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CHAPTER XXIII. CHILE 

SUCTION 1. PRODUCTION .r,ND CONSUMPTION OF ENERGY 

Energy plays a vitally important part in the development of 

every co=try, 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 standard of living. 

Energy is a predonimant factor in the industrialisation process. 

I. Consumption 

The total consumption of energy in Chile shows a steady growth, 

with the exception of the period of crisis from 1930-33. 

The corresponding curve is shown in Graph 1, reducing to KWH 

the consumption of coal (1 kilogramme = 1 kilowatt hour); petroleum 

(1 kilogramme = 1.4 kilowatt hour); gasoline (1 kilogramme = 2 kilowatt 

hours) and wood (1 kilogramme = 0.33 kilowatt hour), plus electric 

energy; an approximate estimate is given for wood. 

During the period from 1925--1948, 4pendix 1, the consumption 

of energy increased by 59.5 per cent, and in the period 1932-1948 by 

126 per cent; the variations in average energy consumption, in each 

five year period, in relation to the average of the preceding five-

year period, arc: 

Table 1. Consumption of Power 

Petroleum Gasoline 
Total 
Energy Year Hydro-Electric Coal Wood 

1930-34 22.5 % - 4.7% 	- - 48% 171 - 11.7 

1935-39 33 % 39 	% 	- 25 7 15.47 24.2 

1940-44 27.5 „; 10.6 	- 44.5 27 % 20.8 

'- 1945-48 36 ''' - 2.' 
19 	%- • '67 % 5.7 

Sources: Direccin General do Servicios Elc';ctrico3, Direccin General 
de Estadfstica and Em:Dresa Nacional do Electricidad S... 
(ENDES.;.). 

The energy 
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The energy consumed is derived from two sources: one is domestic 

(electricity, coal, wood) and the other is based on imported fuels 

(petroleum, including Diesel oil and gasoline)o. The curves giving 

the values of these are shown on the same graph, In the period 1925-1948, 

energy from-domestic sources increased by 63 per cent, while that on an 

imported. basis increased by 51 per cent; nevertheless in.1925 and in 

1948, domestic energy represented 68 and 71 per cent, respectively. 

t thcs stage it is important to nato that there are two large 

consumers of energy based on importer' fuels. .These are the nitrate 

and copper cdnes, which or sauce on an en -1-7.1.-us scale and have a 

petroleum consumption out of all propT,.rti -~n 	that of the remainder  
of the country' s activities. Thus in 1925, copper and nitrate were 

responsible for 65 per cent of the total consumption of thermo—electric 

energy, while in 1948 these industries were responsible for 80 per cent . 

Graph No. 2 shows the fluctuations of the consumption of imported 

liquid fuels. The profound depression which fuel oil consumption 

suffered in 1931-33 is immediately noticeable; this was a result of the 

crisis of that period, and following those years, a. n -)table increase 

may be observed; gasoline and Diesel petr.)leu): follow the same tendency, 

alth ;ugh to a lesser degree. The .:isprop,4--ti n between the c +nsuieoti )11 

of fuel it =cf. gas dim is nAeworthy; in 1925 the rati was 14 to 1, 

while in 1948 it was 4 t 1, ratios which re very impertant for the 

future supply of liquid fuels on the basis of 1.)c ally refined . r ones-tic 

pet r oleum. 

Referring to the period fr-E1 1910 :C)1-:)48, petroleum importS-

increased by 800 per Cent and those of gasoline by 1,700, per cent .  

Table 2. Per capita consumiti' ,n of power  

Year 	 Kilowatt hour 	 Kilowatt h)u.r.  

	

Total energy 	 Electric energy 
(Hydro and the rma  ) 

1910 778  (x) Wed 

1915 548 (x) 
1920 570 (x) 
1925 1,074 179 
193C 861 218 
1935 899 293 

/1940 
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Year 	 Kilowatt hour 	 Kilowatt hour 

	

Total energy 	 Electric energy 
(Hydro and thermo) 

1940 1,011 359 
1945 1,017 441 
1948 1,182 516 

(x) Excluding hydro—electric power and wood. 

Sources: DirecciOn General de 3ervicios Electricos, Direccin General 
de Estadistice and Empresa Nacional de Electricidad S.A.(ENDES:i). 

The consumption "per capita" of total energy has been increasing 

slowly, the crisis of 1930 having had a marked effect upon it. On the 

other 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 relation to total imports, is as 

follows: • 

Table 3. Value of imported fuels as a. function of total imports  

Year 	 Percentage of the value of imported fuels 
in relation to total imports 

1925 	 7.2 
1930 	 5.4 
1935 	 7.8 
1940 	 11.0 
1945 	 7.9 
1947 	 7.6 

Source: Direccin General de Estadistica. 

In other words, fuel imports in 1925 and 1947 showed the same 

proportion in relation to total imports, with a. drop during the 1930 

crisis, end a. rise in 1940, due to the fa ct that as a result of the 

war, general imports dropped considerably, but not the import of fuels, 

a large proportion of imported. fuel being used, as already stated, in 

the production of nitrate and copper. 

Coal, wood, imported petroleum, domestic petroleum and electricity 

are all used to meet the demand. for energy. As no data is available, 

we shill not consider the suggestions made by some experts concerning 

the use for the generation of energy of the natural hot steam of "El 

Tatir" in the North of Chile, nor the underground. rivers which flow 

from the Cordillera to the sea.. unaer the "pampas" or plains of the 

/N orth. 
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North. 

II. Petroleum  

irlig.)rtEnt part of the energy c )nsumed comes from petroleum 

its r7.orivatives which, until now, have been imported, 

The Gyvernnont, through the Corperacin de Femente de in 

Proucci'n (C )rp q-.ation for the Prorantien of Prec'uction) , has carried 

•ut, petroleum explorati:n in the region ^f Mc.gLllanes, which have 

proved successful. Up to the present time 550 million Chilean poses 

have been invested, aryl 26 wells have been sunk in 11P:mantiales, of 

which 16 :ire rich in liquid petroleum and the remain:7er in 

exterr7ing 70 kilemetr-  s freer Corr -) Manmtialos t C,'L-rence 

Ray, the port of shipment, is .6areLcy in operation together with the 

cerres7.)e ''ng, tanks. By December 1949 40,000 barrels hr:g been storcC; 

pror7uctiDn .et present is ,7rouncl_ 2,000 barrels per :'.air, and it is hoped 

it will shr-)rtly rep ch free 10,000 t7) 12,000 barrels per c1,7-y, this 

quantity being sufficient t -) suplply current internal consumption, 

part from the reb7i -)n f Cerro IlarZ_ntiles, the petr 

epo sit s which pr; sufficient f . %r Chile !  s 	 fnr mir • than 

25 	there are -ther petrel= Cepo„its in the region. 

refinery is to be built a.t C -, neon, "VL17- is'o, which will be 

in.operation by 1953, with a capacity for treating 12,000 ba rrels of 

crwle 	nor 

Meanwhile, the cru'e i1 is being snY and in 1950, these sales 

(which will be 7:1:-7--o tp Uruguay) will .7m -ount t'o 2,000,000 d , llars. 

Than the refinery is a-mlolete 	tho -;mestic petroleum 

fiols can supply it, only fuel 	 t7)be imp xtoL. Until 

this takes place, Chile will have to :ntinue importing lubricants, 

par:71fin paste, fuel 	en:' the :ifference bet:Jecn the crude soil 

btaineri frp-f]. thc• 	slime s f ic s IT' the m punt required t 7) supply 

the '7  TrIle st ic refinery. 

If we c7.1culJte that the requirements for petroleum derivatives 

will at current prices roach 45 ,000,000 -:117.rs f -.)r 1955 while it is 

/estimate thr-  t 
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estimated that 33,rvmddlars, will beneeded to cover the 

import of fuel oil and the foreign currency costs of the Magallanes 

petroleum fields, the petroleum refinery, including the lubricants 

plant, and the service of the debt, there will be a net economy in 

foreign exchange of 12,000,000 dollars, if the refinery were to 

function only with domestic crude oils. 

III. Coal 

Coal is one of the most important sources of energy in Chile, 

having contributed 40 per cent of the total energy consumed in 1924 

and 36 per cent in 1948. 

Chile is the most important coal-producing country in Latin 

I.merica, and may be caid to be almost self-sufficient in this respect. 

There are large deposits, principally in the region of ConcepciOn, 

which have been mined for many years; in Yagallanes there are large 

deposits of light coal of low calory power and high ash content, which 

are not at present being mined, 

It is estimated that the deposits already discovered comprise 

practically all the country's stocks, there being over 100,000,000 

tons of surface coal, while reserves probably amount to 200,000,000 

tons, so that coal supplies are ensured for many years. Nevertheless, 

the reserve is small in comparison with that of other countries, since 

Chile's total reserve is only 60 tons 'per capita', against Germany's 

pre-war reserve of 4,400 tons 'per capita', 23,300 tons 'per capita' 

in the United States and the world reserve of 2,500 tons 'par capita'. 

It should be added that the working of coal in the most important 

Chilean mines is difficult, as there are very long galleries which 

run for several kilometres under the sea. 

In the first quarter of this century, coal production was 

insufficient to meet the demand, and heavy imports had to be made, 

as shown in the following tE,ble: 

/Table 4, 
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Table 4. Cool Imports for Selected Years  

(in thousand tons) 

Year 	Gross production 	Imports 	Supply 

, 1074 1910 	 1,493 	2,567 
1915 	 1,171 	 461 	1,632 
1.90 	 1,063 

	

1,453 	
384 	1,447 

1 1925 	 264 	1,717 

Source: DirecciOn General de 7,stadIstica. 

It should be mentioned that until 1925 not only cod but common 

coke -ars imported. Moreover, in 1910 nation l production represcnted 

43 per cent of total recuirements :end in 1)25, 85 per cent. 

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

situation ch. nged: 

Table 5.  Coal Imports for Selected Years 

(in thousand tons) 

Production 1_ Torts Supply 

1930 1,42a lc,  1,457 
1935 1,909 D.9 1,909.9 
1940 1,937 221 2,158 
1945 	• 2,049 0.6 2,049.6 
1948 2,234 94 2,328 

Source: Direccin General do 11,'stad!_stica. 

Graph 3 shows the enormous importance of coal production in 

relation to supply during the second quarter of the century, as coal 

imports dropped continuously until they disappeared completely in 

1931, a year in which exports began to increase. This situation 

suffered a severe blow in 1940, when. a lrrge dei'dand for coal began 

as a result of the War, which brought in its train an increesein 

industrial production and a decrease in the imports of liquid fuels, 

the lack of electric power being one of the reasons for this 

increased demand. It should also be stated that in the years 

1945-1946-1947, as r. result of strikes in the coal mines, there was 

a drop in coal production, which wr_s detrimental to the country's 

/industrial production. 
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industrial production. .A present, in order to present these difficulties, 

an under-water coal deposit is being completed mar Santiago, with a 

capacity of 50,000 tons, and another in Valparaiso with a capacity of 

15,000 tons. 

The scarcity of coal resulted in rationing and the necessity to 

import, the imported coal being more expensive than the domestic 

product at the coal port: 

Table 6. Price of domestic coal and import coal c.i.f. 

Year 	Imported 	Coal Port 	Santiago 
/Tons c.i.f. 	$ per ton 	$ per ton 

1940 348 135.05 252.14 
1941 363 172.27 293.64 
1944 695 257.64 482.16 
1947 595 359.57 700.93 
1948 715 507.11 880.76 

t 	 Source: DirecciOn General at Estadistica. 

The principal characteristics of the coals are indicated below; 

Table 7. Pnalysis of foreign and  domestic coal 

Chilean  coal 	 Imported coal  
Light 	Heavy 

Calories 	5,392 	from 7,182 to 7,542 	7,532 
Ash 	13,5324 	" 9.6 " 5.61 	10.93% 

Source: ComisiL do Racionamiento at Carbon. 

Ps regards the coal situation in 1949, there is a deficit of 

lump coal (above 1 inch) and an excess of slack (under 1 inch). This 

situation is aggravated, because the Compahla Pcero del PFcifico 

(Pacific Steel Company) expects to consume over 200,000 tons of lump 

coal in 1950, this being an entirLly new consumption. 

In order to overcome these difficulties, the following steps will 

be taken: the washing and screening of slack; the use of 700,000 tons 

of small coal in the production of gas; the replacement of a part of 

the heavy coal consumption by washed and screened slack; the elimination, 

if possible, of coal exports, encouraging instead the export of slack; 

as well as the use of coals of lower calory power. 

/Nevertheless, it 
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Nevertheless, it is foreseen that there will always be an 

excess of slack and a deficit of 100,000 tons or more of heavy coal; 

an attempt will be made to offset this by increasing production. The 

producers of heavy coal expect, with their own resources, to increase 

production by some 400 tons daily, and with the aid of a loan from 

the International hank, by some 1,500 tons daily. In ..1opendix 2, 

the principal consumers of coal 7re show, from which it will be seen 

that the railways have always been the most important consumer, followed 

until 1918 by the nitrate fields (which changed from coal to petroleum 

during the First World War), with the manufacturing occupying second 

place since then, followed by gas and electricity. It must be borne 

in mind that in- 1924 the railway from Santiago to Valparaiso was 

electrified, with a resultant saving in coal consumption of 100,000 

tons per year. 

we shall see later on, the electrification of the railways 

would solve the coal  situation. 

IV. 7lectricity  

Chile is a country which possesses 	hydraulic possibilities 

for the generation of power. 

The country's hydroelectric resources permit the planning of the 

installation of power plants with a total capacity of us to 6,060,000 

K7J, without taking into account the potential from Puerto Montt to the 

South, which signifies another 1,500,000 7,1; this would take it 

possible to construct hydroelectric plants close to the sea, which 

could then supply •lectro—metallurgic and electro—chemical industries, 

Et: is the practice in the United States, Canada and Norway. 

The country's position in regard to hydroelectric reserves is 

very fsvour ,b1, both in regard to geographic location and to quantity; 

in fact, the f- owing comparisons may be made: 

Chile 
United States 
Norway 
Sweden 
World. Average 

1,300 watts per capita 

	

240 	" 

	

4,150' 	" 	11 

	

460 	" 

	

150 	" 
/If we consider 
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If we consider that in 1949 the hydraulic capacity installed was, 

und..,r favourable conditions, 340,000 KW, we can see that only 4,5 per 

cent of the countryl s potential is in use, so that the remaining margin 

for obtaining hydroelectric power is practically unlimited. 

4pendices 3 rnd 4 show the installed electric capacity and the 

energy generated ih the period from 1925 to 1948. 

Graphs 4 and 5, based on these appendices, sh36 the variations of 

both installed electric capacity and generated power. 

These variations may be summarised as follows, in terms of the 

proportion of hydro and thermo electricity: 

Table 8. Installed Fowerand. Generated Power 

Year 
	 Installed capacity 	 Power Production 

1925 
1948  
1949 

Hydraulic Thermal Hydraulic Thermal 

40 4 
47 
49 

6.0A) 
53 
51 

5 
474 
5% 

Empr(sa Nacional de Electricidad 	(EAIES:,). 

increases from 1925 to 1948, we have the following: 

Percentual increase of generated power  

Installed capacity 	 Power Production 

Source: 

Reurding 

Table 9. 

“-draulic Thermal 	Hydraulic 	Thermal 

34% 
Percentages of 
increase 	 265-i"; 	 17V. 	224 

Source: Empresa Nacional de Electricidad, 	(ENDES:). 

This suggests that: 

a) There is an outstanding tendency towards the replacement of 

thereto-electricity by hydro-electricity, both in terms of capacity 

and production, an increase which is fundamentally due to the plants 

which the government has installed through the Empresa Nacional de 

Electricidad (Endesa) (National Electricity Enterprise); in 1949, 38.5 

per cent of the installed hydro-electric total was accounted for by 

Endesa. 

b) The thermal plants have been used to better effect than the 
/hydraulic ones, 
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hydraulic ones, since th• increase of energy generated_ by them 

(1925-17,48) is much greater than the increrlse, Curing the same period, 

of their instTllcd crew city, this being Cue to the fact that the 

thermal 1-)1r:nts, cc a result of the scarcity of electric energy in 

thc. lest few years, have worked intensiv ly, independent of climatic 

conditions, while this is not the case with the hydro-electric plants. 

V. Supply 

have alreay described the situation in regard to cool and 

petroleum; we will now deal with electricity. 

1 - Present Supply ;rnd future :L.ns 

Installed cepocity, as we 1-1 ve seen, reched 	total )f 701,000 KW 

in 1949. Tri order to stisfy future demand , severalrojects are under 

way, which will be outlined below: 

The Government of Chile, fully ra.ware of the :-bsolutL necessity of 

inc reasing ele ctricity production nO re l i sing that the private 

cpmpnnies wore not eouiooed to uli'JJ::e V7 et -,-rojects, created the 

lEmpresa 1:7-cional de Electricidr:d S. ." 	ILI Electricity Enterprise, 

3.h.) abbreviteC.. to 1Thdes", with 	cnpitrl of 500 million pesos, now 

increosed to n billi on nesos, with the object of putting into effect 

pla 	for th. A_ectrificrAi7)n of th.: country. 

died es 1  s investments to 	ti r-- be estirmted at nround 1,500 

million pesos, of which 90 rx:r• cent roe-r-sent contributions by the 

Corpnrn.cin de Fomento de in Produccih which 11,s, obtained. credits 

from the Eximbnk Frlf. the International hank 111Dunting to 2 million 

US 'i.ollars. :.bout 250 mini on pess of the se inve stmnt s h eeve been 

used for eurcho se s e brod. J_rvestments during the period. 1943-53 ore 

estimated t 1,800 million pesos, of which 520 million will be 

obtained. from foreign credits, 500 million fr ee new contributions by 

the CororacjA, 	the blancL freedirect income from the electric 

system. 

/In view of the 
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In view of the cduntry's g.;:ographic contoars and the river system, 

the plan envisages seven geographic regions, and in the first stage, 

which will last until about 1960, the principal aim will be to develop, 

the generative possibilities of each region separately. Once this 

stage is complete, the different regional systems will be interconnected, 

with the object of facilitating the transmission of surplus energy 

from one region to another. according to the plan, Endasa will have 

installed 293,500 KW by the end of 1953. 

In the southern region of the country, which is supplied by the 

hydro-clectric plant of PilmaiquL, "rural electrification", or the 

distribution End delivery of low-volt power to farms has been carried 

out for thd first time in Chile, in a planned fl_'. methodical manner. 

This distribution has been organised. on the basis of "Cooperativas 

do Elootrificaci;n Rural" (Rural lIctrificatiop Cooperatives), formed 

by the interested parties themselvs in cdilaborction with Endesa. 

In operation: Endesa hrs th following networkdsin operation: 

Name 
	

Installed.oitv 	Future .;over, 
	 Region served 

PilmaiquL 
	

13,500 
	

35,500 (24,000 Valdivia to 
in 1951) 	Puerto Montt 

.b nico 
	

43,000 
	

129,000 	Concepcion 

Sauzal 	 75,000 
	

75,000 	Santiago- 
REncagua 

b) Under constriction: 

Los Holies 	 16,000 K7,1 in 1951 	Province of Coquimbo 

Cipres•ds 	 100,000 KW in 1956 	 " Talca 

G) Plnned: 

Mdstazal, as an extension of Los Moller, Calalquen with 73,600 KW, 

in addition to Rafael End Tinguiririca. 

Endesal s installed pl-nts repr*sented 132,100 KW. in 1949, that 

is, 19 or cent of the total hydraulic and thermal plants insta lled 

in the country. 

/B - 	CHILT77  DE 
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(Chilean Electricity Company Ltd.) 

This is a privAe company, 	subsidiary of the Electrical ShL. re 

and Bond. Company of the United Sttes. It is considering the 

construction of the Hydro-electric Plc, nt of Tinoco, with on output 

of 50,000 KliJ, downstre_m from the present plant of Queltehues, owned 

by the. company, which supplies Sgti ego • The company p..lso coat emplat es 

a thermal pleat in the Santiago zone, of 30,000 KW., which could be 

locted rler the c:xifields of T':r.ipu or even , s a third un- .-b in Lnguna 

Verde, V,7".1p=.iso. 

ITevertheless, these ,p1:- nt73 ore only under consider:tior, end there 

is no certninty reg- rding theirim7iediate const2uction. The thermal 

plant is the most likely, rs it would serve 	,7n emergency plant and 

to cover lord points in the winter. 

The Compmy is ,?.-witing the completion of Endesa l s plant at Los 

Cipreses; it is estimated that together with Sauzal, it will solve 

the problem of energy deficit in the 	 region. 

In 1949, the Comoaha Chileno de Eli' ctricith d i  s installed plants 

mounted to 168,570 KW, or 24 per cant of the tot: 1 installed in the 

count ry. 

T OPPEEtI UP VITCfiICID D  T,Tqiq
• 

(77nen-  1 Germany of Industrial Electricir 

This Gompeny fill complete E.hortly e new 117-d 	ctric plant of 

750 I'M in Tomuco. Its thermal plant of 10,000 NW. in Concepcion, is 

now nit of s._.rvice duE to th utilisrt: on of Thnslesr s b nico 

In gone re l, this Company l  s plants ar not being rupl -  coo, since 

the electric -1 energy of the acne sul,p1 1,2,1 b7,-  them (between Duin and 

Los r,r17-ilos) silt to supolied by the Fndesa Plants, end ir,he Comp.7f11.7 

linoral de Electric:dfA Industrial will undertake only the distribution 

of this energy. 

This Company has ai.redy token over the distribution of electric 

energy from the „bani_co end fluent Plants to Concepcion md. Rengo 

respectively. 

/In 19491 
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In 1949 , this Company' s inst ailed pleats, of 22,917 KW, 

represented 3.2 per cent of the' total installed in the country. 

2 	Future Prospects 

::7-Ler the completion of the Cipreses Plant, which is expected 

to be functioning by 1954, it is estimated that Santiago's demand can 

be satisfied, since Cipreses and Sauzal will be interconnected and the 

surplus cnergy will pass to the Santiago zone, through the distributory 

system of the Compruila Chilena de Electricidad. 

Thermo-electric plants r.re planned for the Santiago zone, on a 

coal basis like all the existing plants of the public services Companies, 

with the object of essuring a constant voltage 	taking into account 

transmission under unfavoureble climatic conditions, (frosts, etc,) 

The hydro-electric plants not only help to satisfy the greater 

demand Car electricity, but 	,r can also roles 	acertain amount of 

co -1 and reduce the costs of energy 

Thus, for e71,,-Triple, the therno-electric pleat of the city of 

Conce,pcion,1.t.,h an ins;alled c:..-)ac.-ity of 10,000 kilowatts, has been 

put out of service through the connection of the distribution network 

with the hydro-electric plant of :_benico, thus rt lei sing some 26,000 

tons per annum of smell coal, 

In the coal mines of this region, e thermal plant of 10,000 KW 

has also been replaced by energy from jpanico. This plant frees some 

24,000 tons yerly of slack; on the other hand, if we (Consider that a 

Kid generated on a small coal basis costs 0,65 (050 for fuel) and 

,..nersT: bought from :,banico costs 0,40 pesos, there is an economy of 

0.25 pesos per KWh, which on the ix sis of 23,000,000 KT,11-I generaged, 

signifies an annual economy of 5,750,000 pesos in the plant indicated. 

Electrification of the Raih,rays. The electrification of same 

900 kilometres of trunk lines and branch lines is being studied, in 

two stags, as follows: 

First, the lines from Santiago to Cartagena; the branch from 

/Paine to Talagante 
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Paine to Talegante (which transports copper ingots from Braden Copper); 

an-' Santiago to San Fernando; and second, the network from San 

Fernando to Chillan. 

The sectors corresponding to the first stage could be out into 

s,rvico within three or four years, while the second stage would take 

- pproximately another two years. 

Investments, including locomotives, substations, machine house, 

etc. would be: 

First stpc 	Second stage  

Foreign 	 US$ 23,000,000 
	

US$ 11,000,000 
Domestic 
	

160,000,000 
	

160,000,000 

;s is know, Endosn's hydro-electric plant at liprescs, planned 

for a future total power output of 120,000 KW, will have 60,000 

installed. by 1954. 

If the electrification a  the railways is to be carried out, the 

other two units of 30,000 ic:J each shouldbe finished, thus giving the 

total of 120,000 KW, or perhaps it will be necessary to build. one 

unit at Los Ciareses end the other downstream at a small additional 

cost; the preparatory work, as well ps the electric system of transmission 

will have been aprried out previously, 

There would be several edvanton s in electrification; operational 

improvement and lower working costs; the necessary consumption of 

electric power would be distributed over the 24 hours of the day, thus 

permitting en improvement in the load factor at the hydro-electric plant 

and consequently, greater profjtPbility. Moreover, the railways would. 

cease to burn coal, which by 1955, on the basis of an annual traffic 

increase of 3.5 per cent, would amount eo some 290,000 tons for the 

sector covered. by the lines to be electrified; those tons of coal 

thus made available would practically solve the future scarcity of 

lump coal which is nrcdicted, andewouId mean the elimination of a 

possible importation which, reduced to cruod petroleum would amount to 

3,900,000 dollars annually, based on the present price of this fuel. 

VI. Consumption and  



1'297 

7/07.12/164 
Chap, XXIII 
Pane 15 

VI. C)nsumtion and resources 

Electric Thergy. The future situation of electric energy will be 

analysed on the basis of the zone between Petorca and Linares, a zone 

which in 1942 produced 90 per cent of the electric energy generated 

in public servic installations, and which comprises the most important 

industrial regions of the country. On an average, consumption in 

this zone has shown a cumulative annual increase equal to or greater 

than 10 per cent; whereas the growth of electric energy (hydro and 

thermal) generated in the whole country, has shown en increa e of 

7.5 per cert, 

Graph Po. 6 shows the availability of power. Future consumption 

has been ciculated assuming increases will be continued at the rate 

registered during the lest few years. Pram this graph it may be seen 

that during 1950 and part of 1951, s well as in 1954, there will be 

no difficulties refyrding the supply of electric energy, but that 

there will be in the other years; ecimpA. has been estimated by the 

natural c)ntinuatien of the curve showing demand until the present 

tiny < in other words, the normal growth of this de=d, and availability, 

is represented by the plants built or under construction.- 

:ccording to experts and the plans of private companies sr- of 

Endesa, this situation would be remedied by the construction of a 

thermal unit of 30,000 or 40,000 KW; a hydro-electric unit of 50,000 

KW; ancl_ of more hydro-electric units after 1958. 

The graph which we are .7nalysing shows us the f-)recast of 

average annual demands, a db=d which naturally is not constant;  

reaching its peak in the winter months nd its lowest points in other 

months. ;al this justifies the installation of a thern1.0-electric 

plant, which would have the advantage of consuming,  Slack, which, es 

we have seen, is always preduced in excess; it would, serve as an 

emergency plant, and would cover the load points, assure a constant 

voltage and take into account transmission under unfavour:ble 

climatic conditions. 

/The construction 



Item 
Crl 	Hydra-electric 
plant 	 plant 

Fuel oil 
plant 

Kilowatt power 

Kilewatt hours acne rated 
per year 

TAal cost -)f the plant 
(dollars) 

Cpst of impertc:: 
materials (r7olirs) 

30,000 

12,000,000 

6,750,000 

,325 ,0-)0 

50,000 

205,000,000 

19 ,300,030 

5,79,000 

30,000 

123,000,000 

6,750,000 

4,525,00G 
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The construction of a theme-electric plant of 30,000 kilowatts 

woul cast the equivalent of 6,750,000 US Dollt,rs, of which some 

4,500,000 US Dollsrs would c=eseond to material which would have to 

be imo:,rtd; the construction of a hydra--electric plan in the 

central zone of some 50,000 KW would cost 19,300,000 US Dollars, of 

which 5,790,000 US Dollars would cerresnond to imported material. 

If we eccert the hypothesis that a cower plant run on a basis 

of fuel ail is as valuable as a coal plant, and assume that the 

imported mAeril is obtained tUreuh a f)raign loan at 9 per cent 

(interest plus amertiztion), and that the price )f fuel oil is 

14.5 US Dollars per ten c.i.f. (1949 average), then th following 

calculation can be made: 

With respect to the plants 

B. hith respect to the saving of foreign exchane: 

Item 
	

Coal 
	

HydrD-electric 
	

Fuel oil 
plant- 	 plant 
	

plant 

tim enS int,,rests 
	C.332 cents 0.255 cents 	n.332 cents 

nor kilowatt T.ur 
	

dol. 	dol. 	 Sal, 
Imported fuel -er killwctt 

hcur 
Sirvice )f debt plus imported 
fuel per kilowatt hour 	a,332 " 
	3.255 " 	1,357 

Saviflp. of foreiLm Exchange 
in re,c7rd to generation with 
imported fuels per kilowatt 
hour 	 1,015 " 
	

1,112 " 	0.0 
annual saving of exh:nge 	1,216,c 	dol. 2,279,006 dol. C. 	dol. 

/In these cdculAions, 
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In these calculations, we have supposed thrt the costs in foreign 

exchange corres condi.ne to repairs and spares are the same in the 

three cases considered, even though in fact they are less for the 

hydro-electric plant. 

The preceding calculation shows that the coal plant would mean 

a saving of foreign exchange, which in five and a half years would 

equal its told cost, including both foreign and domestic expenditure; 

while the amount saved by the hydro-electric plant would only equel 

its total cost in eight and a half years. 

The experts believe that, in general, hydro-electric plants are 

the most suitable for the country; that as the thermal plants on a 

coal basis show a lower sa ving in exhcangc and as their cost of 

production. is greater (three times) than that of the hydro-electric 

plants, their installation is justified only in very special cases, 

as in that of th; 3,Xt,  KW plant which we mentioned before, or for 

certain industries which use steam in their manufacturing processes; 

tht thermo-electric plants on the basis of imported fuel should not 

be installed, except in special cases where neither of the other two 

solutions is feasible. :./a exception should be made, for example, 

in th case of the power plan Ls for copper and nitrate in the North, 

where there are no waterfalls nearby, and where coal production would 

not be sufficient, apart from the fact that the coal plant's production 

costs would be greater, which is important, since copper and nitrate 

are fundamental export products which compete in the international 

market. 

Balance of energy. By 1955, estimating that the projected 

electrification of the first section of the railways will have been 

carried. out as indicated, that electric current will be supplied 

separately for this by means of a special plant, that the normal 

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

lc, ul. 	KWH p€.:r year, and that the petroleum refinery will refine 

/12,000 barrels 
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12 	b: rrels daily of dome stic crude oil, we would he v,  the following 

bolanc of tot-1 energy: 

T:stimrtcd dem.- nei  , millions of KT: 

j',To rmr demand 	 7,52, 

Increased through electrifica- 
tion of rcdiaprs 	 45 
iduachipato coh.7u1Y,-t ion 	 27C 

7,A E I demand 	 7,565 
Possible supplies, millions of KWH 

Con 	 2,2(2C; 
Hydro-dloctric power 	 1,95 
,.kfood 	 1 

	

tional petroleum 	 1,350 
Coal saved by the ele ct rifi- 
c nil on of the railways 	 95 
Coke and gas :::rouced by 

Huachi pato 	 11. 
Total supplies 	 6,695 

	

Deficit 	 87(1.̀  

If a coa 1 plant of 	kilowatts had be .11 constructed, E S 

me nt ione , with r producti on of 123 2 A C 2 ,  V:, ki1011 tt hours, this 

situation would not vary since the fuel it consumed would be deducted 

from the coal available, that is, its crist ructi in would only cause 

a v riation in the form of using the enerzy, , nd not in tot al consumption. 

Th.. deficit of 87 ,d0 	KdZi on the brsis of imported fuel, is 

equivalent to 9 	tLs dollars, 

Nevc rthele ss , it should be borne in mind that the copper :- rid. 

nit rate industries are obliged Lo use fuel cll , as already explained 

End , except armor 	spa 	circumstances, the will continue to 

consume it ; if 	stu:)p,:,so that by 1955 the country s 	1 consumption 

of fuel oil would be 9. ,C \_ tons, of which 4L, 	would be supplied 

by the petroleum refinery, it ,:ould still be nucessEry to import 

86C , 	tons , signifying l,2Cd,u  

result, the balance of energy, due to the necessary import 

of fuel oil for ce:,::;,or and nit rate ( since there is no probrbility of 

the count ry l  s petroleum refine ry bing able ta work for these 

industries, even suaposing that it hrci the r,,cessary cru4e3 oil) would 

!be balanced 
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be balnced, and there would even be a surplus of 330 million KWH. 

he in this estimate we have been taking as demand that which would 

be normal in 1955, according to that existing up to the present time, 

under cilcumstsnces which due to the r rercussions of present 

industrialisrtion will show the appearance of now subsidiary 

consumptions, this possible surplus will be available to meet these 

demands rnd any possible contingencies in the supply of energy. 

hpparently, then, there would be no saving of exchnge with the 

plans now under way in regard to energy. _ctually there will be, 

since t.11 increases 	now consumptionsr.ED -:13sorbod, as well as the 

replacement of imported fuels by national fuelds. By 1.955 in relation 

to 1948, there would be the following figures for increases 

replacements a for savings: 

Zillion Kilowatt 
Hours 

Savings in dollar 
Exchange 

Hydro-electric power 493 5,500,000 
National Petroleum 1,350 12,000,000 
Coal released by the railWaTs 
Coke and Huchipato gas 

95 
100 2,000,000 

2,038 19,500,000 

VII° Conclusions 

1° Consumption of energy, in its different forms, has increased 

considerably in the last few years. 

2. In regard to coal, the countr:), may be considered prctically 

self-sufficient, having reserves of a. cortrin size. 

3. The petroleum discovered in the south will, it is forecast, meet 

of thi. country's mods for liquid fuel, excepting the fuel needs of the 

great extractive industries of copper and nitrate. 

4. s regards electric onergy, the country has suffered from a 

shortage having ri'd to accept rationing during the last four years,, 

principally in the critral zone, with the consequent loss and diminution 

of industrial production. 

/There is a marked 
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There is e mFrked tendency towards the increase of hydro—electric 

energy over thermal energy, principally due to the great plants of 

EndesP, 

0: serve of hydro—electric energy :inc very great - 1-1c1 chow for 

noUtle increase in their use 

If the progress rade in the provision of electric energy is well 

known, theEituEtion hr's not yet ben totr'lly resolved, cs it is 

foreseen that future deer iii will be swewht grer:tcr then, supplies. 

5. In r.:;garC to totri en:r[T, 	country will rcquire to continue 

importing fuel oil (due to thc 17.rticular ii ds of th coppr end 

nitrate industries), which ill bring Ctout 	br'1 -,nce of :ifiergy. 

6. Oven considering this import, the progress m ode in regrd to the 

provision of energy, will =-.. n rn important sving of foreign exchange 

for the country. 
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;,ppendix I. 

Total Consumption of Energy 

(in millions of kilowPtt hours) 

Year Fydro- 
electric 
energy 

Coal Fuel 
Wood a/ 

Petroleum Motor 
Spirit 

Total 

1925 368 1,453 1,000 1,162 100 4,103 
1926 405 1,490 1,000 1,115 100 4,100 
1927 448 1,482 1,000 835 100 3,855 
1928 452 1.376 1,000 1,073 102 4,003 
1929 473 1,508 1,000 1,368 184 4,553 

verge 25/29 429 1,462 1,030 1,119 117 4,127 

1930 473 1,441 1,000 1,208 203 4,325 
1931 529 1,100 1,000 663 188 3,480 
1932 443 1,000 1,000 . 	280 90 2,893 
1933 538 1,538 1„- 30 297 106 3,479 
1934 646 1,808 1,0D 494 99 4,047 

1vernge 33/34 526 1,393 1,003 588 137 3,644 

1935 631 1,939 1,30o 532 144 4,216 
1936 647 1,876 1,00.:: 537 132 4,192 
1937 747 1,989 1,0,2,  993 151 4,880 
1938 740 2,44 1,‘\''') 862 179 4,825 
1939 

yore 35/39 
755 
7 .4 

1,85, 
1,953 

1,0c0 
1,000 

751 
735 

183 
158 

4,541 
4,530 

3940 765 1,937 1,100,  933 210 4,845 
1941 846 2,48 1,000 1,028 240 5,162 
1942 847 2,151 1,166 1,040 202 5,240 
1943 985 2,276 1,00-: 1,228 180 5,669 
1944 1,048 2,276 1,6e0 1,374 171 5,569 

:v,-:.1-Fg:J 	40144 893 2,137 1,00.0 1,•61 201 5,297 

1945 1,164 2,649 l3 1,052 195 5,463 
196 1,090 1,954 a,, ),D,2' 1,313 319 5,673 
1947 1,2e2 2,086 1,.)00 1,263 378 5,923 
1948 1,378 2,234 1,c,..,  1,480 451 6,543 

_verge 45/48 1,206 2,679 1,00e,  1,276 336 5,899 

P/ Estimated. 

SolJrco73: Dircccin Gener-1 de clorvicos 
Direccion General de 73st-Idistic. 
77dmpres FcciDnal do Electricidad 33. (7ndesr). 
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Appendix 2 

Chief Consumers of Solid Fuels in Chile  

(in thousands of tons) 

Total 	11FilwTs 	Nitrate Mining 	ICanufac— Electri- 
Years Coal Privto State plants and 	turing city 	Gas 

owned owned 	 Metallurgy 

1913 20 870 208 802 4b8 177 116 180 
1918 1,902 113 547 319 126 145 141 
1923 1,371 15 418 53 81 327 109 
1931 1,200 11 292 21 23 lie 144 
1935 1,899 60 388 146 40 3u3 165 
1940 2,159 47 493 49 64 392 361 
1943 2,281 36 548 39 73 422 342 

Sources: Direccii;n General de Est:Tdistica end Comisi;n de Racionemiento de 
Carbc'Dn. 
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,Ippendix 3. 

in st,,;11eci CP.:D.-  city 

(kiry,...;c:tts ) 

Yc.r rs t c 	Th:rro.dectric Tot al Inc r 	so of 
FivE, ye orly 

1925 79,50. la 14.55 211,855 

1926 79,760 12°,327 2 3 ,827  
1927 64,13,  137,472 221,61? 

1928 126 , 65 -)  147,247 273,897 

1929 126,660 153,291  279,951 

_veragc. 25/29 99,358  13(3 ,56c 235,918  

193 134,24o 169,029 3326)9 

11931 134 188,629 322,669 

1932 193,799 3:38 	3? "- 

1933 13)4,240 175 ,419 329,659 

1934 136,59C. 155 , 877 332,469 

3c./34 134,710 128,551 303,261 37 	.s",  

1935 137,980  225 ,,79 36? ,c59 

1956 178 2'43,639 371,769 

1937 138 ,5 0  21'6,7'24 377 294 

1938 147 , 28C 24: ,7(30  
1939 147,32  

25!:; 	6 .412 ,1386 

r 35/39 141,248  24 	661 382,59 18 .31 

1940 147 ,7C5 267,156 414,861 

1941 147,085  289,966 437,771  

1942 147,85 292,961 440 ,766  

1943 169,L 5  2'77,313 466,421 

1944 2.2,3318 250 501, 
_Nen-  4u/44 163,o146  229,13. 452,176  18 :4 

1945 297 , 644 5.1, 6,154 

1946 211,64: 296,774 ,414 

1)h,7 212 11, 879 526,449 

1948 291,34C,  335,769 627,129 

45/45  23k.: ,8b2 V 	, 554 542,536  !, 

8(3UrCc:'3: 	 Gunl Ic 0 rvicios 77,1ctric:7)s 

Fmprcse. Nci'Dma Ic E1ctricid7.(1 8.1. (EnCo sa) 
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:Tpendix 4  

Generated Energy  

(in millions of kilowatt hours) 

Years Hydro- 
electric 

Thermo-
electric 

Total Five yearly 
average 
increases 

1925 373.2 330.3 7u3.5 
1926 404.2 378.5 782.7 
1927 443.4 392 e40.4 
1928 451.3 412 863.3 
1929 472.5 431.5 9'4 

ver-ce 25/2) 429.9 388.9 816.8 

1930' 472.4 465.1 937.5 
1931 528.4 511.6 1,'40 
1932 442.1 544.6 991.7 
1933 537.4 589.1 1,126.5 
1934 645.8 636.9 1,282.7 

Overage 3,134 525.2 5)L-5 1,,75.7 31% 

1935 630.2 690.9 1,321.1 
1936 647.1 735.6 1,382.7 
1937 746.9 814.2 1 ,561.1 
1938 740 891.3 1, - 1.3 
1939 754.9 957.9 1,712.8 

,vert.c,-c 35/39 /.3.8 816. 1,521.8 41 

194 765.3 1,024.7 1,790.0 
1941 644.5 1,9 	.4 1,934.9 
1942 845.7 1,161.9 2,0 	7.6 
1943 984.7 1,129,3 2,114 
1944 1,052.9 1,185.9 2,236.8 

ver-go 40/44 

1945 

898.6 

1,163.7 

1,116.4 

1,195.5 

2,017.0 

2,363.2 

32 1, 

1946 1,089 1,303.9 2,392.9 
1947 1,201 1,400 2,61 
1948 1,457.6 1,447.8 2,905.4 

,ver-ge 45/48 1,227.8 1,337.,_ 2,564.8  27 70 

Sources: Direccin General de Sorvicios Elctricos end 
!hpres7 F!cionol de ElactricidFd, 	(ENDES,L) 
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:.ppendix 5. 

Conumption of fuels and electric power for all  industries 

(as percento of the production cost). 

Years Fuels Electric Power 

140 2,5 1.0 
1941 2,6 1.3 
1942 7,R 1.2 
1943 3.1 1.1 
1944 2.9 1.2 
145 3.2 1,1 
1946 2.9 .1.1 

Source: DirecciOn General de Estadfstica 
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i.ppendix 6  

Fuel consumption in :--11 industries  

s percentEges of total v lue 

1940 5.9 4.0 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 ).3 7.3 9.6 100.0 
1943 6.9 4.9 62.5 4.3 5.9 7.1 8.4 100.0 
1944 8.6 1.5 60.9 5.3 5.4 8.o 7.3 100.0 
1945 8.9 5.5 57.4 6.3 6.0 8.5 7.4 100.0 
1946 8.9 4.9 58.7 2.8 3.5 8.3 12.9 100.0 

Source: DirecciOn General de rste.distica 
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appendix 7 

Consumption of  Fuel nd Electric Power in selected Industrial 

Groups  

2,s percentges of production cost 

Groups Years Fuels Electric Power 

Food Products 1940 2.1 0.6 
1943 2,1 0,3 
1946 2.0 0.4 

TeNtiles 1940 1.8 1.5 
1943 2-2 1.5 
1946 1,4 0.9 

ChenicraIndustry 1940 2,1  
193 3,3 1,6 
1946 3,1 :1_6 

Metallurgy l54 1,u 

1943 	6.9 
	2 01 

1946 	407 
	1.5 

Source: Direccicn uonor7,1 de Estadi'stica. •  



8/02.12/104 
Chap. XXIII 
Page 28 

hppendix 8 

Fuel consumption in selected industrid groups  

(:,s, percentages of total value) 

Items Years Petroleum 
Motor 
spirit Col. Coke 

Char- Fuel 
cod 	Wood Others Total 

Food 
products r,  1940 5.4 5.5 59.9 	1.6 2.4 21.1 4.1 100.0 

1943 1.8 5.3 61.3 	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 2.3 83.8 	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 

Chemical 1940 2.1 3.7 61.1 	9.1 0.5 6.1 17.6 100.0 
industry 1943 4.7 7.4 65.9 	4.9 5.6 6.1 5.4 100.0 

1946 70 5.5 56.7 	7.8 3.0 4.7 15.3 100.0 
Metallurgy 1940 11.3 3.9 35.7 16.5 16.8 7.4 8.4 100.0 

1943 16.5 3.5 23.9 	17.2 24.2 0.6 14.1 100.0 
1946 16.6 2.8 27.2 	8.5 19.0 4.6 25.3 100.0 

Source: Direccic;n General do Estad-istic. 
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SECTION 2. IRON AND STEEL 

I. Natural Resources 

Chile possesses large iron-ore deposits, such as El Tofo, exploited 

by the e: thlehem Chile Iron iriines Company, which supplies huachipato 

and Corral, and Olgorrobo and bomoral, all of which lie in the Torte 

Chico Region. 

The reserves of the principal deposits can be estimated as folicTrs: 

known reserves: 30 million tons; probable reserves: 120 million tons. 

Chilean ores generally.havo a fine metal con'6ent of 60 per cent and 

contain feu impurities. 

El Tofo normally produces about 1,6009000 tons per annum of very 

pure ore, free of sulphur and traces of phosphorus and containing 

59 per cent metal. 

0-20-loading in D1 Tofo is porformod on a mechanical basis, at the 

rae Df 22, 000 tons in 40 minutes, 

Other deposits contain ores possessing a fine metal content of 

61 to 63 per cent of iron. 

The exploitation oi" the ,,E1 Roneralu mines is expected to begin 

in due course, and it is hoped they will supply the blast furnacoc of 

Hua-hiPato. 

In the steel mills, scrap plays an important role. Until the 

present time, there has boon no difficulty in obtaining this raw 

material, since the dismantlin7 of a, tar; number of nitrate plants -

replaced by three mechanised plants - has left available a considerable 

amount of scrap iron. 

This kind of scrap will bo used in Nuachipato, as it is intended 

to make use of that produced wring the different stapes of processing, 

As regards fuel, both the blast furnaces now working are using 

charcoal, and the blast furnace tow being Cinishod,will use'Chilean 

coke, mixed with 10 - 20 per cent of imported coal. 

/II. Producing 
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II. Producing plants and machinery  

In Chile there are five establishments producing rolled materials. 

Of these, two possess blast-furnaces. In addition there is another 

enterprise, Huachipato, also possessing a blast-furnace on the point 

of being finished. 

The six enterprises can be described as follows: 

1) CompaLla Hlectro-Siderlirgica o In ustrial do ,Taldiva. 

It owns the iron and steel factory at Corral in the province of 

Valdivia. Until now, it has been the only complete one, producing iron 

ingots in blast furnace and rolled matorial. 

The Corral factory - installed at the beginning of the century -

was the first of its hind in Chile. It was planned to use wood for. 

the blast furnace, but duo to difficulties arising out of this metl-Jod, 

charcoal was later introduced. The factory was erected in Corral, 

ico it was situated in a wooded area, on the coast. 

7he blast furnaces in Corral have boon little used. High coots 

have not allowed economic production. 

The installations are partly obsolete and partly acquired in 

Germany in 1925. They consist of tTro blast furnaces, one is the 

original reconstructed, and the other was intended for use -with 

charcoal. Only oneOL r' ti 	is in operation, and has a yearly maximum 

capacity of 20,050 tons of foundryingots, (CO tons daily). The 

factory also possesses two Siemens,Tartin c, al. 	for steel, 

with a capacity of 20 and 50 tons respectively. One of them runs 

while the lining of the other is being changed; together they can 

produce daily up to three taps. 'Z'inally, the factory possesses three 

rolling mills, of 450,520 _ yid 250 millimetres, with a maximum annual 

capacity of 14,000 tons, eltogether production has only reached 

11,000 tons. 

production so far has been as follows 

/ Table 1. 
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Table 1. Iron and Steel production at Corral 

Years Blast furnaces Steel hills Rolling 
Tons ingots tons billets tons 

1938 1,722 - 
1937 10,562 1,579 
1930 2,585 0,005 
1939 5;040 - 0,379 
1040 7,040 0,347 0, 519 
1041 12,410 7,987. 6,100 
1942 14,547 13,867 10,759 
1943 10,009 11,503 •9  7j244 
1944 12,644 0  941 el  p,a2 
1945 13,473 13,726 10;121 
1946 13,550 9,323 7,515 
1947 11,395 11,500 9,427 
1948 14,430 13,52 10,536 
1949 10,600 10,575 8,775 

Jeurcos: Dopartamento de Tndustrias Fabrics. 
Corperaci3n 	Zunonto de la Producci6n. 

The factory at Corral uses, as raw material, iron ore brought by 

sea frol:, 	Tofo. For fuel and as a reducing agent, it uses charcoal 

produced in the district. It employs 790 workmen and 122 employes. 

Its capital is formed as fol1,.rs 

State 	 1,200,000 shares 

Private-owned 	300,000 

Production 
Dovelopment 
Corporation 
	

1,200,000 

Its present paid-up capital amounts_to 100 million pesos and the 

total capital, including reserves, totals 11,470,000 pesos. 	ssets 

amounts to 140 million pesos, of -which 48 million correspond.to 

machinery and installations (33 per cent) and 14,900,000 (10.6 per cent) 

to grounds and buildings. 

The prdduct made at Corral is of good quality, since the blast 

furnace employs charcoal and uses fairly pure ores; the_cost of 

production, however, is high. The necessary charcoal is produced in 

/rather a 



VON .12/164 
Chap. XXIII 
Page 32. 

rather a primitive way, thus contributing to a high cost. Due to 

difficulties in the supply of coal, it is not convenient to work blast 

furnaces at the some time. This naturally leads to an increase in 

product ion cost s 

The installations are generally out—dated, and the various processes 

lack complete mechanisation; they consequently require an excess of 

labour, which results in higher costs. The layout of the plant is 

considered inadequate, because it hinders the work of the various 

sections end makes the logical distribution of work more expensive. 

The factory lacks sufficient space (it is situated in a sort, of ravine), 

so that any enlargement would be awkward 	would require ,‘ considerable 

amount of money. 

The ctuel position of the factory does not seem very suitable 

either. The ocean floor at the port of Corral is of shifting sand and 

thus no docks for the mooring of large ships can be built. Without 

these docks, the transport of minerals will always remain an expensive 

factor. Finally the factory possesses no direct outlet by railway and 

this increases freight costs. 

;al these facts conclusively prove that there is little scope for 

Corral to increase production. 'Then Huachipato is well under way the 

Corral factgry will hove to be limited to special products, such as 

ingots, the purity of which ensures future e:. and. 

the same time there is o plan under consideration to transform 

the Corral fact cry into a producer of centrifugoli zed cast—iron piping,. 

Corral also produces steel for tools and automobile springs, and also 

rolling stock for railways. 

2) Compania Sideriirgica Lani f tim Sociedad 

This company — whose factory lies in Santiago — specialises in 

producing ordinary steel bars, round, square and flat, for construction 

work and industrial use, and also rolled products, It owns a petrol 

driven Siemens—Martin furnace with an annual capacity of 15,700 tons of 

billets, and a rolling mill possessing, an annual maximum capacity of 

13,200 tons. 

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

Table 2: Preduction of Lamufin Steel 

Years 	 Tons 

1939 	 5,885 
1940 	 6,117 
1941 	 5,717 
1942 	 5,890 
1943 	 5,997 
1944  
1945 	 — 
1946 	 8,643 
1947 	 11,368 
1948 	 11,615 

Sources: Departamcnta de Industries Fabriles. Direcci6n 
General de DJtadistica. Cerporaci5n de Foment° 
de in ?roducci4n. 

The ingot ironn required for the blast—furnace comes mostly from 

Corral. Lamiflan employs 390 w -.kmen.  its paid—up capital amounts to 

27 million pesos, and its assets t'D 94,740,000 pesos, of which 

34,00,000 (36 per cent) correspond to machinery and installations, and 

8,500,000 pesos (9 per cent) to grounds and buildings. 

3) Establecimientos Metalil.rgiceS Indac Sociedad ArC'nima   2 ------ 

They are also situated in r.3antiag, and specialize in the 

production of round bars and flat and rolled steel. They make packaged 

ir,n and possess an electric furnace capable of producing 12,000 tons 

of steel billets per annum, and a rolling mill with a  maximum annual 

capacity of 16,000 tons. They emnlcy 450 workmen, and production 

during recent years has been s follcws: 

Table 3. 2nJducti(-fn of Tndac Steel 

1943/44 5,220 tons 
1944/45 7,650 !I 

1945/46 8,170 II 

1946/47 8,578 II 

1947/48 10,814 I, 

Sources: Departamento de Industries Fabriles. Direcci(n 
General de Estadistica. Corporaci6n de Fomento 
de la "Produccian. 

/Total 
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Total pn.id—up capital is 15 million p ,...sos and the red  

itself :-,z-iounts to 79.,568,000 pesos. 

4) Ibriccs y Mp.estr.7,..nz7..s 	Elrcit  

	

. 	. 
They specilie in c,.)vcrin7 the demands of the r,..rmed forces ^.nd 

sell their surplus production to the public. 

5) T71c,̂ .j5idet -,..1) 

This is 	c - :71p,Tr.,,t with 7.coitoi f 14500,000 pesos, pn.rtly (7,.rnecl 

by the '.: TiaestrInzas dcl FV.rcito 	 Th,J fr‘c-tory• 

lies in the pr,,vinc,1: f 	-t 	Hjetric 	f 05 icilerictr( s froci the 

city ond 55 kilont. tr:Js 	freci th 	 Tic n to 

The hi7h t 	 t 	 -t Los 

CUr scF, 	 cicsc to the f ct()r7.. It 	es 	11- Uct furnico 

c.--p-.city of 30 tons 	 „ It us :.;'s its own 	C S 

with 	fine T.:1,.c.t71 cent 	of 4,.,C n r cnt. Its 	cpnsits — with r).. 

know 	 200,000 t 	'On.1")1?,1C ndstencc 	1,400,000 

tnns 71T:re — ar situ-..tcd nt 25 	 s 	th:_.fdctrr. The f ,ot nTy 

use 	rc'.-):11. ii fud 7 	r ;_3ucin7 -p. U, UI ch it obt.- ins iron 

	

constructic:, n ,,f 	st—furn-. c 	17) ,.:7.un during the cnr , but 

	

r or ouctie lid oct st -f.rt 	0-112r:-  1950. ipii.;—iron is 

trnencrtU 1,Dr7 truch: 

6) CeciocOlo U C 

On the 	 by - s'r:Ycin.1 
	

in 1942, the 

in-r: n 	nlnnt 	cfln•p -n7 

with 9rii.r-t-T 	 the Cc777:r7.-int , 

t,'nrcu;-Th 	 the 

Institute, The Pet 	It is 

situ tel n 	7,7- ,7 	7„T1 c.ieU U 7-1c 	 It will 17 

n. 	 in 	 h 	f 1950. The sc.ctf_ons 

r711in-7, , 	 1-V 12171.7, 

usin7, 	 in j-xcia7r-/ 1950. Thus it is 

h..7, ped tht th(..sc: s 	 f or lust ion 

t 	thc .1-.)1,st furry ...c(... is Ii: 

/During the 
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Dur-Ing the first st7...gc, the Hu^chip--trD plant will have one blast 

furn-ce, with an annual capacity of 250,000 tons of ingot iron. It 

will use coke as fuelend as a reducing agent; as by—products, it will 

form blast furn7ce gases, which will be used as fuel in the f-ctiry 

its :if, en slag, t be used in the pr( ductir,n of cement. 

Until e few years ago, ,,xocri:aents using Chilean coal in the 

making 	f -undry coke had n t been particularly successful. Recent 

experiments in the Unite 	-t s, however, ride in 1- bon, 	s well 

as o, n an industri7,1 scale, have alre-r,dy given favour' le results, 

large p.- rt of the success expected fr:m the Pun.chiprt:i:. enterprise — 

as f r as the s.-vin.7, 	foreign exchange is concerned — dcpercis on 

the possibility of using dcmestic ce^,1 in the coking-, plant. 

Huachipnto hossosss 	h.,,ttcry of 57 furnaces, with a distilling 

capacity of 1,000 tens f cc-1 daily, for tee production of coke. It 

first, a mixture of selected L. ta and Schwager coal will be used. 

Delivery will be erode by rail (80 ki1,7,-*tres). To this coal, 10-20 

per cent of impnrtod highly c,:kinE; coal (Northa--.1erican coal from 

Foca.h.-mtas) will ,,re 	 obstacles are nvercpme, the 

proportion of impo rted coal will ho gradually reduced. 

It is also intended to build a wrshing plant for screened c - al 

under 1 inch, so as t make use of small—sized c'al in t he cokin7, 

process. The mas r=inint7 from this process will be used r s fuel in 

1?c..1 industries. 

Limestone proceedin.?; from the Padre do DiT-•,s island will be used as 

fluxes. The orc will come from El Tofe. These resources are at e 

-list,-hcc..! of 750 and 1,600 kilometres respectively, and truisport in both 

cases will he made by s=. 

The steel plant will have two siemons...:Iartin refining furnaces, of 

75 tons load each. They will use blast furnace. ges 	fuel. The steel 

plant will ls:,-) possess a 15 ton Dcssemor converter. The rolled products 

workshop will consist ui the 	 3 r11irio mills (ore blooming 

mill, for bars 7.ad light structures, no one or plates, sheets and 

tinplate). Each will he eauipp&d with reheating furnaces, ta.kles, saws, 

/etc. It is 
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etc, It is planned to add a rolling mill .fr rails rrl.d heavy structures, 

(Trice sufficient exporience in rolling has been acquired. 

The factory already possesses a plant for producing welded steel 

piping, up to a diameter of 20 inches, that can be used for gas, water 

and petroleum. It also has a plant for producing galvanized iron and 

tin—plate. The electric energy requi red will came from the hydrJ—elcctric 

plant at El Abanico, The factory also possesses installritions for 

producing sulphuric acid, and repair shops and boiler roDms, etc. The 

steel plant will have no need 	cltrLin scree—iron from utside, since 

the Siemens Martin furnaces will make use of the scrap—iron produed in 

the factory itself. 

In the first year af production, it is hoped that the following will 

be obtained: 
Tons 

a) Plates, sheets -nd tin—plate: 
Black plates rolled whil, h t 
end cold, for Enamelling ,n1 
zinc—covers (galvanized) 

Medium-sized plates 
Tin plate and black sheets 

b) Bars and liTht structures : 
Thick wire 	 20,000 

3,200 

R37IFF'ff:E cjal 	
2,000 

calibre, square, rolled a 
for c ncrete 	 22,400 

Iron hoops - id str- ps 

c) Semi—finished Pr:ducts: 
Billets 
Ingot s 

d) Manufactured products: 
Melded steel piping from 12 inches 
to 6,5/8 inches external diameter 

Galvanized pi  pa= s f r drains 

TOTAL: 

	

6,000 	53,600 tons 

10,000 

	

8,000 	18,000 tons 

1,500 

	

_500 	2,000 tens 

106,700 tons 

/Later on, 

14,400 

7,700 
19,202 33,100 tons 
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Trtev on 	still :.!-11*in th.. first s 	it is hoped to rch 

the following: 

Pnd tin plate 	 55;00() t'7;ris 
Thick fire, iron hoops, bare 	90,000 
steel Piping 	 5,000 	" 

In,7Pts 	 11,000 " 

TOT_L: 	1(1,000 tons 

In 7cnorf-1, oro suction -ill include: round bars for reinforced 

concrete, for rfl.rawinl 	f'or 	for7ing, Ptc.t light structures 

(T bean, dcublf.:! T boaa, 	ch-nnpls, 'rrc,); souarc laTs„ 

fly t-rolled steel, fl -t 	iron hooks for piping, straps, bars for 

bolts an,.! units, Ptco; 	-nd thin olat:-s, shoots, tin-olate, iron 

inots -nd. stel billets. ',y-products 'All be: coke 	- for indu.striP1 

ed local use; b.nzol 	 oils; creosote, 	•1. =Ionia; fourCry 

co k r,nj coke for :icstic use; blPst furrrce sla , in sufficient 

=t1:2-  to produce 120,CO , 	of cEic7.1t per nnuri, 

T)ur5n7 this first 	 ton of• apcpotpble oroflucts are 

oxoectc.d, anl it is hoped to be.-in thc export of 	gouls for an 

appfpoximate value of 3 million dollars per annum. 

The installations-  have been estimated as large enough for two or 

three times the initial production. 	Investments are as follows: 

1/ As .regards bars and light structures, the. maximum dimensions to be ... 
finally reached are as follows: 

Angular light structures: 	80 millimetres width of leg 
Round bars: 	 50 	it 	diameter 

Flat iron: 	 120 	ft 	 wide and 
20 	It 	 thick. 

2/ The United States specialist firms, 	Brssert Co, and Coppers 
- Co. have taken part in the planning and construction of the plant. 

/Foreign 
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They are financed 

Foreign 

Domestic 

as follows: 

Capital 

Loan from 
Eximbank 

Credit granted 
by suppliers of 
equipment - 

Loan from Central 
Par* Amortization 
Institute, 
Production Development 
Corporation 

Total: 

60,600,000 dollars 

26 600 000 	" 

87,200,000 dollars 

15,000,000 dollars 

48,000,000 

3,000,000 

21;200,000. 	II 

87,200,000 dollars 

It is hoped that the production of Huachipato will signify a 

considerable saving of foreign exchange. TbAs has been estimated as 

follows: 

Value of new production 	20,000,000 dollars 
expenses in foreign currency 	7,300,000. 

Annual saving of foreign 
exchange 
	

12,700,000 dollars 

This is without taking into account the amount of foreign exchange 

proceeding from possible exports. 

s regards costs of production, it must be remembered. that 

Huachipato will receive mineral ores from the large and highly mechanized 

deposits which the Bethlehem Chile Iron lans possess in Coquimbo et 

cost price. Taking other factors into account and on the basis of an 

exchange rate of 60 pesos to the dollar, the cost of necessary raw 

materials is practically the same in Chile as in the United States, while 

the cost of labour is less, In Chile the average investment in an 

enterprise is 18,850 pesos per ton—year, while in the United States the 

required investment to set up a new factory amounts to between 15 and 

18,000 pesos for larger—sized factories. Again it must be remembered 

/that factories 
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that factories in the United Otates were built at a low cost and have 

b,:en workin7 for some tine, and also that the amount prdd out has been 

lrgely amortized. It would th erefore be fairer to take the fi!-Tures 

7iven bar t he United diet ::s St eel Corporation, which estblishos an 

averav € raa investment of 67 dolla rs, i.e. 4,020 pesos in 1948. The 

comparison is made in the followin7 table: 

Items United States Steel 	HuchipLto 

    

18,850 

Difference 	 14,830 

Interest and amortizations 
(11 per cent) on tho dIffernce 	 1,632 

1.63 

Per kilorn.mme 
finished zoods 	 2.00 

In other words at the 	linri n in Ou.achim to the fina ncial cost is 

7i' -tor by 2.00 posos per 	 This wol:Jd be com-onsflted by 

the lesser cost of lnbour Fond tronodert (1.26 pesos) ann of tax duties 

on the Loport. oroduct (1.2)4. o4sns of principl coat Per kilogrr:= 

of bra). All this should 1-..4sult in s1 prics comparable to those 

of ti'N: imoortod product, 7, 1.(1 should diminish 77 ProTuction increases. 

Th„.,  fctory 1is ner full (4LPosits, ad will 	frsh cod for 

the cokingProck_ss, which, conpidrin7 the type of coal to he used is 

hi7h1y i-Toortnt f ctor. It also awns a mechanized Pier and the 

loedinp -rid tr-nsport of 17,.teri71;:: is carried out promptly. 

Paw No. 7896 of 1944 EIxeiepts all ritcrprisLo which aim to produce 

iron -nd rolled steel from domostic ores from oil Trovrnment taxes 

over 	Period of 20 years. It also exo7pts from all kinds of taxes — 

except the -ddition71 incom e 	of tloo individual shareholders — all 

dividends said by th..rs::: ..1-)-tcroriscs, up to 8 pr cent per annum on the 

cpit-1, and dl dr.v=ts of Interest whAhor in Chth or rbror,d. In 

addition, all intrcst orcce dire from bonds issued by tbe so corn:panics 

will be exempt from the :-mflition21 tax. The Cor-npoFi do ;_coro dol 

?acifico is entitled to dl th4.se 	 in addition, is 

/oxcipt from 

Avero investment per 
ton—ye-,r, crpacity 	 4,020 
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exempt from all customs duties on articles which it imports, always 

on the assumption that it is neither possible nor advantageous to 

obtain the articles within the country. 

Once Huachipato is finished and working normally, it is hoped to 
promote the following secondary ctivities: 

a) Facter7 producing c7, rbido and ferroalloys. The firm "Carburo 

y Metalurgia 	which has a f-.ctory Producing carbide and forro—alloys 

in Nos, near Santingo, plans to transfer its installations gradually to 

San Vicente (Huachipato). There it will specialize in the production of 

carbide, ferro—manganese and ferro—alloys, with the ultimate aim of 

supplying all domestic needs end bein7, able to exoert up to 3 million 

dollars,  worth of these products. 

b) Wire factory. The company called "Industrias Chilen7s de 

.aambre inchel=", has cone to an agreement with the Delgian firm 

"Loon P6card" to form a company with a capital of a hundred million 

pesos. It is planned to instal a factory producing wire and its 

multiple variations in San Vicente, which would include the necessary 

installations for drawing an galvanizing wire, making barbcd and black 

wire, nails, staples and wire mats. Annual eroduction 0 it is estimated 

will be about 25,000 tons. 

c) Malleabl cast—iron facLEz. The firm called "Mecnica 

Industrial S. T.", which has a factory in Santiago, is planning to build 

another in San Vicente. In its first stage it will include 7 foundry 

for making piping accossorios 'rid similar products. 

d) Iron ,7,nd Steel Foundry The "Compaia 2,coro del Pacifico" has 

bought the n:.cessary mnehl.nory to smelt about 7,000 tons annually of 

heavy iron and steel ports which the f-ctory will use for its own needs. 

This mr.chinory, to which additions can easily be made, would allow the 

foundry to produce a further 6,000 tons if iron and steel parts for 

railway material, agricultural, industrial and mining or  

central—heating installations, etc. 

e) Dockyards. It is planned to install liter some docl:yards for 

small ships of medium tonnage; negotiations between Dutch capitalists 

and Chilean firms are at present under discussion. 

/f) Metallic 
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f) Yetallic structures and boiler—making. The firm called 

"Socomntal" has drawn up a plan which includes transplanting all 

installations to San 7fLcente, as well as the purchase of now machinery 

capable of producing annually between 6,500 and 7,000 tons of steel 

products, including considerable ouantitios of railway material, which 

IS at present imported, 

g) Industry_ofOrgnicheicfll Products. From the carbonization 

process, it is possible to obtain light oils (phenol, benzol, tolnone, 

xylol), and tar and its derivatives. In order to make the fullest use 

of these products, the "Sociedad Qufmica Faconal" and the "Laboratorio 

Sanitas" together with Huacnipato, are making a study of the installations 

required for distilling raw creosote and oils of mediu9 density, refining 

naphtalone, the production of formaldehyde, bakelite and phenolic resins 

and for making dyes. 

h) Industry of Inorganic Chemical Products, The production of 

sulphuric acid in Euachipato is also under study, as well as the 

follow'ng: an electrolytic plant for making caustic soda; other plants 

for racking hyirochloric acid; precipitated phosphates by means of 

excess of chlorine, nitric acid; ammonium nitrate from ammonia, a 

by—product of the carbonization process. 

i) Fact=  of rqfractola_17l-- The installation of a factory 

producing refractory bricks is also being studied, It is hoped thereby 

to save nearly a million dollars per annum in foreign exchange. 

III. Production and consumptim 

Iron and steel 11-Torts, in ingots as well as rolled products, have 

varied considerably during recent yers. Domestic production of rolled 

a rticles began in 1933 and remiched a peak in 1935. Dxports of iron and 

steel have not been of =oh importance. daring the Second "orld War, 

there was a considerable increase of exports nf blast—furnace ingots, 

mostly to :.rgentina: from 5 tons in 1937, they reached a maximum of 

3,500 tens in 1947 and dropped to 354 tons in 1948, The annual 

average over this twelve—year period was a thousand tons, This item is 

no longer exported. 

/Table 1 gives 
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Table 1 gives the figures for production, consumption and export. 

All these figures form Chart le  The table as well as the Chart show 

the decisive influence of the great economic depression of the thirtioe, 

the slowness of the recevery of iron and steel industry and how it has 

since gradually increased its contribution in supplying domestic needs 

until in 194d  it reached 27 per cent of domestic consuaption. 

In 1948, the per capita consumption was 26 kilogrammes. If the 

amount produced by home foundries be added, including those of the 

large mining industry, a total of 34 kilos per annum is obtained. 

During the thirties, there was a considerable decrease in per capita 

consumption Iowa to the .present level, which hR remain€A, the same 

during the last 13 years, and which is far lower than that in countries 

such as Argentina, United. States, and the European countries. 

This very low "nor capita" consumption is due largely to the 

difficulty of ensuring stable imports — for lack of foreign exchange — 

as well as to the high costs of the comparatively small domestic 

Production. 

The consumption cf iron and steel in Chile increased at an annual 

rate of 3 per cent, i.e. at a much lower I-te than that of the 

consumption of other products like cement, coal, electric energy, 

railway freight, all of which possess an annual increase rate of 

about d.5 per cent. In Europe and the United States, there is a 

strong parallel between the per capita, consumption of steel and cement. 

The ratio between them is about 2:1 in favour of steel. In Chile the 

"Per capita" consumption of iron 2nd cement is as follows: 

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

(tons) 

Year Production 
a/ 

Imports 
b/ 

Consumption Five-yearly 
increase 

(percentage) 

Consumption 
"per 

capita" 

1925 
1926 
1927 
1928 
1229 

Average 1925/29 

161,109 
144,172 
132,495 
149,592 
196,640 

156,802 

161,109 
144,172 
132,495 
149,592 
196,640 

156,802 

Filogrammes 
11;0 
3642 
328 
3643 
4648 

3846 
1930 220,450 220,459 5144 
1931 91,262 91,262 2141 
1932 77,748 77,740 17;7 
1933 38,579 331579 847 
1934 60,096 60,096 1345 

Average 	1930/34 97,629 97,629 -- 	33 22;5 
1935 10,000 101,020 111,020 2'1.7 
1936 12,000 100,007 121,997 2C:9 
1937 14,500 113,641 123,141 28;0 
1938 10,000 101,048 119,848 2549 
1939 22„000 63,400 110,408 2348 

Average 	1935/59 15,300 102,903 113,203 1.21 2548 
1940 23,000 111,530 134,530 26;3 
1941 22,000 80,251 102,251 20;1 
1 942 26,116 54,708 80,904 15;8 
1943 21,463 65;355 86,638 16;6 

- 	1944 24,734 35,107 109,841 2048 

Average 	1940/44 23,407 79,406 102,373 - 13 20;0 
1945 27,636 100,023 127,639 23;9 
1946 32,553 93,272 150,825 24;1 
1947 35,976 100,014 144,990 2642 
1948 30,324 107,672 147,496 26,2 

Average 	1945/40 33,955 103,795 137,750 25,1 

a/ The case of some factories, whose 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 year's. 

b/ Imports have been calculated on the basis of products. imported according' 
to the following sections Of the'customs tariff: 11-1189-1190-1191-1191A-
1192-1193-1194-1194A-11948-1194C-1105-1198-1197-1211-1212-1213-1255-1255A-
1255B-1256-1428-1432. 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: Direcci6n General de Estadistica 
Departamento de Industrias Fabriles 

/Table 5. 
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Table 5. Per ca.  ita Consumption of Iron and Cement 

Years Iron Cement 
(kilogrammes) 

years Iron Cement 
(kilo ).rararle, s) 

1925 
1030 
1935 

a 
51 
24 

37 
97. 
66 

1940 
19,15 
1918 

27 
21 
26 

30 
CC 
96 

Source: Departamento de Industrias fabriles. 

The "per capita" consumption of cement in Chile has increased and 

and is now throe and half times•7reater than that of iron. 

The relation betwarn price indices and indices for per capita 

consumption (bases 1037 = 100) is the follaoring: 

Table C.  Prices and per capita consumption of Iron and Cement 

Years flat iron 	 Cement 

    

    

Price 	Consumption 	Price 
(pesos) 	"per caoitau (pesos)  

Consumption 
'per capita" 
ckTlogrammes) (kilogrannesi  

1030 2,1.2 191 102.3 1122 
1935 69.5 07.5 OF.3 975 
19,10 110.2 99.7 121 117,2 
19,15 260.7 00 237.7 126.  
19/10 /155.9 97.5 r 1,11.2 

Source: Direcci6n General de _]-1,1dstica 

The relation bet- Teen the price and consumption indices, of each of 

these products is as follows: 

Table 7. Ratio of prices to 2-r c-pita consumption of Iron and Cement 

Years Relation. Price index 

  

Index of per capita
Consinption - 

Iron Cement 

1630 0;12 072 
1965 0,70 0;02 
1340 1;18 1;03 
1915 c..' 2.50 
1910 2,55 

Source: Direcci6n General de Istadistica. 

/The final 
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The final balance, as can be seen, is greatly in favour of cement. 

In 1918, imports (iron and steel in bars) reached a price c.i.f. 

of 1 7 dollars per ton, At that ime the wholesale cost of domestic 

flat iron size 1,1/2 inches by 3/0 inch .was 12,260 pesos per ton, 

i.e. d05 dollars (1 dollar was worth 31310 pesos). Imported iron was 

being sold at 10,140 pesos per ton. Domestic production in 1010, 

which amounted to 39,624 tons of rolled products, signified a saving 

of 5,300,000 dollars. 

The iron and steel industry, confronted by offers of rolled 

products from abroad and a decrease in building, has evened up production 

during recent years, as can be gathered from the following data, which 

refer to Siemens-1:artin steel and steel produced by electric furnaces, 

and also to rolled products: 

1916/47 	1947/18  

Annual tons per workman 
	

23.7 	26.8 
I= per ton 
	

45 	 428 

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 greater part of domestic needs, a considerable 

saving of foreign exchange will be obtained and it is hoped there uill 

be large increase in per Capita consumption. 

3) Fair-sized quantities of rolled products will shortly be 

available for oxuorting. This has already begun on a small scale, 

The iron and steel industry is assured of suppliosof ore and 

scrap-iron„ d can produce more Ferro-manganose and ferro-silicon than 

is necossary. 

5) Until now, domestic production has been small and =pensive, but 

it is hoped that once Huachipato is operating, production ll increase 

considerably, and costs will diminish, 

6) The iron and steel industry will shortly produce a considerable 

saving of foreign exchange, when costs become comparable with those of 

the imported article. 
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S:CTION 3. PROCESSED COPPER 

General aspects 

The production of refined copper in ingots in Chile represents the 

high "per capita" 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 was 

not available to the manufacturing industry of the country as it was 

all exported in ingot form.; imports were necessary to satisfy the needs 

of the country rith regard to t1112.7,, bore, sheets, wire, etc., also 

copper alloys such as brass 	bronze. 

Law No. 7160 of December 1241 provided under .Article No. 60 that 

"in all cases the enterprises exploiting cooper min:2s shall. reserve for 

the internal consumption needs of domestic industry, the metal in 

electrolytic bars, standard and blister, thet it requires. To determine 

the price referred to in this previous clause, transportation expenses 

incurred outside the national territory rill not be taken into 

consideration". 

A number of small concerns immediately started, using rudimentary 

and improvised installations to produce sheets and wire. The steel 

rolling plants used part of their capacitj 	produce copper ingots, 

which they delivered as heavy plates and eee, 	7.ire to other 

establishments, which further elaborated t 	The army workshops did 

likewise, allocating pert of this primary production to their own n7eds. 

Decree number 3885, November 10, 1943, of the Ministry of Finanee, 

specifies that the payment of copper purchased for elaboration in the 

country, shall lee made in dollars. and Ttoree No. 1134, of December 1946, 

promulgated by the Ministry of 7cononv, determined. that the payment of 

cooper should be made takin7 as a basic price the average 

quotation for electrolytic copper in the 7ngineerity:7 and dining Journal, 

Metal and Mineral Markets, of Paw York, United States, published on the 

Thursday proceeding the data on 7Thich the u'inistry receiv'w the 

application. for purchase made by the industrialist. 

The above indicates thesystem byrhich copper produced in Chile 

is acquired for factories of the country. 

/Contrary to 
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Contrary to what might be expected, 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 seen. 

The processing of copper shows clearly the difficulties encountered 

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 1942-1944 

have suspended operations, and only a few remain, production being 

concentrated practically in two; FAMAE (Army Arsenal) which manufactures 

bars, tubes, and sheets; and TTADECO (Copper Manufactures Corporation, 

with capital contributed by the Production Development Corporation) 

manufacturing sheets, bars, tubes, bare and covered wire, electric cords, 

etc., both establishments possessing shaping presses as part of their 

basic equipment. 

FAMAE's plants are used principally to supply the Army's needs, 

although some articles are produced for sale and export. 

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 needs of the electrification plan and the export 

market and is the most important processing plant. The section for 

sheet-rolling which also produces tubes, bars, and profiles, possesses 

modern and efficient machinery, in a good state of preservation. The 

section producing conductors of electricity is not as well equipped; 

its machinery is antiquated, but in good condition. 

Considering that in view of its large capacity, the MADECO plant 

ras destined principally as a producer for export, some experts are of 

the opinion that it should have been located in Antofagasta, near the 

raw material, as the freight charges to and from Santiago outweigh the 

advantages of its location in the capital. 

III. New plants  

On the outskirts of Santiago, opposite Los Cerrillos Airport, the 

installation of a'new copper processing plant is nearing completion, as 

an annex to a factory for rubber articles. The articles which will be 

manufactured, and the yearly capacity of production, working a 40 hour 

/Week are 
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27,000,000 metros 

4,000,000 metros 

In general, the machinery is modern and efficient. This industry, 

which does not as yet possess equipment for sheet-rolling nor shaping 

presses, will have to purchase the wire bars which it will use to start 

its processing. 

IV. Production and exports 

Production capacity naturally depends on the type of product to be 

processed and the finishing riven, but along general lines may be 

classified as follows: 1/ 

Tubes, bars, profiles, cables, shoots, 
bare wire, enamelled. sire, billets, 
approximately 	  

N.G.A.' wire, electric cord, electric 
conductors...... 	....... 	 

which once the plant is installad and 
is in operation, will increase to a 
total of 	  79,000,000 metres 

If 7re take into consideration that internal requirements are 

estimated at about 5,000 tons a year in sPH- ts, tubeS, cables, etc., and 

less than 20,000,000 metros in wires, cor s, etc., it is evident that 
the capacity of production is not fully us d, and that ample margin 

remains for export. 

The following table shers production and exports (including small 
amounts of brass and bronze): 

Table 1. Production and Exports of Processed. Copper 

week are as follows: 

TirefOr construction purposes 
and outside siring 

Electric cords 

50,000 tons 

48,000,000 metres 

Year 
Billets, sheets and tubes, 

in tons 

Production Exports 

1945 11,847 10,011 
1946 9,246 5,305 
1947 20,257 11,028 
1948 18,524 15,020 
1949 --- 14,975 

Wires, cables, and cords 
in metres  

Production 	Exports 

4,221,481 

	

10,419,747 
	

1,332,055 

	

11,412,165 
	

178,542 

Source: Departamento Tndustrias Fabriles. 

   

1/ Departamento do Industrias Fabriles. 

/In 1948 
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In 1948 and 1949 exports of elaborated copper totalled 8,000,000 

and 8,00,000 U.S. dollars, representing 2.4 per cent and 2.8 per cent 

respectively of total exhorts. 

Argentine, Italy, Holland, Switzerland and Belgium are the principal 

countries to which exports were made. 

As regards the quality of wires and cables destined to electrical 

uses, they must comply, whether locally produced. or imported, with the 

.quality specifications established by Decree 382 of 1948, issued by the 

Pinistry of Economy and Commerce, and controlled by the Laboratory of 

Taterial Resistance Tests of the University of Chile. 

The average prices of exports (amongst which preclominate billets, 

that is, a semi-ingot type), and the price naid for the raw material 

ex-factory are as follows: 

Table 2. Export Prices of Processed flapper 

Dollar value per 	 Raw material (copper 
Year 	 ton 	 ingots) Dollar Cost 

per ton 

1944 572 250 
1915 424 250 
1946 389 287 
1947 509 408 
1948 538 463 
1949 515 430 

Source: 	Departamento de Industrias Fabriles. 

V. Labour and Power 

The following are representative figures: 

Table 3. Average "'ages, Labour and Powbr. consumed 

1945 1948 947 1949 

Average wages (pesos per hour) 480 , 7,15 8.15 10.30 
Index number of Tbrkmen 1.00 113 190 220 
Index 17H consumed 100 165 . 	258 500 
170T1 per year per labourer 5,150 7,000 6,820 11,000 

Source! 	Departamento de Industrias Fabriles. 

There are no special difficulties regarding the supply of labour 

as the rages are aronst the highest paid. 

VI. Problems  

The natural tendency is to male the most profitable use of natural 

resources and. export them when processed. 

/In Chile 
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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, i.e., 

extraction of the mineral, concentration, smelting, refining and 

transformation into finished products. 

As a matter of fact, as regards the United States, for example. the 

difference between the prices of electrolytic copper and certain processed 

products are considerable and have increased; for Chile these differences 

are important insofar as the prices of the internal market are concerned; 

also these differences are much greater, es is shown by the following 

figures: 

Table 4. Relationship Between Pricesof ProcessedCoppor and Paw Materials. 
Products 	 United States Chile 

1935-1938 	 1949 

Piro 	 34% 	 132% 
Copper Sheets 	 76% 	 227% 
Bronze Sheets • 	 57% 	 270% 

Source: 	Sociodad Nacional do Finer{a and Departamento do Industrias 
Fabriles. 

The large copper enterprises of the Unitd States have for some time 

made use of this situation, and the Anaccir Mining Company, Kennecott 

Copper Corporation and Phelps Dodge Corporation, which produce more than 

80 per cent of the United Statos copper, have for more than 20 years 

followed the policy of buying the copper factories established throughout 
the country. 

In Chile on the other hand, the processing of copper, in comparison 

with the production of ingots, is insignificant; exports of processed 

copper in 1948, did. not reach 3.5 per cent of the exports of copper 

ingots, though exports of processed. copper included 2.5 per cent 

corresponding to billets, a product requiring wery little processing. 

The fundamental problem lies in the restricted production of the 

plants, which signifies a high cost of production, often impeding sales 
on the foreign market. 

/The majority 
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The majority of the countries which could purchase processed copper 

from Chile in appreciable quantities (Argentine, Brazil, Italy, Belgium, 

Holland, Switzerland, etc.) have their own processing plants and 

therefore try to obtain copper with the least degree of processing when 

they cannot secure ingots. These countries purchase copper products 

processed in Chile but payments are not made in dollars. 

The countries which are prepared to buy Chilean processed copper 

are not able to pay in dollars, and since dollars are the scarce 

currency, it is preferable for Chile to export ingots, even though at a 

lower price, in order to obtain dollars. 

VII. Conclusions 

The processing of copper products is a sound industry in Chile, 

which produces an article of good quality that must comply rith certain 

specifications before it can be sold. 

The capacity of production is very much greater than the needs of 

the country, and could amply supply the requirements of Latin America 

and even other countries. 

Exports have increased, particularly due to the demand for partly 

processed products. 

When countries are able to obtain copper ingots freely (without) 

exchange problems) the situation of processed. copper in Chile (sheets, 

tubes, mires, etc.) will be strongly and adversely affected, as the 

habitual consumers, though they have no copper within their territory, 

possess processing plants and will take protective measures. 
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SECTION 4.  CLLTNT 

I. Production 

Established factories 

The cement industr7 in Chile dates, from the year 1906, when the 

Sociedad 7F, brica de Cenento el Nel3n" installed a plant with a productive 

capacity of 40,000 tons in Calera, principally in order to meet requirements 

in the reconstruction of Valp=ise, destroyed by an earthquake. 

The 1931 crisis obliged the Government to protect this induA.ry. 

The 1939 earthquake md the difficulty in importing cement during 

the war pointed to the necessity for increasing - production, which in 

1940 rose to 385,000 tons, 

The consumption of .ccmcnt in Chile is centred mainly in Santiago, 

which absorbs 50 per cent, and is distributed as follows: 

Northern zone: 4.7i; 
Central zone: 

Aconcagua and Valuar,ai o 1 ,71  

Santiago 49.55 66 .55 
South central zone: 
(01 Higgins to Concepcion 18.3% 

Southern zone: 
(To Ilanouihue) 10.51 

100.0% 

Since cement should be a low—priced commodity, easily and conveniently 

accuired, its transportLtion should not be complicated, nor should it cover 

long distances; therefore cem ent factories should be so placed that each 
one serves 	district where consumptiands limited. The existence of factories 

with a larc productive ca.pacity is justified if they supply by rail small 

but densely populated areas, or regions in the neighbourhood of maritime or 

rive routes. Generally speaking, however, a large number of small factories 

is preferable. Thus the -ova rge productive capacity Per factory is as 

follows: 

/Table 1. 
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Table 1: Average Productiveazcitz per Factory. 

United States 	258,000 tons per year 

Canada 	 159,000 	" 	II 	II 

Argentina 	 191,000 	II 	II 	If 

Brazil 	 138,000 	rt 	II 	II 

Uruguay 	 120,000 	ty 	IT 	U 
Mex ico 	 76,000 

	

36,000 	

II 	H 	II 

Ecuador 	
it 	II 	II 

Sou_rcei Mineral Yearbook3 
American Cement Directory. --__.   

On the other hand, in Chile,the annual productive capacity of the 

above-mentioned factory is, as we have seen, 400,000 tons, and it has 

frequently been working up to 97 per cent of this capacity. 

As a result of the shortage of cement, recourse was had to 

importations free of customs duties, although even under these conditions 

the price of imported cement was higher than that of the national article; 

the bulk of the cement imported came from the United States, and'some from 

Great Britain and the Argentine. 

In order to meet the growing demand the "F6brica de Cemento El Mel6n" 

extended its plant, attaining in 1945 a production of 500000 tons. 

During the years 1948 and 1949 this same company effected improvements 

in order to Produce a new type of cement in its -  factory at Calera, 

which would increase its • production, as from 1950, by 125,000 tons a 

year. The "Fibrica de Cement° El MclOn S.A." has a capital of 252 million 

pesos, • its assets amounting to 941 million. The financial situation of 

this concern has always been excellent. 

Towards the and of 1945 the factory constructed by- the "Sociedad de 

Cemento Juan Soldado S.A.".began operations. It was situated by the sea, 

near the port of ConuiMbo, 600 kilometres from the ."El felon" plant. The 

above-mentioned company was financed by the Production Development 

• Corporation (Oorporacion de Foment() de la Produccion) and its main 

object was to fill the recuircments of the Northern zone and to export 

to Bolivia. The planned production was 200,000 tons a year; deposits of 

raw materials are to be found on the some site, and the wet and flotation 

Process is employed in order to eliminate the impurities contained in the 

limestone. The machinery has been rE:canditioned, having been purchased 

/in the United States 
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in the United States by the Corporation. 

The Juan Soldado plant was not a financial success, mainly owing 

to difficulties of a technical nature. The concern was faced with the 

necessity of purchasing raw 17rterial from deposits situated at a 

distance of 30 kilometres, of which the price was lower than that of 

their own raw material. "11 is l6n" sold its cement in La Serena, 9 
kilometres from the Juan Soldado factory, whilst the latter could not 

do so without loss. 

This plant has now been taken over by "El Mel6n", who, pending.certain 

technical and administrative reforms, will work it partly for the production 

of phosphate fertilizers and partly for the annual production of 100,000 

tons of cement. The Juan Soldado plant has a capital 	05 

pesos, with assets amounting to 235 million. 

B. Factories in the course of construction 

In 1944 a survey was begun for the construction of a cement factory 

40 kilometres from Santiago, 2 kilometres from the Pan-American highway 

and 6.5 kilometres from the Polpaico railway station. At the same time 

the construction end exploitatien of P. li 	2nd agricultural carbonate 

factory was undertaken. 

The Polpaico plant will hnve a r)roduction of 200,000 tons and will 

employ the wet 	flottibn brocees. The limo deposits close by have a 

positive reserve of 32 million tons and a potential reserve exceeding 

100 millicn. The machinery is new and up-to-date. !Temento Cerro Blanco 

de Polpaico S.A." has a capital of 250 million pesos. The factory will 

go into production in. January 1950 and the cement will be transported 

by land to Santiago, 

C. Proposed  factories 

a) Plans are well under way for the installation of a cement factory 

with an annual production of 150,000 tons close to the Tinguiririca 

railway station, which is on the line from Santiago to the South and 150 

kilometres from this city; and also for a factory for the production of 

ground carbonate for fertilizers, with a capacity exceeding 1,000 tons 

and equipped with new and up-to-date machinery. 

/They will 
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They will utilize the deposits of El Flaco, 77 kilometres away, 

the content of which has been estimated at 30 million tons at first 

sight, but may actually consist of 300 million; the average grade of 

these materials consists of 02.5 per cent of calcium carbonate, together 

with exceedingly small ouantities of 'magnesium and sulphur. 

The wet process will be employed and the raw material, after being 

ground at the mine, will be diluted in the proportion of 1.6 to a semi-

solid form and convoyed by aqueduc to the factory, a new process which-

has net yet been adopted by any cement plant. 

The "Calc5reos Tinguiririca C.M." Company has concluded its 

survey and is endeavouring to raise a capital of 300 million pesos, 

plus 4 million dollars. It hopesto be able to begin construction in 

1951, and production in 1955. 
b) The "Compahla de Acero del Pacifico" is considering the 

production of blast furnace cement, adjacent to its establishment 

at Huaehipato, by crushing slag from the blast furnaces together with 

"Portland" clinker. At first clinker from Juan Soldado will be used; 

later it ;  intendsto produce clinker on site. Should this project 

materialize, the new plant could produce some 120,000 tons by 1955. The 

capital expenditure involved is estimated at 50 million pesos. 

II. Raw Materials 

The factories utilize raw m•-terials from their own mines. The "El 

Melcln" factory ownstwo mines, a low-trade one at a distance of 2 kilometres, 

and a high-grade Ine at a distance of 15 kilometres, .111 these raw 

materials are -suitable for the production of a high cuality "Portland" 

cement. The raw materials from the deposits of 	Mel6n" and Tinguiririca 

are mined; the Juan Soldado and Polpaico raw materials are quarried. It is 

hoped that the raw material at Polpaice can be extracted at a' lower cost 

in view of the peculiar char 	of these deposits. 

III. Power 

The "El Mel6n" factory consumes pulverized coal in its furnaces; 

the Polpaicc and the proposed Tinguiririca plants will operate on the 

same fuel basis. National coal is utilized; -this is Partly of the heavy 

/type and 
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type and partly of the light type (Lirqu4n), both of Which are produced 

in the district of ConcepciOn. The electric power used by "El MclOn" comes 

mainly from its own 15,000 kilowatt hydroelectric plant at Los Quilos. 

The Polpaico factory obtains electricity from the 8,000 kilowatt hydro-

electric plant at La Carona. The Tinguiririca factory propose to construct 

their own hydroelectric plant of 9,500 kilowatts. 

• IV. Prices 

Prices of imo rt ,d cement have been ouch higher then those of the 

nation-11 commodity, due PrinciPlly to th. depreciation of the Chilean 

peso -rid the high cost of transportation. Plow are some comparative 

figures: 

Table 2: Price of 1 ton of cement 
011111gPISEIM.M.701•111.•••••••■ 	 IliMeal.••■•1•111.10 

National 	Imported 
Years 
	

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

1940 240 487 
1945 612 766 
1947 748 2,163 
1948 864 2,018 
1949 1,C2O 2,900 

.10.6--Awas 

Source: Direccicln Gen ral do Estadistica, 
(Stmtistical DepartF2nt). 

Nevertheless, the prices fixed by the Comisariato General de 

Subsistencias y Precios (Depertmcnt for the Control of Prices and Supply), 

for national cement are high, since production per worker is low and cost 

considerable. In practice, no internal competition has existed to date, 

and the raced to import more expensive cement has caused a surtax to be 

placed on the national article in order to bring the prices into line. 

The customs duties en cement are at present 903.96 pesos per ton. 

V. Productivity 

Partly owing to the diffiquitics encountered in exploiting deposits, 

the annual production per worker is low and has decreased in inverse 

/proportion to 
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proportion to wages, as will be seen in tables4 and $, which are 

condensed below: 

Table 3: 
6.:..V/Mgowc..-Neanwor...12. 

Productivity_ and aver-  e dailjir wages — .   

Years 
Tons per year 
per worker 

(factory and mine) 

—verage 
daily wages 

(pesos).  

     

     

1935 261,4 15.35 
1940 2060 29.45 

188.1 69:35 
1948 196.4 116.47 

111.11,t 

Source: DePartament o de Indust ri as Fabriles 	( 4.anufa ctur ing 
Industries Depart-lent ) • 

The increase in production per worker in 1948 is due to the expansion 

of the "El Mel6n" plant and to the oroduction of Juan Soldado; the workings 

are now more mechanized, 

VL, dernand 
"76 V. 91.■*2  

Up to 1928 the country was supplied to an equal extent by national 

production and by imports. During the 1928-31 period the part played by 

imports was higher, Since 1932 national -production has supplied practically 

the entire country, with the exception of occasional imports between the 

years 1940 and 1946, There were times during this latter period when 

cement was rationed. 

The norm inc,.€.•gso in the 	 consumption of cement averages 

8,5 o'er cent per year, Imports of cement have not amounted to an apprecin.ble 

percentage of the tot :al imports of the country, since in 1946 when cement 

imports were at their coo their value only amounted to 0,6 per cent of 

the country's total imports, 

On the other hand, the -iatc.rials used in the production of cement being 

of domestic origin, with the excention of certain t::,TeP of hard—wearing 

spares, and its price being lower than that of the imported article, the 

ceanet industry constitutes a very valuable contribution to the economic 

/development, of 
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development of the country. The importation of the 500,000 tons of cement 

produced in 1949, based on a c.i.f. price.of 2,000 pesos per ton, would 

hove represented nn outlay of cxchange amounting to 30 million dollars, 

Exports of cement up to the present time have been insignificant, 

the maximum :amounts being 5,000 tons in 1925, 4,000 in 1946, 2,833 in 

1947 and 3,250 in 1940. Exports to neighbouring countries, principally 

drgcntina, are anticipated; and these are ostinated et some thousands of 

tons. 

The supply and demand of cement nor caoit, over a period of years is 

indicated in table 1, 

It is interesting to note the trend in per capita consumption, rising 

between the years 1925 end 1947 to 195 per cent. Th: de=nd for cenpnt 

reflects the oconomic situ etion of the country, with its periods of 

prosperity ,nd its depressins, xceot during the period 1940 to 1945 when, 

owing to the shortage of cement, (insufficient production -nd difficulties 

in importation), do7and was groAer than supply. 

The fluctuations in the production and consumption of cement from 

1925 to 1948 inclusive are shown in GraPh 1, Detween 1925 and 1947 

production increased by 625 per cent, 	c nsuniption by 310 poi'. cent. 

.The demand for cement beers a close rol-tionship to building. Graphs 2 

and 3 indicate the trend of figuregThAween 1940 and 1948. Especially 

remarkable are the increases in the fi7uros reprosenting prices rid in 

those showing the relationship between production and consumption: 1 in 

1940, rising to 1.17 in 1948. This indicates that a small reserve has 

been set aside in order to meet possible contingencies: stoppages, strikes, 

etc. 

Finally, in 1951 production will be in the region of 925,000 tons, 

and in acccrdance with the graphs showing the normal increase the 

theoretical consumption will macmat to some 900,000 tons. Should the 

Tinguiririca and HuPhipato projects matorialize, by 1955 production would 

rise to 1,200,000 tens, and the theoretical consumption to a similar 

figure. 

From 1948 onwards the demand falls of az a result of internal economic 

troubles. Notwithstanding this, the figures predicted for the coming years 

/continue in 
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Table 4: Proucti.:An and Consumption of  Cement 

Years Production 
Imports 
tons 

Apparent 
ccnsumption 

trls 

Per capita 
consumption 

kilos 

1925 83,000 67,332 145,332 36.9 
1926 82,000 94,934 176,934 44.4 
1927 95,853 120,246 216,099 53.5 
1928 110.721 96,840 207,561 50,4 
1929 143,234 241,965 385,199 91.7 
Avora7e 25/29 102,961 124,263 226,225 55.4 

1930 163,609 252,073 415,(-)82 96.9 
1931 102,310 41,577 143,887 33,2 
1932 112,441 11,068 123,509 28.1 
1933 139,058 390 139,448 31.2 
1934 203,057 854 203,911 44,9 
Average 30/34 144,095 61,192 205,287 46.9 

1935 283,385 17,018 300,403 65,2 
1936 
1937 

248,424 
313,140 

1,710 
1,828 

250,134 
314,968 

53.4 
66.2 

1938 363,974 1,676 365,650 75.6 
1939 340,786 1,462 342,248 69.7 
Average 35/39 309,942 4,739 314,681 66.0 
1940 385,091 13,741 398,832 79,4 
1941 359,720 30,931 390,651 77.2 
1942 364,584 15,632 380,216 74.1 
1943 374,747 9,308 384,055 73.e 
1944 362,877 33,872 396,749 75,2 
Avera7e 40/44 369,404 20,697 390,101 75,9 
1945 411,088 47,376 458,464 85,7 
1946 579,906 9,003 588,909 108.0 
1947 602,299 1,186 603,485 109.3 
1948 539,789 2,200 541,989 96.4 
Average 45/48 533,270 14,941 548,212 50.9 

sprammlopprotaMix.ror 	 weerINNI•axa/...*4. 

S=ce: Direccin General de Estadistica and DeiDartamento de Industrias 
Fabriles, 
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continue in force, in view of the fiscal and semi—fiscal projects for 

those years involving the 'consumption of approximately 30 to 35 per cent 

of the present total consumption. 

VII. Conclusions 

1, 	she situation Of the cement industry is, on the whole, good, except 

for transitory crises. 

2. The machinery is up—to—dnte and the factories are highly mechanized, 

especially after the recent exnmsion and installntions. 

3. Labour has Presented no difficulties; wa7es are relatively high and 

are adjusted periodically. 

4. The exploitation of deposits is, in some cases, difficult, with a 

coriscouent low productivity.' The raw m^..terials, after the necessary 

treatment, ore suitable for the production of high Quality "Portland" 

cement. 

5. The ouality of the cement produced is constantly tested by the 

Government, as is also that of the imp; rted article; these oualities 

should conform to official specifications. 

6. It is anticipated. that it will be 0-F 	to export considerable 

ouantities of cement for several yw-!rs to c me, 
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Tablc 5: ---- LThnir 	 Wa7es 

Years 
i;.Nrrae daily 
wage 	(pesos) 

?u-1bcr of 
workers 

1931 677 9,70 
1932 611 7.50 
1933 859 9.30 
1934 834 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 1,86,9 29,45 
1941  1,916 35,81 
1942  1,882 42,06 
1943 1,939 52,90 
1944 2,054 61,18 
1945 2185 69.35 
194( 2,5.12 75.84 
1947 3,334 94,11 
1948 2,748 11647 

01111101r...■=1EIMMI'Ararogr 

Source: Direccin General le Estrldistica, ------- 
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SECTION 5. PLATE GLASS 

hmongst the different forms in which glass is used, plate-glass has 

a predominant place, since it is an essential element in all types of 

constructions; its fluctuations serve to give us an idea of the change 

in the economic situation of a country. 

In Chile, up to 1937, the consumption of plato-glass was supplied 

by imports as domestic production did not appear on the internal market 

until 1938. 

I. 	Producing Plants and 1 chino?':, 

Plate-glass is made in only one factory, looted at Lirquen, on the 

coast of the province of Concepcion; it oolongs to the Notional Plate-

Glass Factory Incorporated, working under the Fourcault system of 

vertical lamination, - 

The original machinery and installations came from Germany, with 

one furnace and two rlichines (1.80 and 1.50 metres width of usable 

glass, respectively), and with a daily capacity of 3,000 square metres 

with a thickness of 2 millitres. 

Amplifications were begun during td war with the installation of 

one North American furnace and three machlios (2 of 1.80 and 1 of 1,50, 

usable width of glass) which started to produce in 1946 and in which 

some changes were introduced their ,daily capacity equalling 5,000 

square metres of 2 millimetres thick. 

The furnaces are heated with prooucer gas made from coal, 

principally from the Lirquen mines located close to the factory, of 

which they consume about 27 tons daily. 	Preparations are being made 

to use gas from the coke section of Huachipato (steel blast furnaces 

some 30 kilometres away). 

Improvements are actually being ma.ie in the handling of raw 

materials and in the mixing section. 

They propose to install a special section for the production of 

cathedral glass and another for polishing glass with the object of being 

able to cover the consumption of cathedral and crystal plate-glass in 

/the country, 
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the country, this being estimated at about 200,000 square metres per 

I. Raw material 

The material employed, about 22 tons daily, is found in the 

region, as is the coal; dolomite and borate of lime como from the 

north, and most of the soda ash is produced in the country. 

III. Production and Labour 

we have seen, the factory began commercial production in 1938; 

in January of 1939 it was damaged by the earthquake; the furnace had 

to be repaired, and production started again the last quarter of that 

year. 	In 1948 the two furnaces worked during 7 months, reaching the 

maximum figure of plate-glass so far produced. 

The types of plate-glass produced correspond to the following 

distribution: 

Table 1, 	 Plate-glass Classification 

Type Thickness 
(millimetres) 

Percentage of 
Production 

Single 2-3 55 
Double 3-4 25 
Triple 4-5 10 
Quadruple 5-6 5 

- 6-7 c 

Total: 	100 

Source: Departamento de InD,ustriel.s Fabriles 

The average sales price of domestic production as compared with 

	

the price of the imported article, is 	follows: 

Domestic Production 	Imports (CIF) 

	

(Pesos per kilo) 	(Pesos per kilo) 

22,- 	 10.- 

The Customs duties for 1950, for gl,:.saupto a thickness of 4 

millimetres, amounts to 2.28 pesos per gross kilo. 

/ In spite 
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In spite of the lower price of the imported article, exchange for 

its importation is granted only in special cases, because on one hand 

production is sufficient to meet consumption in most cases, and on the 

other hand there has been a great scarcity of foreign exch-ange. 

The high cast of locally pr ,ducei gloss is due t the relatively 

small production and to the deficient functioning of the sec nd furnace. 

The plate-glass pr duced in 1948 has prevented an utlay of f reign 

exchange equivalent to 2,000,000 dollars. 

The workmen employed, average salaries received, total pr -ducti n, 

output per labourer per year and energy consumed per t n, are sh, wn 

bel-w: 

Table 2. 	 Labour and Pr ducti.,n in Plate-glass Industry 

Number of 	Pesos per Pr Cucti,,n Output per 	Kil:watt 
Year 	w,rkmon 	day 	(in t .;ns) 	Lab,_urer per 	h,ur per 
	 year (in t ns) 	t n 

1938 208 11.94 3,536 17 40.5 
1939 219 14.15 926 - - 
1940 250 18,38 4.715 19 40.0 
1941 263 22.42 3.983 15 51,5 
1942 297 27,89 4.823 17 39.0 
1943 272 35.99 3.4,05  fl 45.5 
1944 248 47.64 3.888 16 64.0 
1945 227 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 

Source: 	Departement de Industrias Fabriles. 

The lower uutpu',L per labourer in some years was duo to the 

unavA_Aable seasnal stoppages in order to- change the refractory bricks; 

the drop in 1947 was due to defects encountered in the second furnace 

which bad just been put in-L; ,peration and worked badly in the 

beginning, turning out an appreciable quantity that had to be re-smelte-1. 

The increased mechanization of the furnace and installation 

/introduced in 
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introduced in 1946, and their bad functioning in 1947, may be deduced. 

from the consumption of energy. 

The electric energy is purchased from the Empresa Nacinal Pc 
. 

ElectricidaJ, SJcie::lad /-1AaIma, and is supplied from its plant at 

Abaniso, 

IV. Consumption and Supply 

Up to 1937 domestic cnsumptien was supplied by imports; domestic 

production stertea in 1938 and imports decreased very npticeably, 

although they still exist to supply the types net manufactured in the 

country ama to compensate the difficulties encount ore J in domestic 

production. 

Consumption corresponds to prpductisn and imports)  exports being 

negligible. 	(See Table 1). 

Chart S shows supply anl consumption, and the important contribution 

stic productin. 

, 

1, The n1 te-gl-ss in'ustry, Lath ug,h relatively recent, has ma 

c nsLsrable pr cress, its aroloction capacity n w being greater than 

the requirements of the c untry. 

2, The industry is able to export 5,000 t:ns a 3./s. 

The prices of the domestic pra:uct are twice as high as the 

prices CIF of the impprteJ article, of which large quantities are 

available, e sp(3cially from 

Table  3. 	Supply one Ccnsumptimro f Plate Glass 

ear Producti,n 	Imprts pparent 
C 

C ensumpti(.,n 
per capita, 

kilos 

1925 .. 3,349 3,349 0.85 
1926 .. 4,910 4,910 1.25 
1927 •. 3,928 3,928 0.97 

Przjuction 
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Table 3 (Continued) 

Year Production Mports 1,pparent 
Consumption 

Consumption 
per capita, 
kilos 

1928 
1929 	. 

:.vbrage 
1925/1929 

1930 
1931 
1932 
1933 
1934 

4,299 
6,635 

4,624 

4,802 
3,082 
1,653 
1,296 
3,165 

4,299 
6,635 

4,624 

4,802 
3,082 
1,653 
1,296 
3,165 

1,04 
1.58 

1.14 

1.12 
0.21 
0,38 
0.29 
0.70 

,average 
1930/34 

1935 
1936 
1937 
1938 
1939 

.. 

.. 

.. 
3,536 

926 

4,799 

3,889 
3,699 
4,607 
1,330 
1,475 

4,799 

3,889 
3,699 
4,667 
4,866 
2,401 

0.64 

0.84 
0.79 
0.98 
1.01 
0.49 

Average 
1935/39 2,231 3,000 3,904 0.82 

1940 4,715 1,879 6,594 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 3,888 1,724 5,612 1.06 

Average 
1940/44 4,163 1,764 5,927 1.15 

1945 3,123 1,235 - 4,358 0.81 1946 4,156 812 4,968 0.92 1947 3,994 2,902 6,896 1.25 1948 7,819 1,450 9,269 1.65 

Averae 
1945.LP8  4,773 1,600 6,373 1.16 

Source: Dbpartamentr: o In.'ustrins Fabriles 
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6, PLY:o100D 

I. 	General Aspects 

Chile possesses important timber resources, amounting to 16 million 

hectares of forest land, which represents 22 per cent of its continental 

area. 	This is equivalent to 2.9 hectares 

the United States and 1,5 for the world, 

plantations the proportion per capita is: 

the United States and 1,2 for the world. 

It is interesting to note that Russia 

extension of forests (2101 per cent of the  

per capita against 1.85 for 

In terms of commercial 

1 hectare for Chile, 1.3 for 

possesses the greatest 

total area of the world), 

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 cent to Chile. 

Nevertheless it should be mentioned that the greater part of the 

forests of certain countries consists of species of little commercial 

value and that great extensions in countries such as Russia. and Canada 

are not, in fact, economically exploitable, 

In Chile the commercially exploitable area is appreciable, the 

species being of high quality consisting for the most part of hard woods 

of temperate climates, which are scarce amongst the world volume of 

forests. 	Despite the fact that the greatest amount of lumber used 

comes from conifers, that is, evergreens, the hard woods of Chile acquire 

great importance because of their accessibility, and constitute one of 

the few reserves of hard wood in the temperate zones of the world. 

Chilean forests consist of trees from 6 to 25 and even 35 metres high, 
and with a diameter up to 1 metre and over, The Tamarack and the 

Araucanian pine, reach extraordinary.  dimensions. 	There are many 

sp cies found in the forested area, but it is important to note that 

two to five predominate, which does not occur in the hard wood forests 

of other countries. 	Thus the coigue, teak wood, elm and tenio, 

represent 73 per cent of the volume suitable for sawing. 	Naturally 

/forests exist 
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forests exist containing only one specie, principally coniferous, as is 

the case of the Tamarack and Araucanian pine. 

. The Chilean forests are distributed through 28 degrees of latitude, 

varying from the small 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 per cent, eucalyptus 31 per cent, 

poplar 4 per cent and the remainder corresponding to cypress and acacia. 

The total volume of usable timber available in Chile amounts to 

1,840 millions of cubic metres: of this 48 per cent is found 

distributed between Arcuco and Llanquihue; 36 per cent in Chilo and 

Aysn and the rest in the remainder of the Country. 

The annual increase of timber is estimated at 20 million cubic 

metres, i.e., 1.1 per cent of the total volume of standing timber; of 

this increase 85 per cent corresponds to natural forests. 	The decrease 

is estimated as follows: 

Felled timber 
	 5.5 million cubic metres 

Destroyed by fires 
	

19.0 	" 	11 

Wind storms 
	 13.0  " 

Total 	37.5 	II 	 II 	 It 

Of the volume lost, 98 per cent corresponds to natural forests, 

the losses in the planted forests being insignificant. 

As the decrease in the forested area is greater than its annual 

increase, experts, including the United States Forestry. Commission 

which studied the timber problem in Chile, have recommended an 

effective control of forest fires, a change in the present system of 

cutting or felling, and systems of second growth and reforestation. 

The Chilean Government is taking the necessary measures to preserve the 

forests and increase their contribution to the National economy. 

Natural forests provide 82 per cent of the cut timber and the 

rest comes from forest plantntions, 

/An estiartion 
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An estimation of the uses of felled or cut timber is given in the 

following tables: 

Table I 	 Utilization of Timber 

Percentage 	Species  

	

55.5 	Oak, eucalyptus, lingue, 
coigue, all pine, ulmo 
and rauli. 

Srw-mill Timber 	 27.5 	Oak, lcural, rauli, 
coigue, tall pine. 

Railway sleepers 	 6,6 	Oak 

Pit props 	 5.5 	Eucalypbus 

Posts, fences 	 ' 2°9 	
All species. 

Veneer and plywoods 	 1,4 	Araucanian pine, teak 
and coigue. 

wood pulp 	 0.5 	Tall pine 

Poles for coalunic'tion 
and power lines 	 0,1 	Cedar, cypress and 

oak. 

Source: 	Corporaci6n he Foment() de la ProdUcci6n. 

Two fundamental problems arise concerning wood generally: the 

fact that it is riot put to rational uses and the preservation of forests 

in order to avoid their destruction, especially by fire, second growth 

and reforestation being necessary. 

Plywood is one of the most important uses for wood as is analyzed 

below: 

TI. Plywood Factories 

There are three factories located in the Southern part of Chile, 

(CunIcautin, Nelturne, Puyehuo) and a fourth is being installed. 

The plywood industry is relatjvely new, It started in 1940-42 

and grew notably during the last years of the war, owing to a large 

/demmd and 

USE 

Fuel 
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demand and the export trade, since Chilean costs enabled it to compete 

on the international market, 

III, Machinery and Installations  

The machinery and installations are modern, 	efficient rotary 

lathes and hydraulic presses being employed; the manufacture of plywood 

is one 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 are installed plan to nake extensions, in 

order to process pressed woods, using for this purpose all the waste, 

bark and trees not suitable for plywood, 	Dryers, fixers and gluers 

will also be added in the future, It is also planned to complete the 

use of the wood in one of the factories, by means of the equipment 

necessary to fabricate barrels and for the distillation of wood, 

In Magallanes a plywood factory is being installed, for which all 

the new and modern machinery has been purchased from Denmark, as a 

Danish capital investment, This factory will use wood from a region 

which so far has not been exploited industrially, particularly the 

Magellan oaki -anhual 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 machinery can be imported duty free in 

that region, 

V, Raw Materials and Products  

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

forests and approximately in the following proportion: 

Table 2, 	 Categories of Plywood  

Araucanian Pine 	55 per cent 
Teak Wood 	 23 TI 
Coigue 	 13 
Rauli 	 4 
Ulmo 	 5 it n 

100 " 
Source: 	Departamento de Industrias Fabriles, 

/The basic 



E/CN.12/164 
Chap. XXITI 
Page 71. 

The basic dimensions of the sheets are: 

2.20 x 1,525 metres and 1,525 x 1,525 metres 

and sheets may be obtained within any combination of these dimensions. 

The thicknesses vary from 3 millimetres up to 24 millimetres, the most 

common being 3, 4, 5 and 6 millimetres 

The Chilean plywoods are of very good quality, especially the 

Araucanian pine, and are easily placed on foreign markets, 

VI. Production and Supply  

When domestic production began, imports ceased, and as the capacity 

of the installed production was more than 20,000 cubic metres per year 

and superior to domestic consumption (estimated at between 4,500 and 

5,500 cubic metres), exports were =de from the beginning in order to 

maintain production at an acceptable level. 	The corresponding figures 

are shown in the following table: 

Table 3, 	Production and available balance of Plywood. 

Year 

1943 
1944 
1945 
1946 
1947 
1948 
1949 
Yearly 
Average 

Production Exports  
In 	cubic 

Remainder not Exported 

6,554 
6,551 
9,010 
8,428 
12,078 
12,464 
11,529 

metres 
3,500 
4,624 
3,335 
5,868 
4,183 
2,900 
5,463 

3,045 
1,927 
5,675 
2,560 
7,895 
9,564 
6,066 

9,516 	 9 4 4,269  5,247 

Source: 	Departemento de Industrias Fabriles. 

The principal destination of exports has been the Argentine, 

England and a small amount to Bolivia. The value of exports in 1949 

totalled an equivalent of 1,790,000 dollars. 

VII. Importance of the Industry  

Its importance can be apprecicted from the following details. 

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 

are representative of this industry. 

Table  4 	Consumption, Production and Vvages for Plywood  

Electric Energy 	 Production 
Year 	Consumed 	Index of 	per an 	Average 

nli 	 Production 	per year 	Annual Salary 
Cubic Metros   (In Cubic Metres) (In pesos) 

1945 214 100 7.2 7,820 
1946 275 84 - 12,250 
1947 242 24 10 9,200 
1948 250 129 8,3 11,140 
194.9 330 108 6.8 13,350 

Source: 	Departamento de Industries Fabriles. 

Despite greater mechanization in some of the sections (larger 

consumption of electricity), the workmen produce less, a fact which is 

observed in various industries. 	The production of 1949 represents a 

value of 3,760,000 dollars, of which an equivalent 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 figures: 

Country 	Cubic Decimetres 

England 
Argentine 	 2.5 
Chile 	 1 
Peru 	 0.5 

There is therefore an important potential market in the country. 

The main importer has been Argentina, whose demand has been 

/sufficient to 
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sufficient to cover production. 	After 1947, 1;_rgentina closed its market 

to foreign plywood, as it had its on factories, The Chilean industry 

found itself with no market for its production and at the end of 1949 

began to accumulate an important stock for which it had no outlet. 

The Argentine market being closed, the Chilean industrialists tried 

to sell their production in England, a market in which prices have lately 

fallen, constituting a further obstacle in the way of exports from Chile. 

The low price reached by plywood is due to the fact that many countries,-

including Russia, have protected their industries and also because in 

European countries reforested forests are used industrially; this means 

that in a forest there will only be one type of tree, and that it will 

be cut at the proper age to be able to fabricate a good plywood, thus 

simplifying and standardizing the process of fabrication. 

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 " 
Processing 	 22 " 
Electric and Steam Power 	10 " 	I I 

General Expenses 	 12 n 

Total 	100 " 

Some of these items may be reduced. 	For instance, in the felling of the 

t.roes, instead of employing mainly the cross-cut saw and wedge system, 

a more economical method, such as the circular saw, could be applied. 

If tractors were used instead of oxen and carts for the transportation 

of the logs to the mill, costs could be reduced with a lower capital 

investment. 

However, owing to the lack of foreign exchange it has been impossible 

to make these improvements. 

The actual processing has been carried on under favourable conditions. 

This industry has had no difficulty in securing labour since the 

industry is located in zones or districts of little industrialization. 

/IX. Conclusions 
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IX, Conclusions 

1. The plywood industry is in good condition and 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 possibility of lowering costs by means of mechanization 

of the felling and transportation of the trunks, but this has not been 

possible up to the present time due to the general scarcity of foreign 

exchange. 

3. It is expected that the new rates of exchange of 60 pesos per 
dollar, will favour exportation, thereby contributing to the placing of 

Chilean plywood in foreign markets. 



-•• 

2.0 

F/CN.12/164 
Chap. XXIII 
Page 75. 

SECTION 7. TOOL 

The wool industry is the oldest in Chile; as early as 1541, the 

Indians wove the wools of the guanaco and vicuna, dyed with vegetable 

dyes. The Spaniards introduced the use of sheep's wool. 

The regions of Calera, Talagante, Bucaleziu, 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. 

In the nineteenth century the first establishments for the 

production of wool appeared. The patriotic Army of Independence which 

fought in the first years of the past century was dressed in the 

product of the fulling mills which had been established in Santiago 

from colonial times, first of all in the extreme western districts, 

and shortly afterwards on sites now occupied by the Compailia Nacional 

de Tojidos El Salto, an important textile factory. 

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

In 1942, the factories engaged in the manufacture of wool reached 

155, of which 40 were checked by the Direcci6n General de EstadIstica; 

this number rent up to 44 in 1943; The total number of establishments 

at present engaged in manufacturing wool can be estimated at over 200. 

As for the total number of workers employed, the 1942 census 

gives the figure of 6,044; the present number is estimated at over 

10,000. 

The rool industry is chiefly engaged in the manufacture of 

woolen cloth, yarn for selling purposes, knitting wool and knitted 

fabrics. 

I. 	Location and size of factories. 

according to the census of 1930, 24.9 per cent of the factories of 

the wool industry were located in ConcepciOn, 21.10 per cent in 

Valparaiso, and 20.4 per cent in Santiago; the Corcepci6n factories 

employed 62 ner cent of all the workmen engaged in the manufacture of 

wool. 

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

woolen fabrics were located in Santiago, 4.5 per cent in ConcepciCn, 

/ 3.5  per cent 
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per cent in Valparaiso, and 0.5 per cent in Antofagasta, the most 

important factories being situated in the province of Concepcion. 

In 1949, where woven cloth and woollen goods only are concerned, 

70 per cent of the production came from Concepcion, 5 per cent from 

Valparaiso, and 25 per cent from Santiago. 

The total number of cloth factories amounts to 46, 10 of them 

producing 60 per cent (5,650;000 metres) of the total; there are 4 

producing over 500,000 metres each, one of which reached an annual 

output of 1,000,000 metres in 1949. 

The woollen cloth factories taken togebher, have a rotating 

capital of more than 1,700,000,000 pesos. The proportion of the amount 

invested in land and buildings as compared with the investment in 

machinery and installations is 1.1 for 1948 and 0.75 for 1947; during 

1750 this ratio will increase owing to investments in new machinery and 

installations made during 1949. 

II. Production and raw mate.ril 

The production of woven cloth woollen goods and woollen yarn for 

weaving, and the raw material consumed has been as follows 

Table 1, • Production of woollen 

cloth and consumption of wool 

Year 

Production Wool consumed 

wool 
Imported 

Metres of 
cloth 

Kilogrammes 
of wool 

Unwashed wool 	Washed 
National 	National 

1929 1,751,000 193,254 
1930 1,770,000 238,767 
1931 1,214,000 354,105 
1932 1,694,000 553,246 
1933 2,281,000 485,296 
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 3,377,000 611,836 3,205,000 430,000 302,000 

/1939 
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Year 

Production Wool consumed 

wool 
Imported 

Metres of 
cloth 

Kilogrammes 
of wool 

Unwashed wool 
National 

Washed 
National 

1939 9,538,831 685,658 3,205,000 541,000 182,000 
1940 4,040,445 823,493 5,081,000 695,000 73,000 
1941 4,465,969 673,108 4,649 000 758,000 57,000 
1942 5,315,777 1,004,598 3,912,000 2,184 000 47,000 
1943 5,241,735 1,259,757 4,222,000 1,684000 9,000 
1944 5,773,195 1,267,148 3 , 93 8 000 2,159,000 105 000 
1945 6,224,276 1,329,009 3,160,000 2,304,000 472,000 
1946 6,664,602 1,340,787 4,474,000 2,653,000 681 000 
1947 7,353,085 1,999,321 
1948 0,500,000 1,500000 6.600 000 985 000 
1949 9,355,816 1,550,000 8,330,000 564,000 

Source: Departament) dIndustries Fabriles - Sociedad de Foment() 
Fabril. 

Attention may be called to the increased production of woollen goods 

during the 1929/1946 period, in which output increased up to 140 per 

cent; this increase has continued, reached 120 per cent during the 1936/ 

1949 period. It may be seen tht, except in a few instances, production 

was stepped up,  from 1932 onwards, due to the protective measures of this 

period and to the shortage of foreign exchange which automatically 

restricts imports. 

Pith regard to raw material, an increase may be observed in the 

consumption of unwashed wool, which increased by 40 per cent between 

1938 and 1946, reachirits ma c.tmim in 1940; the increase in the 

consumption of national washed wool is particularly noticeable, increasing 

during th same period. by 51.5 per cent, and reaching its maximum in 

1942. With regard to imported wool, there was a decrease from 1938 to 

1943; a sustained increase was however observed from 1944 onwards, owing 

to the tendency of consumers to prefer worsted to woollen, a tendency 

which had its effect on production. 

If we accept shrinkage of 45 per cent in the washing of unclean 

wool, we obtain the following percentages for the consumption of imported 

wool in regard to the total (washed and unwashed wool, the latter being 

/converted to 
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conve:.-ted to washed wool). 

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

Percenta 0 
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 extra fine. 

The bulk of the output cones from Magallanes; fine woven cloth 

cannot be obtained from this wool, owing to the fact that its fineness is 

from 46s to 58s, so that it is not auitoble for the profitable spinning 

of yarn with an average count higher than 30; it is besides a springy 

wool which is not easily felted, as is merino wool, and although it is 

true that it is very suitable for yarn used for making underwear etc., 

it cannot be recommended for the manufacture of woven cloth. Further 

the feel of these wools is not up to te standard the public demands in 

a fine quality. 

The annual production of unwashed wool from rlagallanes amounts today 

to about 11,000 tns, and its average composition is as follows: 

9 per cent of 58s (4 per cent of this quality is of 60s) 
53 	per cent of 56s 

17 per cent of 50s 

1), 	per cent of 46s n 

19.6 per cent of 40s and "pieces" ("lana de ojo", belly wool, locks, 
etc.) 

In dysen the annual production of washed wool amounts to 1,000 

tons , of which 300 tons consist of merino wool with a fineness of 56s 

to 58s. 

The central zone of Chile produces approximately 3,000 tons of a 

fineness of 50s to 58s, and 350 tons of washed merino wool of a fineness 

of 60s to 64s. 

/The; quantity 
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The quantity of merino wool available in the country amounts 

annually to approximately 650 tons. 

As we have seen, the national industry has at its disposal 45,000 

spindles for worsted which could produce annually 36 grade, about 

3,000,000 kilogres of worsted of an average count of 36. If we 

estimate that, of this output, the country can consume 400,000 

kilogrammes in underwear, etc., or knitted goods, and 100,000 kilo- 

grammes of wool mixocr with staple rayon, approximately 2,500,000 kilogrammes 

of yarn would be left for woven cloth or worsteds; this yarn would allow 

of the manufacture of approximately 5,000,000 metres of cloth; so that 

if we consider that in 1949 the consumption of- worsted amounted to 

nearly 3,000,000 metres, 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 and woolens. 

With the now installations, after 1950 it will not be necessary to 

import wool tops, which on some occasions have accounted for nearly 

150,000 dollars yearly. 

The manufacturers prefer 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 therefore been necessary 

to import wool, the bulk of which comes from the Argentine and some from 

Australia; the industrialists and experts arc - therefore pointing out the 

necessity of developing the production of merino wool in Chile, starting 

with the importation of suitable breed-stock, as there will in the 

future be a substantial demand for this type of wool. 

With regard to raw material in general, a tendency may be observed 

towards an increase in the consumption of wool on the part of the wool 

industry of the country, and also a tendency towards a decrease in the 

exportation of wool, without any noticeable relation between the two 

tendencies being evident, as may be deduced from Graph 1; which can be 

obtained from Chart 1. 

III. Machinc= 
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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 smaller cloth factories. 

A large part of the equipment is old, it being estimated that in 

1945, 50 per cent of the machinery used by the spinning mills had been 

muse 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 war and by the shortage of 

foreign exchange acted as a powerful incentive to the expansion of the 

cloth industry. 

Thus in 1946 there wore 65,000 spindles in operation nearly all in 

woollen, and 1,208 looms; it is estimated 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 

a large number of the present looms (110 picks) to semi-automatic ones, 

in accordance with the trend in Europe, 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 metres, reached 

the figure of 9,355,000 metres in 1949, and 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 reckon 

that 3 metres per Thhabitant are necessary 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. Labour and energy 

The woollen and worsted factories, which in 1938 occupied 4,120 

workers of which 47 per cent were women, in 1949 occupied 7,000, of 

which 45 per cent were women. The table below gives these percentages 

/for the various 
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for the 7r=i0= years, as well 'is the consumotion of eneroy and the 

annual nroduction per worker (takin-; an average of 0.4  kilograms per 

eletre of cloth): 

Consumption of Labour and Power in the 
Production of '1:3oollen Cloth. 

Percentage of 
iforen in the 	Annual production 
total nimber 	kilograms per 	13.33.1. consumed 

Year 	of 'workers, 	 worker 	 annually per worker 
 	_.. 

1938 47 477 1140 
1039 45 -_,/o ir),  1,820 
19•0 17 510 1,860 
1941 .46 49,1 1,600 
1942 10 590 1,470 
1943 44 i.)

, , n 
.0 .., 1,750 

16.1.1 15 855 1,770 
1945 45 (36 6 1,000 
7 910  .17 760 1,040 
1947 _ _. — 
1940 45 413 1,090 
7940 44 426 1,900 

0ource: Dep-Ttam 	 7T' ento do Industr1s abrilos. • 

In 19.16 the annual product7.on per worker increased in 075 in 

coparison with 1938; and roil 1942 onwards there are on the Trholo 

azreciublo incroase7, in producton per works in ceparison wIth the 

precoc:-.1-ng year; those inoroses 	due in 1--cat part to the 

production of woollen yarn end. Ili:avier cloth, of which the 

installations arc iving hijier yield, 

In 1919 end 1913). 	the pralaction in kilo:1ranmes per worker decl'e7,sed, 

duo to the :reat'Jr npont'.nc ettiahed to tau =nufacture of worstods 

and 7oollons lighter in com:i_.:.rison TTitn noso Produced in preceding 

years. 

A ::;ro-An:-.: t.e,ndenc7 t'r:JI7JS -1-_10c:nanizon is observablo in the 

constion PL,r worker which =ounted to 	in 1958 

and to 1,930 in 19.19. 

ilk ror.rd to Dec tra3nina of labo7„ "'rich of this is obtaind in 
1+1,, 	tor; cc 

n 
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the factories themselves, whore the worker starts as an apprentice. 

Two mechanical training schools exist in the district of Tomb, a centre 

for the production of Ymollen cloth; they specialize in spinning, 

-weaving, and dyeing, with courses wiiich last two years; there is also 

an Industrial School in Concepcion, where a 3—year course entitles one 

to the degree of craftsman in the branches of sinning, weaving, sizinr17 

and dyeing. The difficulty consists rather in securing good 

technician s: 

V. Costs. 

The influence of prices on the various itens of cx:ponditure are as 

follows: 

nm, J:aterial and other 

Table 	3. 	Production Costs for 'Joollen Cloth 

materials 

1938 19,10 

Domestic 39.25 23,5; 

Imported 1.1;7 10,7 18,1  

Ccxibustible 2 1,8 

Electrical Energy 1:6 1,8 1,0 

Trages 11;2 10,8 20,3 

Salaries 1,1 5,2 

7:ates and taxes 5.0 

Social Lairs 3.2 
General Expenses 2.1.7 15,3 10.7 

Totals 100.05 100.05 

Source: Direcci6n General de Estadfstica, Departante do 
Fabriles. 

Industries 

   

The changes in expenditure r?.1: evident, showing an increase in the 

importance of rau materials and particularly of domestic raw materials, 

and a decrease in that of imports in 19:10, rising again in 15.10 cuing to 

the itici-eased'prices'of the li,,tter:in like manner)  the inVorthbb of - 

wages increased awing•te the higher rates that were paid. General 

expenses decreased appreciably-in -194e, andincre:,sod in 1948. 

If the rise in the cost off` production is compared with the rise in the 

cost of luring, over a period of 5r6ars, the former has been less than 

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

/proportional 



E/CN.12/164 
Chap, XXIII 
Pie 83, 

Table 4. Production importation and consump 	ion of woollen 

yarn and woollen cloth 

Tons 

Year Production Importation Consumption 
Consumption 
% average. 
increase for 
5 year period 

1936 
1937 
1938 
1939 

Average 1936-39 

2,217 
2,029 
1,963 
2,101 
2,77 

725 
787 
725 
717 
739 

2,942 
2,815 
2,688 
2,819 
2,816 

1940 2,440 849 3,289 
1941 2,459 600 3,059 
1942 3,131 592 3,723 
1943 3,356 552. 3,908 
-1944 3,576 269 3,8)6 

Aver-age 1940-44 2,992 572 3,5F;4 27.1 
3,620 192 4,011 

1946 4,507 208 4,714 
1947 4,941 363 5,304 
1948 4,9C0 426 5,226 
1949 5,290 283 5,573 

Average 1945-49 4,692 294 4,966 39 

Asociaci6n de Fabricantes deJ- Pa?os de Lana. 
DirecciOn General de Estadistica. 
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Table 5. Production importation and consumption of woollen cloth 

•••••■••■Inl••■•••,•■• 

Year Production . Importation Consumption 

1,964 

Consumption 
% average 
increase for 
5 year period 

1929 700 1,264 
1930 708 1 1,287 1,995 
1931 486 632 1,118 
1932 678 149 827 
1933 912 58 980 
1934 1,118 184 1,301 

Average 1930-34 780 462 1,244 
193 5 1,566 504 2,070 
193 6 1,684 715 
1937 1,524 773 
1938 1,351 708 
193 9 1,416 697 

gi 
Average 1935-40 1,508 679 74 

1940 1,616 837 
1941 1,786 591 2,376 
1942 2,126 591 2,417 
1943 2,097 547 2,644 

Average 1940-44 1,687 565 2,491 14 
1945 2,490 189 2,678 
1946 2,666 204 2,970 
1947 2,941 345 3,286 
1948 3,400 420 3,820 
1949 3,740 283 

Average 1945-49 3,047 288 
34:3025355 

35 

Source: Deparbamento de Industrias Fabriles. Sociedrd de Foment() 
Fabril. 

Tons 
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proportional dccrease, and the increase in the figuros is the result of 

the inflation prevailing in the country. 

Tho cost of production is high, due to -blue relatively by capacity 

of the factories; to the output of the Chilean workman which is 

inferior to that of the European or North American, and is not offset 

by the lower wages he receives; the excessive personnel, which at 

present has an average of 5.3 workmen for each loom, 
	figure which in 

19-13 was 5.2; in 1,Texico„on the other hand, the overage is 3.5 workmen 

per loom. On the average, each loom in Chile is managed by one wca.b=n, 

1:T1-doh is also a low figure. 

VI. Supply and Consumption. 

In order to determine the consumption, (Table 7o 1), lot us consider 

imports and production, since exports have no significance in view-  of . 

those figures (20,355 kilogrammes in 19-15 and -11,300 kilogrammos in 19/17). 

';:e will consider imports as a whole, whore cloth and woollen yarn 

are concerned; in 1925. these moons amounted to 1,353,000 kilorammes, 

the value of ahieh represents 3.5 of the total imoorts of the country; 

in 1939 the imports amounted to 253,290 kilogrammes, representing 

of the total value of the imports of the country. 

The greater part of the imports consists of -woollen cloth, which 

represented about 95; of the total in 1925, and OD.O in 10.19. 

Len domestic, production is concerned, the avc:.a5e weight of 0.3 

kilogrammes per metre has been taken as a basis for the conversion of 

metres of cloth into kilogrammes; this has been used in Table 2; 

from this we have pro,oarod. Chart - 2, 	which clearly demonstrates the 

tendency of Chile,  towards self—sufficioncy, because production figures 

are apnroximating more and more closely to those for consuciption., widlc 

imports are steadily decreasing; it will however always be necessary to 

take imports into consideration since, in viear of the situntion winore 

foroign trade is concernod„ Chile is obliged to import woven cloth from 

certain countries. 

Chart 3, obtainedffrom Table 5, indi,catos the tendency in 	- 

reference to woollens and worsteds. It may be observed that from 1929 

to 1010, imports follo- od the tendency shown by consumption, beginning 

to decrease from that date, while vroduotian and consumption co..t,inucd 

/to increase; 
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to increase; imports of werstods, which in 1920 reached. 1,2651000 

kilogrammes, fell to 303,000 kilogrammes in 19,17, i.e. by 7151  -while 

consumption rose by 695 in the same period. Consequently, if imports 

could have maintained this increase of 6951  they would have amounted 

to 2,102000 kilogrammes in 1917; but as they only amounted to 

33'31000 kilogrammes, actual imports have only cone to 175 of that 

theoretical figure. 

The per capita consumption of woollen goods has increased by prvi 

from 1930 to 191-7, as may be inferred from the folloecing figures, in 

which, by way of illustration, the prices have boon (2*‘, for domestic 

and imported products, in so far as they 'wore available. 

Table 6: "Per capiticorumption and prices of woollen 
cloth. 

Year 1930 1935 1910 191.!3 19,16 19,17 1919 

ConsumptiOn'"per capita" 
kilos 	  0.,165 0.03 0501 0.520 0.59: 0.950 

Iledium grade woven. cloth 
for men, Vmetre • • C. • 0 • • 3 • 51„1111 76.12 96,,1/1 156,90 

High grade woven cloth 
for men, `;;/metre • • .3 • • 13,1.07 159 154,50 333.33 

High grade woven cloth -
for worsen, Vmetre • • • • • • 76,67 82.22 100 102,25 

Imported wove 'cloth 
S/metre c.i•f 	 • • • • • • 310.75 370 2709.90 

Sourcest Departamento de industri-e r,' •l 	Cociedad de Pemento 

The approimato customs duos on woven cloth are 1.15 of their c.i.f. 

value, ':Thich in 1950 will amount to r) 121 pesos per hild-Tr7r=. Setting 

aside considerations of quality, tbo total imports of the production of 

cloth which in 19.19 amounted 
	

about 9,300,000 metres (i.e. 3,720,000 

kilogrammes) would have meant en outlay of foreign enchange equivalent 

to 53,000,000 dollars. 
It should be mentioned that tho quality of Chilean fabrics has 

improved considerably, but is not pet equal to high—zrade imports, 

although there are well—founded hepes of this in the near future. 

The price of cloth is - nlatod by the "Comisariato General de 

Subsistencies zr  Precios". 

/The c.i.f. 
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The c.i.f. price of high—grade imported woven cloth is lower than 

the price of the best Chilean variety, but on account of exchange 

restrictions and protective measures, its importation is r educed to a 

minimum, 

',TH. Conclusions 

1) The situation of the cloth, yarn and knitting wool industry, 

has -unproved during the past few years, production almost equalling 

consumption. The quality of the cloth has improved, with a zl.obvious 

tendency to,,ards an increase in the production of worsted; this branch 

of production. can rely on modern and automatic machinery; most of 

whi ch has been made si nc 19;7; macho f it is Italian . 

2) The industry consumes a large proportion of national raw 

material, but it will always be necessary to import fine merino wool, 

together :w5th some types of heavy Lincoln; as well as small quantities 

of cmul and mohair, which are used in the manufmture of shawls or 

"ponchos"  used by country people. 

3) Where raw material is concerned, the fundamental problem is 

that of increasing the production of firg.,  merino wool in, the central zone. 

4) The industry has not had to face special, problems as regards 

labour; - it has made periodic readjustments in wages, which are 

accordingly high. Schools for the training of textile workers exist, 

but the attendance is low. 

5) The financial situation of the industry is good, aid has 

enabled expansion and modernization on an important scale to be carried 

out in the past few years. 
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SECTION 
	

PAYON 

i;,f-J;eq(As 

Chile needs large quantities of textiles and this has brought 

about the creation of important industries which today supply almost 

entirely the country's requirements of this material. Among these 

industries, rayon, which today is of considerable importance, deserves 

special mention. 

T: 	Factories and 

The rayon industry is 14rly 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, on the line from 

Santiago to Valparaiso. 

Originally, the equipment had been 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 Jcellulose in 24 hours, 

using the glutinous process; 20 spinning machines of 200 positions each 

are in use. 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. 

A plant also exists for the manufacture of sulphuric acid, with a 

capacity of 12.5 tons 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 and origin, part of them. also having been acquired, 

second--hand, or reconditioned which affects the quality and greater cost 

of the product. 

Various changes are actually being considered, in order to 

modernize and improve the installation and make use of the waste and the 

poor quality thread, thus reducing the losses, 

/A new 



E/CIA.12/164 
Chap. XXIII 
Paoe 89. 

A nee plant has recently entered into operation, located in 

San Juan,Thlleo, rear. the port. of .San Antonio and belonging to the 

'cict.:_ria de Puente Alto corporation. 

1Te San Juan plant, intended for the production of rayon (brilliant, 

Chairs, crepe) will also use the glutinous process, thread size 

will be 100,150 Denier and finer, -Jwhile as regards short fibre they will 

produce 11 9/15" long by 1 1/2 denier, and also a special type to mix with 

wool of 4'j.long_by 3 denier, 

The new and modern machinery counts with 12 spinning 'machines of 

100 positions each. 

A plan'e for sulphuric acid will be installed and in 'the'future 

another for carbon sulphide. A spinning-mill with 5000 spindles will 

also be installed to produce span rayon with a capacity of 800 kilograms 

of cut fibre in 8 hours. 

The installations have been made by the Oscar Kohorn Co., U.S.A. 

Production 

Rayon production in 	accoring to readjusted and amplified 

data Norld F:JDre Sarvey Fi,0 1947) Is given below: 

Production of Rayon 

Year 	 C2uantity 	Year 	 uantity 
(L,ilogr:ims) 	 (Kilograms) 

1941 	 50,150 	194 6 	1,107,500 

1942 	 173,200 	1947 	1,348,200 

1943 	 404,860 	1948 	1,494,600 

1944 	 560,000- 	1949 	1,609,000 

1945 	 709,400 

So co: 	World Fibr Survey FAO, 1949 

The production of rayon from 1941 to 1949 totals 7,406 tons, and 

the importation of pulp for rayon during the same period amounted to 

8,750 tons, er 1.18 tons of pulp perAon of rayon, a figure in agreement 

with the accepted averages of 1.20. 

In 1949 the production of rayon in the country signified a saving 

in foreign exchange of approximately 2,000,000 dollars, which amount 

should be reduced by approximately 400,000 dollars for the importation 

of wood pulp for the fabrication of the rayon. 

/The theoretical 
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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, that is a total of 

400,000,000 kilograms of rayon. 

1V. Supply and Consumption  

In table 1 production has been 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 rayon, the opaque type, and a few other special types. 

Annual consumption "per capita" was as follows: 

Table 2 Per capita Consumption of Rayon 

Year Kilograms Kilograms 

1930 
1935 
1940 

0.10 
0.20 
0.33 

1945 
1947 
1948 

0.41  
0.23 

0.34 
Source: 	World Fibre Survey, FAO, 1949 

as follows: 

of Rayon in selected countries 

which compares with other. countries 

Table 3 	Per capita Consumption 

Country 	 1938 1948 
Belgium 0.59 1.10 
Denmark 0,55 0.68 
Germany 13,30 1.59 
Italy 1,54 0.55 
Great Britain 0.95 1.55 
United States 1.09 3.40 
Argentine 0,27 0.45 
Brazil 0.14 0.27 
Colombia 0.23 0.36 
Cuba 0.32 1.00 
Ecuador 0.50 0.59 
Mexico 0.27 0.59 
Peru 0.09 0.05 
Uruguay 0.27 0.45 
Japan 2.59 0,32 
LUPt 0,18 0.18 
Latin America 0.27 0.49 
World 0,41 0.50 

Sour : 	World Fibre Survey, FA0,1949 

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

(Tons) 

j=ease per 
Year 
	 Production Imports Consumption five averages 

of consumption 

1925 
1926 
1927 
1928 
1929 

84 
144 
211 
323 
435 

84 
144 
211 
323 
435 

Average 1925/29 239 23 

1930 - 404 404 
1931 - 326 326 
1932 354 354 
1933 - 304 304 
1934 - 586 586 
Average 1930/34 — 395 395 0 .5 

193 5 _ 9ro 9ro 
1936,  — 1,189 1,189 

1937 _ 15148 1,148 
1938 — 1,222 1,212 
1939 
Average 1935/39 

— 
— 

1,37 
1,137 

1,237 
1,137 18.7 

1940 — 1,655 1,655 
1941 50 1,154 1,204 
1942 173 684 857 
1943 405 508 913 
1944 56n 527 1,087 
Average 1941/44 297 906 1,1)13 0„5 

1945 r9 518 1,227 
1946 1;1,07 521 1,629 

1947 1,348 922 2,270 
1948 1,495 385 1,880 
1949 11609 r.,) 1,731 
Average 1945/49 1,254 494 1=748 5,3 

World Fibre Survey, FAO, 1949, and "Direcci61 General 
de Estaciistica. 

/It is interesting 
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It is interesting to compare the per capita consumption of the 

most important fibres: 

Table 5 	Per capita consumption of selected fibres 

Country Cotten Wool 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 Industrias.Fabriles.• 

V. 	Ina, qualities 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; 62 per cent of the manufactures has 

been of 100 and 150 denier class (a unit which signifies the number of 

grams that 9000 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. Some special threads'are also obtained such as "frissotine" 

and "cordonette", which represent 2.5 per cent of the total. 

The quality of domestic rayon has improved in the last years, 

s.)me thread imported frot 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 between 

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 type 

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 manufactured in the country, acetate 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 influenc, of different items in the costs and their 

variation are indicated as follows: 

Table  6. 	Production costs of rayon 

Item 

Raw materials 
domestic 
imported 
power 
wages 
amortization 
contributions 
and G.G. 

1942 1948 

7:2% 4,0% 
44.0 17.6 
7.3 6,5 
17.2 21.4 
3.3 13,8 

21.0 36.7 

100.0% 100.0% 

Sources: Departamento de Industrias Fabriles; 
Diracci6n General de Estadistica 

It can be seen that the influence of the value of the raw material 

and electric energy has diminished;  and that the increased c(-st is due 

to higher wages and fundment ally to amortization, taxes and general 

expanses, whose partioLpation !in coots has risen from 415 per cent 

in 1942 to 71,9 per cent in 1948, 

VL Labour 

Formerly there was difficulty in securing labour, but now this 

is comparatively easy (although a•ertain amount of special training 

is necessary) as the salaries paid are high compared with other 

industries. 

The following table gives details of labour: 

Table 7. 

Year 

Labour employed in production of rayon 

Kilograms of 
rayon per year 
rer worker 

Index workers 
employed 

Per cent 
Women 

Average yearly 
salary (pesos) 

1941 100 48.5 2,900 113 
1942 110 45 6,520 354 
1943 135 39 7,900 675 
1944 — — 
1945 194 38.4 11,700 820 
1946 272 39.7 14,300 915 
1947 266 37.7 21;800 1,135 
1948 278 36,4 23,200 1,200 
1949 283 37.8 24,400 1,290 

Source: Departamento de Industrias Fabriles. Direcci6n General de 
Estadistica. 	 /Two stages 
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Tao stages can be distinguished, the first, 1941/43, in which 

production per worker was low until the plant began to function 

normally, and the second, in which the importation and commencement 

of the installation of a new plant signified an adjustment in 

production methods together with an improvement in quality, as has 

been previously mentioned. 

In Brazil, in 1944 the average of five factories was 1,470 

kilograms :per worker per year, with a total production of 8,717 

tons; there was therefore an excess of laboull in the Chilean plant. 

VII. Raw Material 

The basic raw material needed 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, 

Tao Production Development Corporation together with the Paper 

and Cardboard Manufacturing Company of Puente Alto are studying the 

installation of a cellulose factory to supply the needs of the 

counbry, as experil,ents have shown that species of trees exist in 

Chile suitable for this purpose, the plant will have a daily capacity 

of 100 tons of cellulose, will be located in the province of Concepci6n 

and will use the tall pine. A credit from the International Bark will 

be used and the investment will amount to 5,000,000 dollars plus 

200,000,000 pesos, In a second stage it is intended to go as far 

as the processing of cellulose to be used for rayon, by means of a 

plant for the purification of cart of the cellulose obtained for paper, 

or else by means of a separate plant. 

In 1949 the importation of mechanical paste and chemical paste 

amounted 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 is for newspaper paper and 

the cellulose principally for writing paper. 

VIII. General situation and problems 

The rayon industry has expanded more especially due to the war, 

which restricted imports of foreign thread. 

/At the same time 
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At the same time, the silk industry has increased extraordinarily 

owing to the scarcity of imported fabrics:  as a result of the war 

and the scarcity of foreign exchange 

The principal problems of the rayon factories, as of many 

industries)  are the high cost of production, the limited domestic 

markA, and the difficulty of securing raw material and imported 

spare parts, owing to the scarcity of dollars. 

IX. Conclusions  

1.. The industry of glutinous rayon is now in the country, and has 

recently succeeded in producing a thread which compares fvourably 

with the United States standards. 

2. The capacity of production, once the new plant functions 

normally, will be more than enough for the necessities of the 

country, thus leaving a surplus for expert. 

It will still be necessary to import certain grades of 
thread, as well as certain kinds of rayon. 

4. Prices are higher than the imported articles, but they are 

expected to f11 due to the better use and operation of the 

producing Plants, and to competition. 

5. At present raw material is imported, but the possibility 

of its production in the country is foreseen. 
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SECTION 9, SHOE INDUSTRY 

I. 	General Aspects 

The shoe industry in Chile is quite old; the exact date of the 

first factory is not known, 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 66 per cent were 

located in the province of Santiago. In 1948 the 174 establishments 

registered in the Department of ianufacturing Industries were 

geographically distributed as follows: 

Table 1. Location of the' Shoe Factories 

I:um'cer of Factories Percentages 

Santiago 153 87.96 
Valparaiso 4 2.30 
Talca 4 2.30 
Concepci6n 5 2,81 
Malleco 1 0.57 
Valdivia 3 1,72 
Tarapaci 1 0.57 
Osorno 1 0.57 
Llanouihue 1 0.57 
Magallanes 1 0.57 

Total 174 100,00 
Source: Departamento de Industries FabrilPs. 

This table shows the concentration of factories in Santiago and 

a distribution in the rest of the country which bears an approximate 

proportion with the consumption of each region. There is a striking 

lack of factories in the northern part of the country which comprises 

10 per cent of the population and where there are industrial centres 

such as nitrate and copper plants, which are important consumers of 

shoes. 	As regards the size of the factories, the following 

figures correspond to the year 1948: 

Number of 
Factories 	Percentages 

Employing less than 10 workmen 	 28,16 

	

u 50 II 	66 	 37.93 
50 or more workmen 	 59 	 33,91 

	 Total 	174 	 100.00 

Sturce: Denartamento Ce Industrias Fabriles • 
/ These sizes 



Sources: 	Direcci6n General de I]sta7T7tica and Departamento de 
Industrias Fabriles. 

The importation of leather (uppers) and sole leather for shoes 

has been occasional. 	In the second six months of 1949, the 

rationing of leather was established, and importation from the 

Argentine was begun, up to a volume equal to 10 per cent of 

consumption. 

Materials 	 1935 1940 	1945 1948 

Leathers (square feet) 4,470,000 7,413.000 	7,812,000 9,079,000 
Sole leather (Kgs,) 	2,124,000 3,556,000 	3,803,000 4,233,000 
Bindings (metres) 2,229,000 	2,884,000 
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These sizes, which are small, can be appreciated by the following 

data: 

Year 	Number of 
	

Annual Production 	Labour (workmen 
Factories 
	

(cairs  per factory' 	per factory).  

1943 141 35,300 65 
1944 131 39,100 73 
1945 139 38,100 70 
1946 135 41,300 74 
1947 128 44,000 76 
1948 174 32,600 58 
Source: Departamento de Industrias Faoriles 

IT, Machlnery 

The shoe industry operates with machinery, most of which is 

leased from the United Shoe Company, at a fee for each pair produced, 

varying according to the type of machinery. The machinery although 

in general found to be in a good condition of preservation, in the 

majority of cases has been in use for more than 10 years and in some 

oases 20 years. 	In the process o..? fabrication some parts are made by 

hand; in certain styles of womcIs shoes the work is done entirely by 

hand. 

III. Raw Materials 

Most of the raw material is produced in the country. The amount 

of material consumed was as follows: 

IV. Production and Supply 

Imports and exports of shees are insignificant. 	Production 

/practically equals 



Year 	Pairs Year Pairs 
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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: 

Hen's shoes 
domenTs shoes 
Children's shoes 

Total 

Production has risen as follows: 

28 per cent 
35.7 per cent 
36.3 per cent 

100,0 per cent 

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 has increased 58 per cent during the past 13 

years and per capita consumption 26 per cent during the sameeriod. 

Since 1939 consumption has remained stationary. 

Labour and Energy 

In 1948, the number of workmen employed in the 174 factories 

registered in the shoe industry reached 10,288. 	The percentages of 

men were: 

Year rien Year Men 

193 5 63 	per cent 1946 59.6 per cent 
1940 59.5 per cent 1c:747 56.5 per cent 
1945 59.8 per cent 1948 58,5 per cent 

The average wages were as follows: 

Year Wages 
(pesos) 

8.60 per day 
17.59 per day 

1935 
1940 

 

/1945 
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Year 	 Rages 
(pesos) 

19/6 5.82 
1946 6.48 
1947 7.83 
1948 8.19 

per hour 
per hour 
per hour 
per hour 

Chart 2 shows the curves representing the pairS of shoes 

produced per workman per year, and the pairs per worker in 1000 

working hours. 	Production per worker per year decreased after 

1940; production per 1000 hours per worker is irregulLr, and fell 

25 per cent in 1948 as coapared with 1947. Productivity of labour 

is therefore declining. 

Chart 3 shows the energy consumed per worker and per 1000 pairs 

of shoes produced. 	The consumption in both cases has increased 

beca-Je production has been concentrated in the better and more 

mechanized factories. 	The results of mechanization were nevertheless 

reduced owing to the lower pro:jucti‘ity of the workmen. 

-7.1. Prices 

The prices of "I.Dx calf" type of shoes and the sole-leather 

use' and the relation between both, are given below: 

Table 2. Consumption of Materials 

 

Rotail price 	.,h)lesalu price 
pt.r pair 	(Kg s. of Sole 

Leather) 

 

Relation 

     

     

(pesos) 	 (pesos) 
1935 	 45.50 	 10,23 	 4.4 
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 

jeJ=CCes: DireccCn Gen 1-T.1  do 	 T)-3,rtqm,--rto do Inft3trias 
Fabriles. 

During the period f 1939-1948 the price of shoes increased 

by 575 per cent, while sole-1,,.,ther rose only by 249 :2r cent; 

the relation between both ;:rites increased proressiv2ly until 1947, 

/since when 
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since when it has tended t decrease .  

VdI.. C)nclusiT)ns 

1 	The shee injustry is fairly well ,.'_eveleFed in Chile sa su7plies 

the needs of the cDuntry. 

2. 	Up t the aiddleaf 1949  the industry had been able t..) depend 

n jDmestic raw material. 	From this date it has 1ad tD import 10 

per cent at the cJnsumIAL)n: 

In general the amchinery is in p:ad conditin but , J1J. 

4. PrDductin has increased, but the cJnsuptipn per capita has 

ranaind stitinnry, 

5. The quality ef the shoes has always been aped, but the prices 

have increased n:tThly in recent years. 

_) 
'") 

• 

• 

4 

4- 

4 
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SECTION 10. CHEMICAL INDUSTRIHS 

I. 	Sulphuric Acid 

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

a factory in Santiago which employed the lead chamber process. 

1. Factories  

At present there are 4 factories in operation, One is situated 

at Calama, and is run by the Compana Sud Americana de Explosivos; 

there is another at Nillota, owned by Said Hermanos, who are rayon 

manufacturers; a third is located in Santiago, that of Gellona Hermanos, 

Limitada and lastly there is one at Sewell, Dancagua, belonging to the 

Braden Copper Company. The latter produces exlusively for the 

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

factories together have an annual productive capacity of 37 thousand 

tons. 

The setting 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 held up the building 

of a factory in Santiago, 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°  Baume. It was 

expected to begin 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 Santiago. 

As raw material, they all use sulphur obtained from the deposits 

in Northern Chile and turn out acid from 66°  to 60°  Baume. 

2. Production and consumption 

During the past ten years, consumption has been supplied by 

domestic production, of 	Lcb the remainder has been exported to 

Bolivia. TTeYert'2eles, Curler this period, a few tons of acid in 

containers 	 incipally by the mining establishments in 

the north, 

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

follows:- 

Production 25,916  
Imports 14 
Exports 423 
Consumption 25,507 

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 year. This upward trend of home production has 

enabled it to supply consumption fully. 

Per capita consumption has been as follows: 

Years 	Kilograms 

N2  1940 	 4 
1939 

1945 	3.78 
1946 	2.98 
1947 	4.6 
1918p 	4.5 

In ilexico, for instance, per capita consumption was 1.26 kilos 

in 1948. 

Prices of the imported product in containers, and of the domestic 

article are shown below, in Chilean pesos per kilo: 

Table 1. Price of imported and domestic Sulphuric acid 

Year 	Imported Product 	Domestic Product  

 C.T.P. Contact plant 	Lead Chamber 

1945.  7.43 2.45 1.77 
196 2.76 1.)4 
19'1,7 9.9 3,76 1.85 
191 "8 11.70  :,- 

,, 	i .4 2.45 

Source: 	 Incb.sbrjs FabpiTes  cc  
Cvenerci de -1,._tadisMcas. 

to .ion of sul - 	Fcd in containers 

is 12„,c_. 0 
	

nd for the un-, ccj Pied product 

2,55 Pcs33  

Va-io7o problems 
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3. Various problems of the  industry 

The fundamental problems of the industry arise from the raw material 

employed and the irregularity in the operation of some of the factories. 

The raw material required is sulphur, Which is expensive in Chile. 

Laboratory experiments are being made with a view to using sulphides 

instead of sulphur. yoreover, the factories producing sulphuric acid 

for sale do not maintain stable production. For instance, one factory 

is turning out 30 per cent of its production in the form of 60°  Baume 

acid and the remaining 70 per cent as a 66° Paum6 solution. (See Table 2) 

Table 2. Production, consumption of power and prices at  

the factory  

Production 	 Prices at the 
Annual tons of 	Consumption of  power 	factory  

Years Indices acid per labourer 	WH per  ton of acid 	Chilean pesos 
per kilo 

1942 100 161 9 Q,93 
1943 68.5 120 15.4 2. 
1944 75 141 15.4 2.077 
1945 82.5 116 17.7 1.77 
1946 50 95 31.6 1.94 
1947 63.5 131 11.3 1.05 
1948 60.5 171 12 2.45 

Source:- Denartamonto de Industrias Fabriles 

Such irregularities are partly due to the fluctuations of demand, 

and partly to the deficient state of equipment. 

II. Soda Ash 

1. Factories  

There are eight soda ash factories in Chile, of which six are 

lit 	 located in Santiago and a further two in the Province of Valparaiso. 

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

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

The factories are small and do not seek to recover the sub-products. 

Two of them use the soda ash for the manufacture of washing materials. 

2. irodusn 

The fatce 	 - at 50 per cent of ca-nacity. Production 

is irregular, depand 	en conditions on the domestic market and the 

/availability of 
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availability of soda ash imports. The majority of these factories also 

produce other goods. 

no accurate data are available concerning production, but some 

estimates have been made. Herewith the available statistics: 

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

Production 	 Imports 
Years 	(Crystallised Soda) 	(Soda ashD 

Tons 	 Tons 

 

Consumption  

Tons 

       

       

       

1942 2,364 6,364 8,728 
1943 6,873 4,302 7,484 
1944 1,730 3,278 5,008 
1945 1,044 4,741 5,785 
1946 785 3,532 4,317 
1947 2,509 1,0/11 3,550 
1948 4,023 2,675 6,698 

Source:- Departamento de Industrias Fabriles & 
Direcci6n General de Bstadfstica. 

During the period 1942 - 194 no exports were made except in 1943, 

when some Chilean soda ash left the country, notably 3,691 tons for 

Brazil. 

In 1949, a new factory was set up in the province of Valparaiso 

producing 3,500 tons of soda ash, from which other products are also 

manufactured in the sane establishment. 

The following table shows the prices, in Chilean pesos per kilo, 

for both the domestic and imported product and the Customs Duties 

levied on the latter. 

Table 4. Soda Ash Prices 

Domestic Product 	Imported Product 	Customs Duties 
Years 	Factory-  prices 	C.I.F. price 	levied 

(In Chilean Pesos per Kilo) 

1946 3.06 1,33 0.478 
1947 55 2.37 0.478 
1948 5.05.  3.09 0.478 

Inustrias Fabrdies 

/3 Problems and 
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3. 	Problems and Conclusions 
Soda ash production in Chile is still in its initial phase. The 

process usually employed throughout the world, i.e. the Solway system, 

has not been adopted in Chile. Schemes to build a factory of this type 

have come to nothing, principally because of the small demand. 

The method of production is based on the employment of nitrate, 

burned in small ovens, and mixed with coke or charcoal. Nitrous gases 

are produced by this combustion, but they are not recovered. One of 

the factories intends to make use of these gases in order to produce 

nitric acid and calcium nitrate. 

However, the problem of the manufacture of crystallised or 

calcinated soda ash cannot be solved until a Solvay system factory has 

been built which at the some time would manufacture caustic soda and 

bicarbonate of soda. 

III. Caustic Soda 

The production of caustic soda is associated with that of soda ash. 

In Chile, stable production is carried on by the process of eleCtrolytic 

in the factories belonging to the "Cia. Hanufacturcra de Papeles y 

Cartones S.A." and the "Farmociulmica del Pacifico". The former, located 

at Puente Alto, sells the surplus production not consumed in its own 

manufacturing operations. The other, which manufactures chemical and 

pharmaceutical products, is in Santiago. The caustic soda is generally 

put Up in 98°  Baume solutions. 

Further to the factories mentioned, there are other undertakings 

occasionally manufacturing caustic soda by . The caustification process. 

The filament and spun rayon factories import the Pure 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 	Produotien 	7-,--)or+s 	Consumption 
	

Per capita 

(Tons) 
	

(Tons) 	(Tons) 
	

Consumption 

(Kilos) 

19!0 :,789 2,734 0.55 
1945 , ,,731 6,181 1.16 

1948 2,355 4,293 6648 1,18 

Source:- Departamento do Industrias Fabriles 
/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 64_per cent of consumption. It should be .pointed out 

that in 1942 and 1948, two new rayon factories began operations, both 

consuming imported caustic soda. 

The principal forms of caustic soda imported are the flakes used 

in the manufacture of anhydrous soap, and the special caustic soda used 

in the manufacture of filament and spun rayon, Other industries Which 

require caustic soda (soap manufacturers, dyers, and cleaners, oil 

factories, food process-7_ng, etc) use the domestic product. 

The rayon manufacturers intend to set up an electrolytic factory 

but at present are hampered by exchange difficulties and the problem 

of disposal of the chlorine, which is produced simultaneously. 

Experiments are being carried out to investigate the possibility of 

using the chlorine in the manufacture of Plastics 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 3.4 2.60 0.480 
1945 3.58 2.17 0.480 
1946 5.10 2.10 0.480 
1948 5.93 4.50 0.667 

Source:- Departamento de Industrias Tabriles. 
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