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INFLUENCE OF THS SIZE OF THE MARKETS ON THE IRON AND STESL INDUSTRY
IN IATIN AMERICA

1, Introduction ‘ : ,

Under document L,87, a paper, "The Influence of Loczl Factors on
the Iron and Steel Industry in Latin America" was presented for study to
the Expert Working Group on Iron and Steel Industry in Latin America.
This paper analysed the influence on cost and investment structure of all

factors related to geography, raw materials, and wage rates., In the present
paper, considerations are added concerning size of the markets; this, by
governing the size of plants, exerts considerable influence on the cost and
investment pattern, To examine the situation and possibilitfies of the
industry in the region, both pepers should be considered jointly.

To determine the ini‘luence of locational factors, it was assumed in
«document L.87 that, at given sites in each of the seven Latin-American
countries offering the best possibilities for installing iron and steel
industries, plants with an output of 250 thousand tons of finished steel
a year were operating. It was further assumed that = similar plant existed
at Sparrows Point, on the Atlantic seaboard of the United States. This
provided a basis for comparison with the industry outside the reg'ion.;l/

Information was obtained covering almost all important data for each
respective country and site, while geheral assumptions were used for less
important figures. These assumptions may, with minor changes be taken as
generallj valid ; they imprové comparability between the various solutions,
and, at the worst, introduce only a slight margin of error. An exception -
is transport, a factor with an important bearing on aggregate costs. The
figures to evaluate tranSpdft costs more or less correspond to the average
of those in the United States in 1948, In most cases, where plants already

)/ The sites selected for these imaginary plants correspond to locations
for which most information was available in each respective country;
this does not imply an opinion concerning their comparative advantages
over any others.

Jexist at
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exist at the selected sites, the current rates paid for different types

of transport were available, but preference was given to uniform assumptions,
because no industries exist at several sites., It may be assumed that the
present figures will change once such an industry is installed, with its
heavy demand for transport. Moreover, many of the current rates are
scarcely related to costs but are affected by subsidies and By many other
considerations.

The values indicated in both these papers have been converted into
dollars at 1948 value. The eXchange rates used for countries with multiple
systems were those for steel import payments in 1948. While facilitating
ccmparison with the output of more industrialized countries, this has done
much to simplify calculations.

Finally, the process analysed in the papers contemplates coke blast
furnaces for iron ore reductionfl/basic open hearth or & combination of
20 per cent Bessemer and 80 per cent basic open hearth for steelmaking,
or Thomas converters in the case of Colombia, Rolling mills are of the
conventional type. In every case it has been assumed that the same
assortment of products would be produced, broken down as in Table 8 of
doounent L.87.

The resulting figures were thus grouped to permit considerable
flexibility in analysis, as for example:

a) Assembly costs, which represent the aggregate cost for
mining and purchase and transport of raw materials to
the plant, are usually higher in Latin America than in

indﬁstrialized countriesfg/‘This is due to the great

1/ Even in Peru, where an iron and steel plant is being built at
Chimbote, for an annual capacity of, 53 thousand tons, based on
Tysland-Hole electric furnaces.

g/ Belencito, in Colombia, is a notable exception to this aimost general
rule.

/distance involved



b)

E/CN.12/293/Add.3

Issued provisionally at
the Bogotd Meeting as
ST/ZCLA/CONF.1/L.91
Page 5

distances involved and the relative shortage of coking‘

coals. Such assembly costs have been compared, in document
L.87, with those for Sparrows Point in the United States,

on the assumptibn that iron ore from Venezuela would be

used there., As a result costs are higher than is usually

the case in the United States. Consequently, some Latin-
American assembly costs, which compare favourably in the

paper with those of Sparrows Point, may in fact be high compared
with those for the principal iron and steel centres of the
United States and Europe.

. Nevertheless, if the transport costs for the finished products

to the coast are sdded to assembly costs of the industry in _
the main centres of the United States, then Sparrows Point
appears in a more favourable position as regards exports to
Latin America. Similarly, the addition to asscmbly costs,
both in Europe and Latin America, of the respective
transportation charges to the markets of the resion, generally

results in advantages for Latin—American'plants.

Wage rates, which are lower in Latin America, have an
important béaring on the costs of finished steel, as shown
in Table 8 of document L.87; therefore, except in Venezuela,
where wages are higher than in the United States, 211 the
Latin-American labour costs are more favourable than those
for Sparrows Point. It is inconceivable that a small unit
with an annual capacity of 250 thousand tons would actually -
operate in the United States; by producing a complex assortment
of steel products, it would lack the advantages of large scale
operation and specializetion, Therefore, the data in Table 8
are unrealistic, except for assessing the comparative
position of Létin America, once its markets have developed
sufficiently tq permit the erection of large scale units,
similar to those in the United States.

/ ¢c) Itis
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¢) It is probable that such development will inevitably lead
to higher wage rates in Latin America, so that one of its
present advantazes would disappear. But the shortage of
capital now prevailing in the region would also disappear.
Table 16, colum D of document L.87 illustrates a case in
which these two factors become equal to the rates prevailing
in the United States. Results differ considerably, but in

general the values would tend to approach those of Sparrows
Point.

The final results of document L.87 show that, from purely locaticnal
factors, differences of only a small percentage arise between the cost of
steel for the various sites, These differences are much smaller than
those caused by changes in the plant size, as noted later. The comparability
of the results of both pabers is essured by using, as far as possible, the
same data and methods of calculation. The basis for this was described in
detail in Paper L,87.

2+ Influence of the Size of the Plant on Production Costs

The main influence which the size of the installation exerts on
production costs, in plants making the same assortment of products, is
due to variations in two different factoré: a) the greater productivity
of labour as the scale of operations incfeaseé, and b) the lower investment
required per unit of output in 1arger-plants.l/ In order to permit
analysis of the influence of plant size on costs, with locational factors
remaining constant, Tables 1, 2 and 3 have been compiled showing output
costs corresponding to different stages of production in plénts of 50,
250, 500 thousand and one million tons a year, resﬁectivelycg/

1/ A third factor may be added here, the greater facilities for specialization
whieh exist in 2 broader market, Similarly, although there is no
numerical expression for it, with many products, such as sheet, for
instance, the quality produced by modern plants cannot be achieved with
the use of spall-scale equipment.

g/ These plants are assumed to have been designed expressly for their
respective sizes, This does not correspond exactly to the facts in
Latin America, where expansions are usually considered in advance and
reflect on investments,

/Sparrows Point
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Sparrows Point has been selected as the site for this example,

" However, due to higher wages there than in Latin America (except Venezuela),

the influence of size on the wage costs is somewhat exaggerated in comparison

" with the usual position in the.region."The opposite is the case with the

influence on capital charges. .

Table 1 Pig Iron Production Costs at Sparrows Point, in Plants

Heving Different Capaclties of Finished Steel

(dollars of 1948 per ton)

Jtem

River dredged.,
River dredged,

a year .plant.

b le lo ol

tons a.year plant.

Freight for El1 Pao ore, Venezuela, at the normal rate, without
dredging the Orinoco River,
Freight for El1 Pao ore, Venezuela, at the normal rate, with the Orinoco

/Table 1

Finished steel capacity 50,000 250,000 500,000 1,000,000
in tons per year ,

" Iron ore 17,93 &/ 16,37 b/ -~ 16,37 b/ 10.90 c.
COal 1-0!71 _El/ 9o7l+ ' 907[} 907&»
Limestone 1.08 e/ 1,03 1.03 0492
Minus credit for blast _ ’ -
furnace gas - -1.90 -1,90 -1,90 -1,90
Assembly costs 27.82 2502, 25.24 . 19.66
Direct wages 6475 1.22 0.68 0.63
Indirect wages and salaries 5.40 1.57 0.87 0480
Total salaries and wages 12.15 2.79 1.55 1.43
Cooling water oA 042 0.40 0.36
Repairs and general expenses 5.90 2.10 1.72 1.48
Minus net credits from the
coke plant -1.179/ —1.0_6_ -1,05 -1006
Total for conversion costs 5.19 1.46 1.06 0.78
Direct cost L5.16 29,49 27.85 21,87
Capital charges 8.16 7.00 5.80 5.76
Total cost 53432 36.49 33.65 27.63

Freight for El Pao ore, Venezuela, at a low rate and with the Orinoco
Estimated cost 10 per cent higher than that for the 250 thousand tons

Limestone cost estimated 5 per cent higher than for the 250 thousand
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Table 1 shows that pig iron costs in a plant having an annual
capacity of a million tons are 50 per cent lower than those of a small
plant producinz 50 thousand tons of finished steel a year. Conversely, it
may be observed that the 250 thousand ton annual capacity, selected as an
example for the installations ccnsidered in document L.87, approaches the
point on the curve where the influence of the size of operation on costs
begins to decline., In fact, doubling output to 500 thousand tons, reduces
total costs by 8 per cent, while i1aising it four times to a million tons
reduces them by 24 per cent. Two thirds of the second reduction, or 15
per cent of the total cost, are due to economies through using larger ships
and better ports, as justified by a greater annual traffic.

Wage costs per ton fall by almost 50 per cent when passing from a
" 250 thousand ton plant to one of a million tons, although this reduction
only represents 4 per cent of total costs. On the other hand; the difference
in labour costs between a 250 thousand ton plant and one of 50 thousand
tons a year, is about 400 per cent, representing 25 per cent of the total
cost of the former.

/Table 2
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Table 2 Production Cost of Steel Ingots in Plants of Various
Capacities Located at Sparrows Point

(dollars of 1948 per ton).

Ttem . '
Finished steel capacity 50,000 250,000 500,000  1,000,00Q
per year ,
Liquid pig iron (768 kgs.) 41,00 28.02 25.95 21,20
Circulating scrap (199 kgs.) 9455 6e54 6.03 Le95
Purchased scrap (102 kgs.) 4490 3.35 3.09 2504
Ferroalloys 2.30 1.92 1,90 1,90

. Total cost, ferrous material  § 57,75 5 39.83 536,97  $ 30.59
Direct wages . 8e445 LTl 3.20 2,67
Indirect wages | 1.85 1.05 0.95 0.84
Total wages 3 10.30 $ 579 3 Lel5 @ 351
Fuel oil (83 kzs.) , 1.30 1,06 1.02 0.85
Lime and refractories 1.40 1,10 - 1.10 1,00
Maintenance materials ' Ou54 0450 0s.45 0.40
Overhead materials and ’

- services . 0,70 0.57 0455 0,50
Total fixed manufacturing
costs 5 3.9 3 3.23 $ 3.12 3 275
Total direct costs $ 7TL.99 4 48,85 $ hh.2L $ 36.85-
Capital charges » $ 5.00 $ L0 $ 3.18 $ 3.17
Total cost = 3 76499 3 53.25 $ 4L7.42 5 40,02

The cost per ton of steel ingots, produced in a plént of a million
tons a year, is 48 per cent lpwér than that.fof a plant with an annual
production of 50 thousand tohs. The difference is thus very slightly
lower than that shown for pig iron, where the difference is 50 pef cent,
Doubling capacity to 500 thousand tons a year, reduces steel shop costs
by 11 per cent, as compared withvé per cent in the case of pig iron, while
in plants of a milljion tons, the reduction is almost the same as in the
blast furnace, that is, 25 per cénb. | :
/Table 3
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Table 3 Cost per Ton of Finished Steel in Plants of Different

T Sigze Located ab Sparrows Point

(dollars of 1948 per ton)

Ttem ) |
Annual production capacity ) 50,000 250,000 500,000 1,000,000
of finished steel :
Steel ingots (1,333 kgs.) 102,65 7L.00 63.23 53.36
Fuel, blast furnace gas 0.88 0.88 0.88 0.88
Credits for circulating scrap =12.73 - 8,72 - 8.04 - 6.60
Raw materials per ton 90,80 63.16 56,07 LT7.6L
Folling mill wages 28,10 15,98 7.85 559
Maintenance wages and general
expenses . 9,70 3020 2.18 1.98
Total wages 37.80 19.80 10,03 - 7.07
Refractories and replacements 4.00 2,00 2.00 2.00
Overhead maintenance materials '
and services 2.90 1.45 1.45 1.45
Electricity : 2.40 1.20 1.20 1.20
Total materials and services 9.30 L.65 Lo 65 - Le65
Total direct cost 137.90 86,99 70.75 59.36
Capital charges . 17.76 13.94 13.04 12,56
Total cost 155,66 100,93 83.79 .92

In the rolling mill, the influence of the size of operations on wages
is considerably larger ﬁhan in the preceding steps, because of the various
degrees of mechanization appropriate to the different sizes. In fact, .
finished steel costs, in a plant producing a million tons a year, are
5, per cent lower than in a thousand tons a year plant. In turn, doubling
the 250 thousand ton plant produces a cost reduction of 17 per cent,
compared with an 11 per cent difference at the steel shop,. and 8 per cent
at the blast furnace.

The results shown in Tables 1 and 3 have been converted into indices
in Plate 1, taking the data for the 50 thousand ton plant as the base.
The chart shows costs: a) of finished steel in the four plants; b) per ton
of pig iron; and ¢) for the value added per ton of steel in the rolling mill,

/In accordance
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In accordance with the preceding'analysis, the curve.corresponding to the
steel plant should be so close to that for pig iron that, to avoid confusion,
it has been omitted, The chart on Plate 1 shows that the influence of the
size of operation is lowest at the blast furnace and highest at the rolling
mill, '

This fact is lmportant in order to examine possibilities of Labtin-
American 1ntrareglonal tradec—/ Indeed, a country having a large market
and high assembly costs can only expect a relatively. small reduction in
pig iron costs as a result of expanding its blest furnaces., On the other
hand, for a country hav1ng low assembly costs and a small market, it might
be beneflcral to suppress rolllng operations, which would be very costly,
and to eychange pig iron for finished steel. If the positionsof some
special products are examlned, such as tubes, railway tyres, etc., inztead
of taking an assortment of steel products such as-that considered in this
paper, it is very likely that frultful combinations cculd be found.

Plate 2 shows 51m11ar 1nd1ces concerning 1nvestments. It is apparent.
that the 1nvestmen, requlred for the blast furnace remains almost constant
beyond an output around 500 thousand tons. This is because calculations
have been based on maximum units of 1,400 tons a dey, and the addition of .
more of them 1f necessary. The indices for value added at the rolling mill
are anomQIOJS, as they appear w1th an abnormally low concentration of
investment in the 250 thousand ton plant. Thus, the flat preducts
installation as from a unit of 500 thousand tons a year (which would have
to roll 185 thousand tons annually of tinplate and sheet), has been planned
on the basis of a seml-contlnuous mlll.. Such units are much mere expensive
and are not Justlflable for smal; tonnages; but they produce a cineaper and
better quality material in greater cuantities than the hand-operated mills
considered in the smaller plants. This should also be taXen into account

when studying“possible combinations for intraregional;trade.

;/ No possibility of planning industries designed to supply more than
one country, has been considered in this paper.

/3« The Size
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3+ The Size of the Markets
The plants for the seven sites selected as examples in paper L.87 are

considered in the present analysis as supplying the entire consumption of theQ
domestic market., To estimate requirements, the consumption for 1947 was
usually taken, a year of high demand for iron and steel in Latin America.
It was reduced by 20 per cent, since it was considered that no matter how
varied the production of a given plant might be, the country would still
have to import certain special products, the manufacture of which could not
be justified on economic grounds. As 1947 consumption figures have been
excecded in many of the countries, the esiimate so obtained is low and
would therefore tend to give very conservative cost and investment figﬁres
for Latin America.

Nevertheless, the above general rule was not followed in the cases
of: a) Chile, where consumption figures for 1951452 were used, due'to their
increzse over those for 1947 as a result of the new production of the
Huachipato plant; b) Colombia, Peru and Venezuela, where there is no
integrated industry, and where it may be assumed that an increase in
consumption would result from the installation of such an industry; this
would raise consumption to figures which can be estimated with the aid of
the correlations set forth in document L.86. This has been done and the
.analys 1s has been based on two different market sizes in each country
a) one on 1947 consumption figures; and b) one corresponding to a p0351ble
expansion in consumption following the installation of the industry. The -
respective figures for Colombia are 105 thousand. tons per year;l/for Peru,
50 thousand and 150 thousand tons; for Venezuela, 200 thousand and 300
thousand tons.

Pig iron and steel ingot outputs indispensable for finished steel
production, corresponding to the estimated consumption, are shown in
Table 4.

1/ The 105 thousand ton plant represents the Belencito project and
does not include flat products, so that it differs from the assortment
of steel products used for all other plants.

/Table 4
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Table 4 - Plants Considered in This Paper and
: I Their Amnual (Capacities
| (tons per year)
Plant _ Pig iron | Steel ingots &/ Finished products
San Nicolds 862,000 11,135,000 850,000
Volta Redonda 735,000 955,000 716,000
Huachlpato o 236,0QO ‘ 307,000 230,000
Belencito . 120,000 140,000 b/ 105,000
' © 286,000 ~ 333,000 250,000
honclova 436,000 573,000 430,000
Chimbote 51,200 67,000 50,000
, 154,000 200,000 150,000
Barcelona 205,000 267,000. 200,000
' o 308,000 400,000 .. 300,000
Sparrows Point 1,024,000 1,333,000 1,000,000

3/ Steel ingot demand has been calculated as an avera,e of 1.2.L0 tons
per ton of finished steel. -

b/-- Includes scrap resmelted in the electric furnzce.

Accordeng to Table 4, only in Argentlna, Brazwl end Mexico, have the
1947 consumption figures been maintained in the table and, being too low
at present, would tend to illustrate unfavourable costs. Actually, this
does nat occur, as, in these three countries, more than one stesl plant
has been installed or is in the planning stage. The respective tonnages
considered in this paper, therefore, are really more favourable than

those of existing plants.

4. Use of Special Ships and Return Cargoes
A further difference, between the ba51c assumptlons used in this paper
and in document L.87 is that, 1n the present case, provision has been
made for every possibility for reducirg transport cests, especially
naritime freight. It has been assumed that, where econemically Jjustified
by the scale of operations, specially built ships end ports wouid be used.
| /Vhere this
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Where this procedure was not justifiable, return cargoes would be employed
where there is rezular trade,

The comments on Table 1 ﬁointed out that some of the variations in
assembly costs for different sizes of plants located at Sparrows Point arose
from reductions of transport costs by the above methods. It is obvious
that some cost reductions are also feasible in plants with a capacity of
250 thousand tons a year, such as those used to illustrate the influence
of locaticnal factors. Table 5 shows finished steel costs; the adjustment
has been made adding, for comparative purposes, the costs obtained in
document L,85 using normal transport rates.

Teble 5 Costs of Finished Steel in 250 Thousand Tons a Year Plants
' With and Without the Use of Special Means oi Transportc for
Raw HMaterials

(dollnirs of 1943 per ton)

Plant Costs at nor- Costs at speéial Difference

mal rates rates using return %

' loads

San Nicolds 105.34 102.47 247
Volta Redonda 102.08 ' 95,7, 642
Huachipato 83.62 gL, 3.0
Belencito 76.12 75.59 0.8
lionclova 89.5L 89.9L . e
Chimbote 8Ll.79 80.20 242
Barcelona 117.20 112,20 Le3
Sparrows Point 100.25 9L.67 5.6

The plants benefiting most from these possibilities are, in order
of precedence, Volta Redonda, Sparrows Point and Barcelona, while only
very small economies are possible for Mexico and Colombia. Reduction

/of costs
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i

of costs at Sparrows Point is particularly important, this location. having
been selected for comparing costs 1n Latin Amerlca w1th those of the
steel exportlng countrles.

5. Costs of Plg Iron, Steel Ingots and Flnlshed Products, in Plants =
Anproprlate to Latln—Amerlcan'Nhfkebs

Amnexes I, II and IIT detall production costs correspondlng to the
three stagee of steel manufacture, for plants appropriate to the size of
the markets and located in the same sites as those in document L.87. The
information contained therein is swmarized in Tebles 6, 7 and 8, which

also show costs corresponding to 250 thousand ton plants»l/

}/' The figures used in Table 5 have been used for this comparison, that
is, those of paper L.87 after introducing the reductions in freight
costs through the use of special ships or return loads.

/Table 6
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e 6 Cost Structure for Pig Iron in Plants Appropriate
in Size to Domestic Markets af

(percentages and Gollane of 1948)

Plant and annual Assembly Salaries Other Capital Totals 250 thousand ton

capacity of the costeh/ & wages ex- charges (US}) plantwith low
blast furnaces (3) (8) penses (%) freight rates
in thousands of : (%) (Us$)
tons :
Sen Nieolés c/ o '
862 ) 78-1 lch . 2.5 18300 l}2i97 45076
Volta Redonda:
Huachlpato . '
236 60,0 2.8 5.8 31.4 30.30 - 30.08
Belencito . ‘
285 52.2 3.9 9.2 344 2749 - 27.49
Lionclova
436 69.9 1.5 L.3 243 34.09 35.93
Chimbote
51 38.8 9.5 22.6 29.1 37.83 29.70
153 46.2 L 17.2 32.5 31.85 29.70
Barceléna
205 54.2 12.4 5.9 27.5 35.62 34.19
308 57.9 9.7 5.4 27.0 33.32 34.19-
Sparrows Point ' ) )
1024 1.2 5.2 2.8 20.8 27.63 31.02
a/ Costs are expressed in dollars per ton and the four items making

up the costs as percentages of these. _
b/ Deducting the credit for blast furnace gas.
¢/ Using Sierra Grande ore and imported coal.

/Table 7 -
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Table 7 Cost Structure for Steel Ingots in Plants Aggroprlate
~to Size of larkets  a/

(percentages and 1948 dollars)

Plant and Raw mater~ Salaries Sundry Capien" Total 250,000 250,000 ton

capacity of ials & wages ex- tal - cost thousand plant with

the steel mill (2) (#) penses charges-(US$) ton low freight

(thousands of : 3y - - () plant rates
tons) - (us;) (Us3)

San Nicolds b/ : ' : | o .

1,135 69.1 L9 7.2 18.8  56.66 6L.4O- 61.74

Voita Redonda B '

955- T 8743 L.8 7.8 20,1 51.35 62.09 56.12

Huachipato : o -

Belencito ¢/ ' ' - . '

140 36.5 7.0 19.5 37.0 43.52 38.47 38.01

Monclova . '

573 6l.5 5.1 9.6 ?3-8 L7.76 51.29 51.26

Chimbote

67 u{-oz ' 709 'l9l7 2802 53-93 I-ll+-9l hB'hs

200 L6.2 7.5 16.0 30.3  47.26 L4.91 L3.46

Barcelona &/. -

267 L7:7 19.3 . 8.7 24.3 55.76 58.23 53.69

L00 49.8 17.3 8.9 2L.0 - 51.74 58.23 _ 53.69

Sparrows Point = x '

1,333 61l.1 - 11,5 8.4 . 19.0 40.12 52.63 L7.57

g/ Total costs are expressed in dollars per ton and the four cost items
as percentaies of these.’

Using Sierra Grande ore and imported coal.

Discounting Thomas slag.

el

Using coke made from -imported coal '/Table & .
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Table & Cost Structure for Iron and Steel Production in Plants

of Size Aporopriate to Domestic Markets a/

(pig iron - steel ingots - finished products)

(percentages and 1948 dollars)
Plant and Raw ma~ Salaries Other Capi- Totals Cost in 250,000 ton
annual capa- terials & wages ex- tal (Us%) 250,000 plant with low
city in fin- 1§74 (%) penses charges ton. freight rates
ished steel (%) (%) plant (us3)
(thousands (us})
of tons)

San Nicolésig/ .
850 46,5 Toly 11,0 34.1 91,66 ~—-= 102.47

Volta Redonda o

Huachipato '

230 31.2 10.5 13.0 L5.3 824l  ~- 8l.14
Belencito ¢/

105 19.1 13.7 19.6 L7.6 76,56 o~ 75.59
250 18.0 14.0 7.4 50.2 75.59 76.12 75.59
}onclovsa

L30 38.2 8.2 13,0 39.9 83,10 - 89.94
Chimbote

50 . 23.1 15.3 18u[+ [-I-302 102022 -—— 80.20
150 25.0 11.7 16,4 L6.9 §9.93 31.79 20.20
Barcelona |

200 22.9  3L.5 9.2 33.4 121.47 - 112.20
300 26.0 30.6 10.3 33.1 105.03 117.20 112,20
Sparrows Point

1,000 37.4,  18.4 12.7 31.5 71,92 9L.67

g/ Total costs are expressed in dollars per ton and the four items
composing them in percentages of these.

b/ Using Sierra Grande ore.
¢/ Discounting Thomas slag.

d/ Using coke made from imported coal.
/It is
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It is probably a mere coincidence that the locations showing the
highest assembly costs in L.87, Argentina and Brazil, are favoured in the
present cost calculations because of the greater size of their markets.
Invefsely,_those sites where assembly costs are lower correspond to countries
with the smaller markets: Chile, Colombia and Peru. As a result, in Latin
America as a-whole, consideration of the scalewdf.operation tends to reduce
the differences between costs.”

As explained earlier, two solutions are presented for Venezuela: é
200,000 ton plant, based on the 1947 market; and one for 300,000 tons,
corresponding to potential demand, estimated according to document L.86.
While the cost of finished steel in the first amounts to 121 dollars per
ton, it is only 105 dollars in théwéecond.‘ Thi§ figure, considerably higher
than that for the other sites, is due 'to the high wage rates. It i=s |
interesting to note that the considerable influence of the size of plant,
in this case, is maihly due to the high level of wages.

Finally, costs at.:.Sparrows Point (which did not differ substantially
from those referring to the other plants in paper L.87) are very much lowsr
ac a result of the large size assigned to the plant (1 million tons a year).

Table 9 shows the average costs for the eight.locations, including '
Sparrovs Point, both when capacity' equals 250,000 tons, and when it is
appropriate to the size of the markets.

/Table 9
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Table 9 Comparisons Between Average Costs in the Seven

Tatin-American Gountries and at oparrows Point
(percentages and dollars of 1948 per ton)

Pig iron Steel  Finished
ingots products

A) 250 thousand tons a y®ar plants
using reduced Ifreight rates

Average costs in the seven~plants S 35.24 50,07 91.34
Differences between extreme costs
in relation to average 52% L7%3 . LOZ

Difference of average with respect
to Sparrows Point costs v 4128 4 582 - 4%

B) Plants appropriate to the size of the
markets in Latin America a/

Average costs in the seven plants b/ 34,14 L8.1, . 87.59
Differences between extreme costs .

in relation to average L5% 38% 33%
Differences between average and ‘
Sparrows Point costs +198 4174 4182

g/ Selecting the larger plants in those cases where plants of
two sizes have been studied for one location.

E/ Arithmetic average. If weighted averages are used, results are
slightly more favourable.

The influence of the scale of operations has drawn cost figures closer
together. The spread between the maximum and minimum in relation to the
aversge hes. fallen by 7 to 9 per cent of the total cost. Differences
between the average and cost at Sparrows Point have increased considerably,
to the disadvantage of Latin-American plants: 7 per cent for pig iron ;

12 per cent for steel ingots and 22 per cent in finished products. These
variations in the percentages reflect the different influence of size on
the three steps of steel production,

The grouping of plants byxsizes, as shown in Table 10, ‘brings out the
importance of the scale of operations more clearly,

/Table 10
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Table 10 Differences Between Productlon Cogks for Finished Steel
in Planis Appropriate to Size of the Harkets and in
Plants Having a Capacity of 250,000 Tans

(percentages and dollars cf 1848 per ton)

Annual capacity B costs per ton £ . Percentage

Location - (thousands of  In plants of . 1n 250,000 difference
- tong) .  adjusted size ton, plants B-0

(usp) (u3}) T
Chimbote 50 102.22 _ 80,20 4 28
Chimbote 150 89.93 80,20 3 12
‘Barcelona 200 121.47 112.20 : 08
Huachipato = 230 SR -39 7 A - U 13 1 2
Belencito a/ 250 75.59 75.59
Barcelona 300 105.03 112.20 - 6
Honclova 430 83,10 89.94 = o8
Volta Redonda = 716 85.41 95.7, . =11
San Nicolds 850 9L 102.47 -1
Sparrows Point 1,000 T2 94,67 - 2l

&/ The 105,000 ton plant being built at Belencito has not been
included, since, as an exception to the others, flat products will
not be produced there, The plant is of special design with no
blooming mill, and the steel ingots will thus be small, .

Variations as regards costs of 250,000 ton plants range from a 28 per
cent increase in the 50 thousand ton plant to a reduction of 24 peér ceitk
in the one million ton plant.

6. Utilization of Resources by the Iron and Steel Industry

Table 11 shows the utilization of labour in man-hours per ton, as well
as value added by'the‘induétrf} These fi?ures are useful to ascertain
whether a steel industry should be created in e country, or a larger
volume imported. 'As stated in paper L. 87, the table is based on the
assunption that labour ifi the Latln-Amerlonn plants has reached a similar
efficiency as in the Uhlted States. Vaturally this will only occur after

/some years
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some years of operation, if there has been no previous iron and steelmaking
experience,

Table 11 Utilization of Labour in the Iron and Steel Industry
(mari-hours, tons and dollars of 1948)

Plant Capacity Man-hours Tons of steel Value of pro- Value added
(thousands per ton produced per duction per to raw ma-
of tons) man man-year terials per

man-year a/

Chimbote ' 50 38.3 €3 6,430 L4950

Chimbote 150 25.7 93 8,363 6,270

Barcelona 200 20.7 116 14,090 10,960

Huachipato 230 19.7 122 10,057 6,918

Belencito 250 17.7 136 10,280 8,388

Barcelona 300 16.0 150 15,754 11,658

Monclova 530 13.9 172 14,293 8,832

Volta Redonda 716 12.1 211 18,021 10,073

San Nicolds 850 12.0 213 19,523 10,443

Sparrows Point 1,000 8.5 300 21,576 9,189

3/ The figures correspond to the hypothesis that raw materials are purchased
from independent companies. Where the mines are directly owned, value
added per worker falls on an average by 14 per cent, due to the low price
of the minerals. .

Table 11 shows the substantial influence exerted by the size of thev
plant on productivity., The million ton plant at Sparrows Point requires,
per ton of steel, less than half the manpower needed by the 250,000 ton
plant aﬁ Belencito. The projected 50 thousand ton plant at Chimbote
requires, per ton, more than double the manpower of the 250,000 ton plant.
There is thus a ratio of almost 5 to 1 between the extremes. The scale of
operations on productivity is large anough to compensate for the reduction
in the cost, and results in increases of value added to the raw materials in
the larger plants. These increases,'however, are lower than that of total

/production per
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production per man-jear, because in the larger plants a greater volume of
raw materials is also transformed per worker.

While the value added per man is xppfoximately doubled when passing from
a 50 thousapd ton to a one million ton plant, value of production per man
increases more than threefold. The two plants analysed for Barcelona, in
Venezuela, show higher figures for total production and value added than
wbuld correspond to their position within the order of size. This is because
the wage rates are unﬁsually high. ‘

Finally, the sharp jump as regards labour requirements between the
850,000 ton and the one million ton plants, is due to the assumption that
a continuous wide strip mill would be used for flat products in the latter
case. ' .

Table 11 shows that the primary iron and steel industry yields a
considerable output per man employed: between 6,430 and 21,576 dollars a
year. Also the value added to raw materiagls is high: between 4,95C and
11,658 dollars, In othef words, labour intensity is rather smnsll in the
industry, Alterngtively, capital intensity is large, as may be seen from
Table 12,

/Table 12
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Table 12 Utilization of Investiment in the Iron and Steel
Industgz
(tons and dollars of 1948)
Capacity Invest- Tons of Annual out- Value added

Plant . (thousands " ment per steel .put (per to raw materials
of tons) ton-year (per 100 100 dollars (per 100 dollars

dollars invested invested)

—— invested)

Chimbote . 50 491 0.203 20.75 15,96

Chimbote 150 L69 0.213 19.16 ;.36

Barcelona 200 451 0.222 26.96 20.97

Huachipato 230 - 45 0.241 19.86 13.66

Belencito 250 L22 0.237- 17.91 1,61

Barcelona 300 386 - 0.259 27.20 20.13

Honclova 430 368 0.272 22.60 13.97

Volta Redonda 716 343 04292 24,93 13.94

San dicolds 850 355 0.282  25.84 12.02

Sparrows Point a/ 1,000 283 0.353 25,38 15.89

.

g/ The lower investment at Sparrows Point is partly due to the assumption
that- transportation, combined with lesser facilities as rezards
mechanical workshops, increase equipment costs by 20 per cent in
Latin America, as compared with those for a similar plant in the
United States. ‘

b/ These columns compare capital with what has been termed #production
cost" in papers L.87 and L.91l, Such cost consists of the operating
costs, including repairs and emortization, plus 4 per cent a year
on investments. herefore, the value added and the value of
production do not refer to selling prices, which is the usual way
of expressing these relationships.

¢/ In compilinz this table, it has been assumed that the plants
would acquire their raw materials from third parties. If mines
are directly owned, as is the case in an inte;rated plant, value
added per 100 dollars invested improves on the average by 4 to 5
per cent, because of relatively smaller investments in the mines.

/The investment
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The investment per ton of ennual output decllnes with the increased
size of the plant, but in a lesser de*ree than does prOuuct1v¢tv.

As mentioned in note-E/of Table 12, value of production and that added
to raw materials are being compared here with a fisure termed "production
cost! which includes only part of the proflts und no provision for tax
reserves and other items, which usually naLe up the sellin; price. The
coefficients obtained in this paper are therefore somewhat swaller than
usual. . ‘
) In order to obtain a figzure répreséntin~ the average scllinF price
in some e:x port marhets for the products assigned to the Latin-American
. plants, the so-callcd "Composite Finished Steel! price was selected. It
has. been compiled and published for many years'by Anerican Metal Market.

The average Value"bf that“wéightediprice was 86.20 dollars per ton, placed
in Plttsburgh, in 1948, A' |
To this sum, steel transport costs from Pittsburgh ta the markets in

‘Latin America should be added while deducting transport costs from the
selected regional plants to their respectlve markets, According to
available cata, the difference between frelght rates from the Atlantic
seaboard of the United States minus the cost of local transport, amounted
in 1948 to: 10 dollars per ton for Venezuela, 12 for Colombia and Mexico,
14 for Brazil and Peru, 15 for Chile and 19 for Argentina. Supplementary
transport costs between the United States iron and steel producing centres,
and the Atlantic seaboard, may be estlmated at some 10 dollars per metric
ton.

On the basis of these figures output and value added per year for each
100 dollars invested afeish8wn in Tablé_lB,'which to facilitate comparison,
also reprddﬁ?és figures based §n hypothetical costs.

/Table 13
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Table 13 Comparison of Value of Qutput and Value Added to

Raw Materials, in the Iron and Steel Industry,

either Delivered Cosis or Delivered Selling Prices a/

(thousands of tons and dollars of 1948 per

Plant Capacity

Chimbote 50
Chimbote 150
Barcelona 200
Huachipato 230
Belenclto 250
Barcelona 300
Monclova 430
Volta Redonda 716
San Nicolds 850

Sparrows
Point 1,000

100 dollars invested)

Dollars per ton based on

estimated costs

Annual out~
put

20.75
19.16
26.96
19.86
17.91
27.20
22.60
24.93
25.84

25.38

rials

Dollars per ton based on

possible sellinz prices

Value added Annual out- Value added
to raw mate- put, " to raw mate-
rials

15.96 22.37 17.57
14.36 23.47 18.68
20.97 23.57 17.59
13.66 26,79 20.60
14,61 25.64 22.34
20.13 27,50 20.43
13.97 29.43 20.79
13.94 32.17 21.15
12.02 32.48 20.46
15.89 33.95 19.41

- 8/ Selling prices have been estimated, adding to the average "Composite
Finished Steel" price in Pittsburgh in the base year, transport costs
from Pittsburgh to the Latin-American markets, and subtracting transport
transport costs from Latin-American plants to their respective markets,

The total output-value per 100 dollars invested annually, in the seven
Latin-American countries, averaged 22.50 dollars, rising to 28.21 for total
value of productien; at selling prices for value added the averages were

14.67 and 20.64 dollars respectively. The last figure means that the

capital coefficient in this industry would have been about 4.8 units of

capital for one of value added in manufacture.
This relationship improves still further to about 4.5, in the case of

integrated plants, since in this instance the plant also owns and works the

/mineral deposits.,
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mineral deposits., -

These figures indicate that‘the bapital intensity of steelmaking is very
substantial. ‘Therefore, before déciding to'cpnstruct'a new plant, careful
study of its advantages and disadvantages apiear to be indicated. The
alternative might be to develop 6théf industries earning foreign exchange
and to base steel supplies ﬁpon increased imports. Some data is given in
'paper L.88 cohcerning the structure of the primary and secondary iron and
steel industries. This enumeration of the indirect advantages inherent in
the establishment of steel transforming industries in Latin America, should
also be borne in-mind when-feééhing a decision, since the primary industry
might be necessary to ensure a more regular supply of steel products.
Foreign cwrrency resources are notorioule‘écarce in most of the Latin-
American countries. Table 14 shows those items in the .cost of stesl which

correspond to foreign currency disbursements.

Table 14 Foreign‘Currency Fayments Fer Ton of Finished Steel

(percentages and dollars of 1948)

Plant Imported Wages & Ferro- Sundry Capi- Total Percentage

fuel salaries alloys expen- tal payments of cost at

— : ses charges in foreign the plant
currency

Percentages of
foreign curren-

cy (100%)  (5%) (50%). (338) (75%)

San Nicolés 23.28 Q.34 1,27 - 3.63 23.47 51.99 573
Volta Redornda’ 12,84 - 0,31 1,04  3.47 23.14 40.80 L8%
Huachipato . .. 3,07 . 0.43° 1.28 3.55 27.97  36.30 L%
Belencito _ _

(250,000) L. 7 0452 0493 L4433 28.47 3425 45%
Belencito o ' '

(105,000) .o 0.52 1,12  4.97 27.33 33.94 Ligh
Monclicva . 0.34 1.3 3.78 24.89 30.32 LL%
Chimnbote

(50,000) 3.11 , 0.78 . 1.53 - 6.20 33.15 LbT7 A
Chimbote ' e . B o

(150,000) . - -3,11  0.47 = 1.15 L84 3156 41.13 L7%
Barcelona =~ : .

(200,000) 12.20  2.10 1.40 3.66 30.43 49.79 4%
Barcelona o »
(300,000) 12,20  1.60 1,15 3.56 26,12  44.63 4,3%

/Considerable saving
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Lonsiderable saying in foreign currency arises in all cases as a result
of iron and steel production in Latin America. Fayments in foreign exchange
apount to 46 per cent of the average costs (considering only the most
fayourable plants)<in those countries in which more than one solution has
been ingluded. The percentage of foreign exchange savings shown in Table 14
is of course lower than in reality, since, as noted earlier, the average
prices which the regioh mist pay for imports exceed the costs estimated for
the United States by some 22 dollars per ton. If this figure is used as a
basis, the savings in foreign exchange would correspond to 64 per cent of °
the purchase price in domestic markets,

7. Steel Costs in Latin-American Plants Compared with Delivered Cost of

Imported Steel ‘

It was concluded from Table 9 that steel produced at Sparrows Point,
in a one million tons plant, would be 18 per cent cheaper placed at the

plant, than the average of seven Latin-American plants, It is tnerefore
interesting to combare the costs of domestically produced steel with the
costs at which steel imported from the United States might be delivered to
the markets of the region. |

In connexion with Table 13, such terms as "Composite Finished Steel"
and "Transport Cost Differentials® have been explained, The,latier
represents in reality the advantage in transport costs which occurs to
fatin-American steel plants due to the short distances to their respective
#d¥ets, Its addition to costs or prices in the respective production
_ientres in exporting countries,L/permits direct comparison with the figures
~ #Mtained throughout these studies. The selection of 1948 figuresfor the
United States selling price is due to the use of dollars at 1948 values,
throughout these papers.

& The terms "Delivered cost of imported steel" and "Delivered price of
imported steel", which have been applied to.this addition, for the
"§§kq of §implici§y§,§;g therefore arbitrary, as the corresponding

. .Z3gures do not represent real selling prices or costs.

/Delivered costs
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Delivered costs and prices for imported steel, thus obtained, are shown
in bTable'15§ It ie.evidenb this delivered price in different Latin~American
locaticns requireS'two'conditioﬁs to be valid: a) that the selling price
for export steel should be the same as tﬁétfprevailing in the United Staﬁes
market, which is not alﬁays the case, and b) that there should be no

additional profits, premiums nor surcharges.

Table 15 Steel Production Ccsts in latin America Compared with
Costs of -Imported Steel.

(thousands of tons and dellars. of 19.8)

Cap%city Cos% per Delivg}ed cost Deliver%& selling
Plant (thousands ton of Sparrows price of Pittsburgn
~of tons) Point steel steel in 1948
Chimbote 50 102 86 110
Chimbote 150 90 86 110
Barcelona 200 121 82 106
Huachipato 230 gl 89 111
Belencito 250 76 88 108
Barcelona 300 105 - 82 106
" Monclova ‘ 430 83 84 108
Volta Redonda 716. 85 86 110
San Nicolds 850 92 91 115
Sparrows Point 1,000 72

a/ Cost at Sparrows Foint, plus transport cost differentials (see Table 13).
b/ Compocite finished steel price in Pittsburgh in 1948 plus transport
cost cdifferentials., Freight costs from Pittsburgh to United States
" port have been estimated at 10 dollars per ton.

The table shows:

A) That production costs, at 200,000 tons a year in Venezuela, would
exceed the delivered sales price of United States steel placed on the
market there.,

B) That costs at the slightly larger plant of 300,000 tons, would be
equivalent to the delivered selling price of imported steel, and would
exceed delivered cost by more than 20 per cent. )

C) That cost in the two plants in Feru will lie in between the delivered
cost and the delivered selling price of imported steel amounting to
16 per cent over the 50 thousand ton plant and 5 per cent higher in
the case of the 150,000 ton plant.

D) In all the other plants which have been considered, cost in Latin
America would be the same or below the delivered cost of imported steel.
Colombia is in the most favourable position, with an advantage of 16 per
cent. '
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Latin American production costs are based on the assumption that the
plants are working at full capacity, a.nd efficlency of its labour force;
in countries with no previous exper:.ence of the iron and steel industry,
it would only occur several years after the plant had been in operation.
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Annex T A Pig Iron Costs in Plants Appropriate to Size of
the Markets
(Dollars of 1948 per ton)
Plant ) San Volta Huachi- Belencito Sparrows
Nicolas Redonda pato Point

gpnual Gapacity®? 850 ¥ L6 230 +105 250 1,000
Iron ore 11.39 9.55 6,50 6,46 6,46 10,90
Coal 23.00 . 19,68 12,60 8,75 8,75 ’ 9.74
Limestone 1.08 1.90 0.97 1,13 1,13 0.92
Credit for blast

furnace gas -1,90 - <1,90 -1.90 -1,90-1.90 -1,90
Total assembly costs 33,57 29.23 18,17 14,44 M L4 19.66
Direct wages , 0.26 0,29 0.37 0,80 0.47 0,63
Indirect wages and

salaries 0.33: 0,37 0.47 1,02 0,60 0.80
Total wages and . . ' A

salaries . 0.59 0,66 0.84 1.82 1,07 1.43
Cooling water 0.37 0,38 0,43 0,57 0,42 - 0.36
-Additional coking cost
Coking plant credits -0,86 -0.67 -0.81 -0.88 -0.88 -1,06
Repairs and overheads 1.56 1.54 2,13 3,60 2,49 1,48
Total miscellaneous ' ' |

conversion costs 1.07 1,25 1,75 3.29 2,53 0.78
Direct cost 35,23 31,14 20,76 19,55 18,04 21,87
Capital charges 7.7 7.83 9,54 10,71 9.45 5,76
Total cost 42,97 38,97 30.30 30.26 27,49 27.63

a/ In thousands of tons
b/ Usirg Sierra Crande ore

. /Annex I B
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Annex I B Pig Iron Costs in Plants Appropriate to Size of the
Markets '
(Dollars of 1948 per ton) Spartows

Plant Monclova Chimbote Barcelona Point
Annual_Capacity™ , 430 50 150 _200 300 _1,000
Iron ore .. 15,50 8.06 8.06 8,70 8,70 10,90
Coal . 9.56 Tobk 744 11,91 11,91 9.7
Limestone 0,68 1,09 1,09 0,60 0.60 0,92
Credit for blast

furnace gas ~-1,90 -1,90 -1,90 -1,90 ~1,90 -1,90
Total assembly costs 23,84 14,69 14.69 19.31 19.31 19,66
Direct wages ‘ 0,23 1,59 0.58 1,94 1,42 0.63
Indirect wages amd ' ‘

salaries 0,29 2,02 _0,74 _2,46 _1,80 0,80
Total wages and

salaries 0,52 3,61 1,32 L.40 3.22 1,43
Cooling water 0k 0,94 0,42 0.45 042 0.36
Adcitional coking costs + 2,40 4 2,40
Coking plant credits ~0.76 0,65 ~0.65 -1,06
Repairs and overheads 1,77 5,21 2,87 _ 2,30 _2,02 1,48
Total miscellaneous _

cornversion costs 1,45 8.55 5.9 2,10 1.79 0.78
Direct cost 25,81 26,85 21,50 25.81 24,32. 21.87
Capital charges 8.28 10,98 10,35 9.81 9.00 5.76
Total cost 34,09 37.83 31.85 35.62 33.32 27,63

&/ In thousand of tons,

/Annex II A
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Annex IT 4 Costs of Crude Steel in Plants Appropriate to Size

of the Markets
(dollars of 1948 per ton)

a/ In thousands of tons.
b/ Using Sierra Grande ore

Plant ‘ San Volta Huachi~ Belencito Sparrcws
Nicolds Redonda pato : ‘ Point
Annual capacitj%/ g0 716 230 105 250 1.000
Liquid pig iron 32,61 29.93 23,27 25,93 23,56 21,20
Circulating scrap. 7.85 6.98 5,43 © 5,58 5.07 4,95
Purchases scrap 3.91  3.58 2,78 2,75 2,50 2.5
Ferroalloys 1,90 1.55 1,92 1,68 1,40 1,90
Credit for Thomas slag ~6.50 ~6,50
Total ferrous material
cost 46,27 42,04 33,40 29.44 26,03 30,59
Direct wages 2,00 1,60 1.33 0,90 0,90 2,67
Indirect wages and
salaries 0,35 0,36 0,29 0,60 _0.60 . _0.84
" Total wages and '
salaries 2.35 1,96 1,62 1,50 1,50 3.51
Fuel oil 1.32 1,06 1.06 0.85
Limestone and . -
refractories 1,00 1,00 1,10 1,95 1.45 1.00
- Maintenance materials 0.50 0.50 0.50 1,10 0.80 0.40
Miscellaneous materials, . : .
services and overheads 0.45 0.50 0,57 1,35 0.97 0.50
Purchased electric
power 1,26 1,00 _
Total fixed conversion 3.27 3,06 °~ 3,23 5,66 4,22 2,75
costa : '
~Direct costs 51.89 47.06 38.25 36,59 31.75 36.85
'Capital charges BeTT 0 be29 5.99° 6.93 6,26 3,17
Total cost 56,66 51,35 4.2l 43.52 38,01 40,02

/Annex II B
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Annex II 3 Costs of Crude Steel in Plants Appropriate
o0 the Size of the Markets
(dollars of 1948 per ton)
Monclova Chimbote Barcelona Sparrows
Plant Point
Annual capacity g/ 1,30 50 - 150 200 300 1,000
Liquid pig iron 25,87 29.05 2,46 27,36 25,59 21,20
Circulating scrap 6.23 6.78 5.70 6,38 5.97  L.95
Purchased scrap 3.10 3.47 2.92 3.27 3,06 2.54
Ferroalloys 1.95 2.30 1.92 2,11 1.92 1.90
Credit for Thomas
slag
Total ferrous material
cost 37.15 41.60 35.00 39.12 36.54 30.59
Direct wages 1,72 1.24 1,2, 6,04 5,30 2,67
Incirect wages and
salaries 0.30 0,27 0,27 1,34 1,17 0.84
Total wages and : .
«salaries 2,02 1.51 1,51 7.38 6.47 3.51
Fuel oil 1,32 1,27 1,17 1,06 1,06 0.85
Limestone and
refractories 1,10 1,43 1,10 1,10 1,10 1,00
Maintenance materials
and services 0.50 0.64 0.50 0.50 0.50 0.40
Miscellaneous materials :
and overhead 0.57 0.73 0.57 0.57 0.57 0,50
Purchased electric
power -
Total fixed conversio ‘ ,
costs ' 3.49 4,07 . 3.34 3.23 3.23 2,75
Direct cost ' 42 .66 47.18 39.85 49.73 L6.24 36,85
Capital charges © 5,10 6.75 6.40 6,03 5,50 3,17
Total cost 47.76 53.93 46,25 55,76 51,74 40,02

2/ In thousands of tons,

/Annex III A
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Annex III A Finished Steel Cost in Plants Appropriate to Size
‘ of the Markets

(dollars of 1948 per ton)

San Volta Huachi- Belencito Sparrows

Plant Nicolds Redonda pato Point
Anrual capacity a/ 850 b/ _ 716 230 105 250 ¢/ 1,000
Steel ingots (1,333 kgs) 75.55 68.#7 58,99 58.03 51.07 53.36
Fuel, blast furnace gas 0,88 0.88 0.88 0,88 0.88 0.88
Credit for circulating ) ‘

scrap ¢ -10.47 =9.31 -=7.24 ~7.hlL -6.76 -6 .60
Total raw materials 65.96 60,04 52.63 51.47 45.19 L7.64
Rolling mill wages 2,28 2,33 4,69 L.43 6,11 5.59
Wages for maintenance

and overhead - 0,75 0.72 0.94 2.00 1,22 1.98
Total wages and

salaries 3.03  3.05 5.63 6.43 7.33 7.07
Refractories and spare _ . .

parts 2.00 2,00 2,00 1,60 2,00 2,00
Supplies for maintenance

and overhead 1.45 1,45 1.45 1,16 1.45 1.45
Electric power 2,12 1,77 _1.20 0,96 1.20 1,20
Total supplies and '

services . S 5.57  5.22 . L.65 3.72 L.65 L.65
Direct cost B 4,56 - 68,31 . 62,91 61,62 57.17 59.36
Capital charges 17,10 17,10  19.53 14,94  18.81 12,56
Total cost A 91.66 85.41 82.44 76 .56 75.98 71.92

&/ In thousands of tons. .
b/ Using Sierra Grande ore,

¢/ The 250,000 ton plant rolling the complete assumed assortment
of products, the 105,000 ton plant, only bars and light rails, shapes
and structures,

/Annex III B
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Annex JITI B Finished Steel Cost in Plants Approprgggé ﬁc Size
: - of the Markets

(Gollars of 1948 per ton)

‘a/ . In thousands of tons.

Moaclova Chimbote Barceiona Spafrows
Plant ' ~ Point
Annual capacity a/ 430 .20 ___ 120 200 300 1,000
Steel ingots (1,333 kgs) 63.61  TL.9L 61.67  7i.35 - 68.99  53.36
Fuel, blast furnace gas 0.88 0.88 0.88 0.88 0.88 0.88
Credit for circulating : -
scrap -8,31 -9,04 =7.60 -8.51 -7,96 | =6,60
Total raw materials . 56,18 - 63.75 54,95  66.72 - 61.91 L7.64
Rolling mill wages 2.82 7.3 5.62 25,60  16.80 5.59
Wages for maintenance , - .
and overhead 0,78 2,54 _0,12 _&60 _3.40 1,98
Total wages and
- saleries 3.60 9.88 5.7, 27,60  20.20 7.07
Refractories and spare o |
parts 2,00 2,00 2,00 2,00 2,00 2.00
Supplies for maintenance ‘ -
..and overhead 1.45 1,45 1.45 1.45 1.45 1.45
. Electric power : 1,87 1,20 1,20 1,20 1,20 1,20
. .Total supplies and ' '
»S’erVice‘S . ) 5032 . [4&65 1‘465 l‘--65 : 1‘465 1‘465
“'Direct cost 65,00 78,28 65.34  98.97  86.76 59.36
Capital charges 18,00 "23,94 22.95 22,50 18,27 12,56
Total cost : 83,10 102.22 88,29 121.47 105.03 71,92






