upward trend of home production has
enabled it to supply consumption fully.
Per capita consumption has been as follows: ‘fﬁ
Years Kilorrams
1939 ; 3,32
1940 2.7h p
1945 3.78
1946 2.98
1947 4.6
19,8 L.5
In llexico, for instance, per capita consumption was 1,26 kilos
in 1948,
. N . . . »
Prices of the imported product in contalners, and of the domestic -
-
article are shown below, in Chilean pesos pcr kilo: i
Table 1. Price of imported and domestic Sulphuric acid
Year Imported Product Donestic Product
C,T.F", Contact nlant Lead Chamber
1945 7.43 2.5 1.77
1Ghe ALL0 2.76 AN/ ’
1gL7 5.9 3.26 1.85
1916 1570 b5 2.5
Source: ¢2 Tadustriss Dabrilss & B
T Teneral de Teta
Custo > : crtation of sul-taric acid In containers
1s 12,80 chiloon > sz, end for the unsnccified product
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3. Various problems of the industry

The fundamental problems of the industry arise from the raw material
emploved and the irregularity in the operation of some of the factories,
The raw material required is sulphur, vhich is expensive in Chile,
Laboratory experiments are being made with a view to using sulphides
instead of sulphur. MNoreover, the factorics producing sulphuric acid
for sale do not maintain stable production. TFor instance, one factory
is turning out 30 per cent of its production in the form of 60° Baumé

acid and the remaining 70 per cent as a 660 Baumé solution. (Sce Table 2)

Table 2. Production, consumption of power and prices at

Productilion Drices at the
Annual tons of Consumption of power factory
Years Indices acid per labourer KH per ton of acid Chilean pesos

per kilo

1942 100 18l 9 2,9
1943 63,5 120 15.4 2.
1944 75 141 154 2.077
1945 2.5 118 17,7 1,77
1946 50 95 31.6 1.94
1947 63.5 131 11.3 1.85
1048 60.5 i 12 245

Source:- Denartamonto de Industrias Feobriles
Such irrersularitics arc nartly due to the fluctustions of demand,

and partly to the deficieont state of equipnent.

1. Factorics

cht soda ash factories in Chile, of which six are

e

There are ¢

3]

b]

a

located in Santiego and a further two in the Province of Valparaiso,

The cquipment in all of them is very primitive and furthermore the

processes adopted cre uneconomic, based chiefly on the use of nitrates.

The factorics 2re smell and do not seck to recover the sub-products,
Tor t

he menufacture of washing materials.

oy e oy Zeooat 50 per cent of cenacity. Production

is irrepular, depcrnding on conditions on the domestic market and the

/availability of
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availability of soda ash imports. Thc majority of thesc factories also
produce other goods.

Yo accurate data are available concerning production, hut some
astimotes have been made, Herewith the aveilable statistics:

Table 3. Production, Imports, and consumption of soda ash

Production Imports Consumption
Years (Crystallised Soda) (Soda ash)
. Ton s Tons ___Tons
1942 2,364 6,364 8,728
1943 6,873 4,302 7,484
1941, 1,730 3,273 5,008
1945 1,044 L, 741 5,785
1946 785 3,532 4,317
1947 2,509 1,041 3,550
1948 4,023 2,675 6,698

Source:- Departamento de Industrias Fabriles &
Direccién General de Tstadfstica.

During the period 1942 - 1948 no exports were made except in 1943,
when some Chilean soda ash lcft the country, notebly 3,691 tons for
Brazil. ]

In 1949, a new factory was sct up in the province of Valparaiso
producing 3,500 tons of soda ash, from which other products arc also
manufactured in the same cstablishment.

The following tablc shows the prices, in Chileen pesos per kilo,
for both the domestic and imported product ond the Customs Duties
levied on the latter.

Table 4, Soda Ash Prices

Domestic Product Importcd Product Customs Duties

Yecars Tactory prices C.I.F'. price levied

(In Chilean Pesos per Kilo)

1946 306 1,33 0478
1947 155 2437 0.478
1948 5.0F 3.09 0.478
Sourcot o Lonesie oo oo Industrias Fabrilos

/3., Problems and

‘e

‘F‘K 'l
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3 e Problems and Conclusions

Soda ash vroduction in Chile is still in its initial phase. The

process usuelly employed throughout the world, i.e, the Solway system,
has not been adopted in Chile, Schemes to build a factory of this tyre
have corie to nothing, nrincipally because of the small demand ,

The method of production is based on the emrloyment of nitrate,
burned in small ovens, and mixed with cokc or charcoel, Nitrous gases
are produced bv this combustion, but they arc not recovered, One of
the foctories intends to ricke use of these goses in order to produce
nitric acid and calcium nitrate.

However, the problem of the manufacture of crystalliscd or
colcinated soda ash connot be solved until o Solway systeom factory has
been built which at the some time would menufacture coustic soda and
bicarbonate of soda,

III. Caustic Soda

The production of caustic sodn is associzted with that of soda ash.

In Chile, stable production is carried on by the process of clectrolytic
in the factorics belonging to the "Cia, Menufecturcra de Papeles y
Cartones S.A.M and the "Farmocuimica del Pacifico". The former, located
at Puente Alto, sells the surplus production not consunied in its own
manufacturing operations, The other, which manufactures chemical and
pharmaceutical products, is in Santiaco, The caustic soda is generally
put up in 98° Baumé solutions.

Further to the factories mentioned, there are other undertakings
occasionally manufacturing caustic soda by “he caustification process.

The filament and spun ravon factories import the nure caustic soda
they require, The following production and import figures for caustic
soda are available:-

Table 5, Production, imports and consumption of caustic soda.

Years Productiou imports  Consumption  Pevr capita
(Tens) “Pong) (Tons) Consumption
(¥ilos)
1640 o !,789 2,734 0.55
1945 Y LT 6,181 1.16
1948 2,355 h,293 6,648 1,18

Source:- Departamento de Industrias Febriles
/There has
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There has been an increase of domestic production during the past

few years but it is still far from being able to supply total consumption,

demand still existing for large imports of this product. In 1948,
imports supplied 6/, per cent of consumption. It should be .pointed out
thet in 1942 and 1948, tvo new rayon factories began operations, both
consuming imported caustic soda.

The principal forms of caustic soda imported are the flakes usad
in the manufacture of anhydrous soap, and the snecial caustic soda used
in the manufacture of filament and spun rayon, Cther industries which
require caustic soda (zoap manufacturers, dyers, and cleaners, oil
factories, food processing, etc) use the domestic nroduct,

The rayon manufacturers intend to set up an elecirolytic factory
but at present are hampered by exchange difficulties and the problem
of disposal of the chlorine, which 1s produced simultaneously.
Experiments arc being carried out to investisate the possibility of
using the chlorine in the manufacture of nlastics and synthetic resins
and the manufacture of phosphated fertilizers,

The following table shows prices in Chilean currency:-

Table €6, Caustic soda prices

Years Domestic production  Imports C.I.F. Customs Duties

( Pesos per kilo )

1943 3.34 2,60 0.480
1945 3.58 2.17 0,480
1946 5.10 2,10 0.480
1948 5.93 L .50 0.667

Source:~ Departamento de Industrias Fabriles,
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