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INFLUENCE OF TtiB; SIZE OF THE MARKETS ON T~ IRON AND STE3L TIIDUSTRY 
' 

ll~ LA TIN Al·:IERICA 

1. Introduction - -
Under document 1.87, a· paper, "The Influence of LoccJ. Fucto!'s on 

the Iron and Steel Industry in Latin America" was presen~ed for study to 

the Expert 'Vbrking_ Grbup on Iron and steel Industr 1 in Latin America. 

This paper analysed the influence on cost and investment structure of all 

factors related to geograpny, 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 possibilities of the 

industry in the region, both papers should be considered jointly. 

To detenr..ine the influence 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 inst~,g iron and steel 

industries, plants with an output of 250 thousand tons of finished steel 

a year were operating. It was further assumed that a .similar plant existed 

at Sparrows Point, on th& Atlantic seaboard of the United States. This 

provided a basis for comparison with the industry outside the regionJ/ 

Information was obtained covering almost all important data for each 

respective country and site, while general asSl.liilPtions were used for less 
. . 

important figures. These assumptions may1 with minor changes be taken as 

general:cy valid; they improve 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 transport costa more or less correspond to the average 

of those in the United States in 194S. In most cases, where plants already 

y The sites selected for these imaginary plants correspond t6 locations 
for which moat information was available in each respective country; 
this does l)ot imply an opinion concerning their comparative advantages 
over any others. 

/exist 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. Horeover, 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 peymen"ts in 194G. h'hile facilitating 

comparison with the output of more industrialized countries, this has done 
much to simplify calculations. 

Finally, the process analysed in the iapers contemplates coke blast 

furnaces for iron ore reduction,Y basic open hearth or a. combination of 

20 per cent Bess~~er and 80 per cent basic open hearth for steeln~king, 

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 

domllnent Lo87. 

The resulting figures were thus grouped to permit considerable 

flexibility in analysis, as for example: 

y 

y 

a) Assembly costs, which represent the aggregate cost for 

mini."lg and purchase 'and transport of raw materials to 

the plant, are usually higher in Latin America than in 

ind~strialized countries.Y · This is due to the great 

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

Belencito, in Colombia, is a notable exception to this almost general 
rule. 

/distru1ce involved 
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distances involved and the relative shortage of coking 

coals. Such assemb~ costs have been compared, in document 

1.87, with those for Sparrows Point in the United states, 

on the assumption that iron ore from Venezuela would be 

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

the case in the United states. Consequent~, some Latin­

American assembly costs, which compare favourably in the 

paJ,.'6r with. those of Sparrows Point, may in fact be high qompared 

with those for the principal iron and steel centres of the 

United states and ~Urope. 

rJevertheless, if the tre11spo1-t costs for the finished products 

to the coast are added to assembly costs of the industry in 

the main centres of the United states, then SparrovlS Point 

appears in a more favourable position as regards exports to 

Latin America. Similarly, the addition to assembly cos"j:.s, 

both in Europe and Latin America, of the respective 

transportation charges to the markets of the re.:;ion, generally 

results in advantages for Latin-Aineric.an plants. 

b) ~vage rates, which are lower in Latin America, have an 

important bearing on-the costs. o~ finished steel, as shown 

in Table 8 of document 1.87; therefore, except in Venezuela, 

where wages are higher than in the United States, c~l the 

Latin-Aruerican labour costs are !IJOre favourable than those 

for SparrojlS Point. It is inconceivable that a ~mall unit 

with al1 al1nl.l.a.l capacity of 250 thousand tons would actually 

operate in the United States; by·produci.ng a complex assortment 

<;>f steel products, it uould lack the advantages of large s·cale 

operation and speoia~iz&tion, Therefore, the data in Table 8 

are unrealistic, except for assessing the comparative 

position of Latin America, once its markets have developed 

sufficiently tq permit the erection of large sce~e units, 

similar to those in the United states. 

/ c) It is 
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c) It is probable that such developnent will inevi. tably lead 

to higher l'lage rates in Latin America, so that one of its 

present advantages would disappear. But the shortage of 

capital now prevailing in the region would also disappear. 

Table 16, column D of document 1.87 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 fL~al results of document 1.87 show that, from purely locational 

factors, differences_of only a&~ percentage arise betweeq the cost of 

steel for the various sites. These differences are much smaller than 

those caused by chan~es in the plant size, as noted later, The comparability 

of the results of both papers is assured by usinG, as far as possible, the 

same data and methods of calculation. The basis for this was described in 

detail in Paper 1,87. 

2. Influen~e 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 factors: a) the greater productivity 

of labour as the scale of operations increases 1 and b) the lower investment 

required per unit of output in l~rger plants.Y In order to pernti.t 

analysis of the influence of plant size on costs, with locational factors 

remaining constant, Tables 1 1 2 and 3 have been compiled showing output 

costs corresponding to different stages of production in plants of 50, 

250, 500 thousand and one million tons a year, respectively ,3/ 

~/ A third factor may be added here, the greater facilities for specialization 
wbieb exist in a bl!'oader market. Similarly, although thero is no 
numerical expression for it, with many products, such as sheet, for 
instance, the quality produced by modern plant.s cannot be achieved with 
the use of ~~11-scale equipment. 

~ 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 1s somewhat exaggerated in comparison 

· with the usual position in the. ~egion. ·. The opposite is the case \dth the 
· influence on capital charges •. 

Table 1 

Item -

Pig Iron Production Costs at Sparrows Point, in Plants 
Having Diff'erent Ca;eacities of Finis"he"Cf"Steer-

{dollars ot 1948 p&r ton) 

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

Iron ore 17.93 ~ 16.37 El 16~37 El 
Co.al 10.71 :v: 9o74 · 9.74 
Limestone 1.08 21 1.03 1.03 
lfinus credit for blast 
furnace gas -1.90 -i.90 :1.90 
Assembly costs 27.82 25.24. 25.24 
Direct wages 6.75 1.22 0.68 
Indirect wages and salaries 5.40 1.57 0.87 
Total salaries and wages 12.15 2.79 1.55 
Cooling water 0.46 0.42 0.40 
Repairs ~~ general 6h~enses 5.90 2.10 1.72 
Hinus net credits from the 
coke plant -1.17 y -1.06 -1.06 --
Total for conversion costs 5.19 1.46 1.06 
Direct cost 45.16 29.49 27.85 
Capital charges 8.16 7.00 5.80 
Total cost 53.32 36.49 33.65 

!/ Freight for El Pao ore, Venezuela, at the normal rate, without 
dredging the Orinoco River. 

10.90 ;?.• 
9.74 
0.92 

-1.90 
. 19.66 

0.63 
o.oo 
1.43 
o·.36 
1.48 

-1.06 
0.78 

21.87 
5.76 

27.63 

Bf Freight for El Pao ~re, Venezuela, at the normal rate, with the Orinoco 
River dredged. 

~ Freight for El Pao ore, Venezuela, at a low rate and with the Orinoco 
River dredged. 

~· Estimated cost 10 per cent higher than that for the 250 thousand tons 
a year.pla.nt. 

;V Limestone cost estimated 5 per cent higher than for the 250 thousand 
tons a.•.7G:ar plant. 

/Table 1 
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Table 1 shows that pig iron c~sts in a plant having an annual 

capacity of a million tons are 50 per cent lower than those of a snall 

plant producin(; 50 thousand tons of finished steel a year. Conversely, it 

may be observed that the 250 thousand ton a~ual capacity, selected as ~ 

example for the installe.tions considered in doctment 1. 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 i:aising it four t:i.rues to a million tons 

reduces them by 24 per csnt. Two thirds of the second reduction, or 15 
per cent of the total cost, are due to econo~ies trxough 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, representiP~ 25 per c~1t of the total 

cost of the former. 

/Table ?_ 
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Table 2 Production Cost of steel Ingots in Plants of Various 
-----Capac1ties~atea at Sparrows Point 

(dollars of 194$ per ton). 

Item 

Finished steel capacity 50,000 250,000 500,000 1,ooo,ooo 
per ;rear -·- --
Liquid pig iron (76S kgs.) -4].,00 2S.02 25 .. 95 21.20 
Circulating scrap (199 l(,gs,) 9.55 6.54 6.03 4o95 
Purchased scrap (102 kgs.) 4.90 3.35 3.09 2c54 
Ferro alloys 2.30 1.92 1.90 lo90 

. Total cost, ferrous material ~ 57.75 :~ 39.S3 '.t 36.97 $ 30.59 
Direct wages 8.45 4 .. 74 3G20 2.67 
Indirect wages L.B5 1.05 0.95 0.84 

Total wages ·~ 10.30 ;;~ 5. 79 ~ 4.15 ~~ 3.51 
Fuel oil (88 k~s.) 1.30 1.06 1.02 o.S5 
Lir.te and refractories 1.40 1.10 1.10 1.00 
Y~ntonance materials 0.54 0.50 0~45 0.40 
Overhead materials ru1d 
services 0.70 0.57 0.55 0.50 

Total fixed manufacturing 
costs .:~ 3.94 \~ 3.23 $ 3.12 .... 2.75 ,j> ;jl .;p 

Total direct costs ~p 71.99 $ 48.S5 $ 44.24 $ 36.85. 

Capital Ch\lrges $ 5.00 $ 4.40 $ 3Gl~ $ 3.17 
Total cost $ 76.99 $ 53.25 $ 47 .l~2 ~ 40.02 

The cost per ton. of steel ~ots, produced in a plant of a million 

tons a year, is 48 per cent lower than that for a plant with an annual 
z • • • • • 

production of 50 thousand tons. The difference is thus very slightly 

lower than that shown for ?ig iron, where the difference is 50 per cent. 

Doubling capacity to 500 thousand tons a year, reduces steel shop costs 

by 11 per cent, as compared with 8 per cent in the case of pig iron,.while 

in plants of a mi,llion tons, the reduction is almost the same as in the 
blast furnace, that is, 25 per cent. 

/Table 3 
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Table 3 Cost per Ton of Finished steel in Plants of Different 
srze l.Oca~d at S£arrows "Poirit 

(dollarH o£ 1948 per ton) 

Item 

Annual production capacity 
of finished steel 

Steel ingots (1,333 kgs.) 
Fuel, blast furnace gas 
Credits for circulating scrap 

Raw materials per ton 

Holling mill 11ages 
:t.iaintenance wages and general 
expenses 

Total wages 

Refractories and replacements 
Overhead maintenance materials 
and services 
Electricity 

Total materials and services 

Total direct cost 

Capital charges 

Total cost 

50,000 

102.65 
o.8s 

-12.73 
90.80 
28.10 

9.70 
37.80 

4.00 

2.90 
2.40 

9.30 

137.90 

17.76 

155.66 

250,000 

71.00 
0.88 

- 8.72 
63.16 

15.98 

3o20 

19.80 
2.00 

1.45 
1.20 

4.65 
06.99 

13.94 
100.,93 

500,000 

63.23 
o.88 

- 8.04 
56.07 
7.85 

2.18 

10.03 

2.00 

1.45 
1.20 
4.,65 

70.75 

13 .• 04 

83.79 

1,000,000 

53.36 
0.88 

- 6.60 
47.64 

5.59 

1.98 

7.07 
2.00 

1.45 
1.20 

. 4.65 

59.36 

12.56 

71.92 

In the rolling mill, the influence of the size of operations on wages 

is considerab~ larger than 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 

54. per cent lower than in a thousand tons a year plant. In turn, doubling 

the 250 thousand ton plant produces a cost reduction o£ 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 cl~ shows costs: a) of finished steel in the four plants; b) per ton 

of pig iron; and c) for the value added per ton of steel in the rolling mill. 

/In accordance 
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In accordance with the preceding an,alysis, 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 a.t the blast furnace and highest at the rolling 

mill. 

This fact is important in order to examine possi~ilities of Lat.in­

.t"unerican intra~egional trade.Y. Indeed,· a country having a large market 
. . ~ . ' 

and high assembly costs can only expect a relative~. small reduction in 

pig iron costs as a result of expanding its blast furnaces. On the ot!1er 

hand, for a country having low assembly costs and a small market, it 1ni~ht 

be beneficial to SUJ;lp~ess ~lling operations, which would be verJ costly, 

and to ex.change pig iron for finished steel. If the positionsof some 

special prod~cts are e~tlned, such as tubes, railway tyres, etc., in3tea.d 

of taking 8n assortment of steel products such as-that considered in this 

paper~. it is very like~ th~t fruitful combinations could be found. 
. . . 

Plate 2 sho'\'{S similar ~dices conc(;lrning investments. It is apparent 

tho.t the investment required for the blast. furnace r~ins a.ln1ost constant 

beyond an output around 500 thousand tons. This is because calculations 

have been based on maximum units of 1,400 tons a day, and the addition of 

more of them :if necessarJ. The indices fo:i.' .value added at the rolling mill 

are anomc...lo'..ts, as they c>.ppear vrl.th an abnormally lOiv concentration of 
' ' . 

investment in th~_250 thousand ton plant. Thus, .the flat products 

installation as from a tmi t of 500 thousand tons a year (which 1-vould have 

to roll 185 thousand t<;ms C3Jmu~:r _of :tinplate and sheet), has been planned 

on the basis of a semi-cont_il)uous mill •. Such units are much mmre e::'Jiensive 
!' ~ 

a..11d are not justifiable for small tonnages; but they produce a c!1eaper and 

better quality material in greater quantities than the hand-operated mills 

considered in t~e smaller plants. Tl1is shou.l~ also be ta.l{en into account 

when studying possible coiiibina.tio·ns for intraregional trade. 

Y No possibility of planning industries designed to supp~ more than 
one country, has been considered in this paper. 

/3. The Size 
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3. The Size of the Narkets 

The plants for the seven sites selected as examples in paper L.8%are 

considered in the present analysis as supplying the entire consumption of th& )

domestic market. To estimate requirements, the consumption for 1947 was 

usually taken, a year of high demand for iron and steel in Latin Aruerica. 

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 manufact~e of which could not 

be justified on economic grounds. As 1947 consumption figures have been 

exceeded in many of the countries, the estimate so obtained is low and 

would therefore tend,to give ver,y conservative cost and investment figures 

for Latin America. 

Nevertheless, the above general rule was not followed in the cases 

of: a) Chile, where consumption figures for 1951-52 were used, due~to their 

incre~se over those for 1947 as a result of the new production of the 

Huachipato plant; b) Colombia, Peru and Venezuela, where there is no 

integl'ated industry, and where it may be assumed that an increase in 

cons~ptio~ would result from the installation of such an industry; this 

would raise consumptior. to figures which can be estimated with the aid of 

the correlations set forth in document 1.86. This has been done ~~d the 

., analysis has been based on two different market sizes in each country~ 

a) one on 1947 consumption figures; and b) one corresponding to a possible 

expansion in consumption following the installation of the industry. The 

respective figures for Colombia are 105 thousand.tons per year;llfor Peru, 

50 thousand and 150 thousand tons; for Venezuela, 200 thousa~d and 300 

thous~'1.d tons. 

Pig iron and steel ingot outputs indispensable for finished steel 

production, corresponding to the estimated consumption, are shown in 

Table 4. 

y 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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~ . . . . 

Belencito 

l-ionclova 
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Sparrows Point 
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Plants Considered in This Papc~ and 
.Their An:mal '.Capacities 

(tons per year) 

Pig iron steel ingots fY Finished produc~s 

862,000 1,135,000 850,000 
-

735,000 955,000 716,000 
.... 

236,000 307,000 230,000 
120,000 140~000 El 105 ~000 
236,000 333,000 250,000 

436,000 573,000 . 430,000 

51,200 67,000 50;000 
154,000 200,000 150,000 

205,000 267,000. 200,000 
308,000 400,000. 300~000 

1,024,000 1,333,000 1,000,000 

.!/ S't.eel int;ot demand has been calculated as:- ll4 avera8e of 1. 340 tons 
per ton of finished steel. _. 

E/- · Includes scrap. r-esmelted in the electric furm:.ce. 

According to Table 41 only in Argentina, ,Brazil e.ncl 11exico, have the 

1947 collsumption figures been maintained in t:Q:e table and, baing too low 

at present,, would tend to illustrate. unfe.vourable costs. Actually, this 

does nat occur, as, in these three countries,. more than one steel pl~~t 

has been installed or is in the pl~~ing stage. The respective toru1a.ges 

considered in this paper, therefore, are really more favourable than 

those of existing plants. 

4. Use of Special Ships and Return Car&oes 

A further differenc:e. be1:,ween tl'le basic assuraptions used in this paper 

and in document L.C7 is that, in the present case, provision has been 

made for every pOssibility for ·reducil'ig trruisport cqsts, especially 

maritime freight. It has been E.ssurned that,· wher~ econoinically justified 

by the scale of operations, specially built ships end ports would be used. 

/~111ere this 
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Wnere this procedure was not justifiable, return cargoes would be employed 

where there is regular trade. 

The comments on Table 1 pointed out thc.t some of the variations in 

assembly costs for different sizes of plru1ts located at Spurrows Point arose 

from r8ductions of transport costs by the above method3. It is obvious 

th1:1.t 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 locational factors. Table 5 shows finished steel costs; the adjustment 

has been made adding, for comparative purposes, the costs obtained in 

document 1.85 using nor.mal transport rates. 

Te.ble 5 Costs of Finished Steel in 250 Thousand Tons a Year Plan~s 
h'ith and vlithout the Use of SpeciaJ~lieans oi~1sport for 

Plant 

san Nicolas 

Volta Redonda 

Huachipato 

Belencito 

Iiouclova 

Chimbote 

Barcelona 

Sparrows Point 

Raw Hatedils ·· --
( dollfliZ..'"S of 19/.,.S per ton) 

Costs at nor- Costs at special 
mal rates rates using return 

loads 

105 • .34 102.47 .
102.013 95.74 

8.3. 62 81.14 
76.12 75.59 
$9.94 89.94 
81.79 80.20 

117.20 112.20 
100.25 94.67 

Difference 
c;! 
/0 

2.7 
6,2 

.3.0 
o.e 
•• 
2.2 

4 • .3 
5.6 

The plants benefiting ~ost from these possibilitie~ are, in order 

of precedence, Volta Redonda, Sparrows Point and Barcelona, while only 

very small economies are possible for NeY.ico and Colombia. Reduction 

/of costs 
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of costa at Sparr()wa Point is particularly important, ~his location .. having 
' . . . ' 

been selected for ~omparing costs· in Latin America with those of the 

steel exporting countries. 

5. Costs of Pig Iron, Steel ll ots in Plants 
APpropriate to Lat~n-Amer~can 

Annexes I, II and III de~ill production costs corresponding to the 

three stages 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 ;i.s SUi11marized in. Tables 6, 7 and 8, 1>Ji1ich 
also show costs corresponding to 250 thousand ton plants.l/ 

y The figures used in Table 5 have been used for this comparison, that 
is, those 9f paper L.8% after introducing the reductions in freight 
costs through the use of special s~ips or return loads. 

/Table 6 
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Ts.ble 6 Cost structure for Pig Iron ~ Plant~ App~opriate 
1n Size to Domest~c l4arkets i) 

(percentages and ~o~a~s oi 1948) 

Plant and annual Assembly Salaries Other Capital Totals · 250 thousand ton 
capacity of the cost~ & wages ex- charges (US$) pla.nf:, with low 
blast furnaces (%) (%) penses (%) freight rates 
in thousands ··of (%) (us;;p) 
tons 

San Nicolas y 
862 . 78.1 1.4· 2.·5 18.00 42.97 45.76 
Volta Redonda . 
735 75.0 1.7 3.2 20.1· 38.97 41.46 
Huachipato 
236 60.0 2.8 5.8 31.4 30.30 - 30.08 
Belencito 
120 47.7 6.0 10.9 35·4 30.26 27.49 
285 52.2 3.9 9~2 34·4 27.49 27.49 
Eonclova. 
436 69.9 1.5 4·3 24·3 34.09 35.93 
Chimbote 
51 38.8 9.5 22.6 29.1 37.83 29.70 
153 46.2 4·1 17.2 32.5 31.85 29.70 
Barcelona 
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 71.·2 ·5.2 2.8 20.8 27 •. 63 31.02 

.!f Costs are expressed in dollars per ton and the four items making 
up the -costs as percentages of these. 

EJ Deducting the credit for blast furnace gas. 

y Using Sierra Grande ore and imported coal. 

/Table 7 · 
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Table 7 Cost Structure for Steel Ingots in Plants AfEropriate 
. to size of 1-.:aric~ i/ · · · · 

. 
(percentages and 1948 dollars) 

Plant and Raw mater- Salaries Stmdry Capi-. ·· Total 250,000 250,000 ton 
capacity of ials & wages ex- tal · cost thousand plant with 
the .steel mill {;) (fo) penses charges :(USJ) ton low freight 
(thousands of ("'} . (;&) plant rates ,~ . 

tons)__ ~us.;;~ (us:u 

San Nicolas EJ 
1,135 69.1 4.9 7.2 18.8 56.66 64.40· 61.74 
Volta nedonda 
955 ... 67 .. 3- 4.8 7.8 20.1 51.35 62.09 56.12 

Huachipato 
307 54.5 5.1 10.3 30.1 44.24 46.21 43.96 

Be~encito y 
140 36.5 7.0 19.5 37.0 43.52 38.47 38.01 
335 39.1 .. 6.3 16;8 37.0 38.01 38.47 38.01 

Jl1onclova 
573 61.5 5.1 .9.6 23.8 47.76 51.29 51.26 

Chimbote 
6? 44.2 7.9 .19. 7 28.2 53.93 44.91 43.46 
200 46.2 . 7.5 16.0 J0.3 ·47 .26 44.91 43.46 

Barcelona £/ 
267 47•7 19.3 . 8.7 24.3 55.76 58.23 53.69 
400 49.8 17.3 8.9 24.0 . 51.74 58.23 53.69 

Sparrows Point 
1,333 61.1 li.5 8.4 19.0 40.12 52.63 47.57 

!/ Total costs are expres~ed li1 dollars per ton and the four cost it~ns 
as percentages of these.· 

EJ Using Sierra Grande ~re and imported coal. 

y Discounting Tho11as slag. 

~ Using coke made from-jmported coal ·;Table ·8 



E/CN.l2/293/Aud.3 . . 
Issued provisionally at 
the Bogota l-leeting as 
ST /ECLAj COIJF .l;t. 91 
Page 18 

Table 8 Cost structure for Iron and Steel Production in Pl~~ts 
of s:rze-Approprfate"to Domoet~c f!T..arkets J-7-
(pig iron - st~el ingots - finished products) 

(percentages and 1948 dollars) 

Plant and r~w 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- (%) (%) penses charges ton. freight rates 
ished steel (%) (%) plant (US~)) 
(thousands (US~) 

of tons)__ 

San Nicolas .£1 
850 46.5 7.4 11.0 34.1 91.66 -- 102.47 

Volta Redonda. 
716 44.1 7.4 12.4 36.1 85.41 -- 95.74 
Huachipa.to 
230 31.2 10.5 13.0 45.3 82.44 -- £U.J.4 

Delencito £1 
105 19.1 13.7 19.6 47.6 76.56 -- 75.59 
250 18.0 14.0 17,4 50.2 75.59 76.12 75.59 
l·.ionclova 
430 38.2 8.2 13.0 39.9 83.10 -- 89.94 
Ch:i.mbote 
50 23.1 15.3 18.4 43.2 102.22 -- 80.20 
150 25.0 11.7 16.4 46.9 89.93 81. 79" 80.20 

Barcelona 
200 22.9 3h-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 94.67 

2:1 Total costs are expressed in dollars per ton and the four iter.1s 
composing them in percentages of these. 

y Using Sierra Grande ore. 

5:/ Discounting Thomas slag. 

£1 Using coke made from imported coal. 
;It is 
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It is probab-ly a mere coincidence that the locations showing the 

highest assembly costs in 1.87, Argentina and Brazil, are favoured in the 

present cost calculations because of the greater size of their markets. 

Ihversely, .those sites where assembly costs are lower correspond to countries 

with the sr.1aller markets: Chile, Colombia and Pe~. As a result, in. Latin 

America as a~whole, consideration of the scale· of_operation tonds to reduce 
the differences between costs.~ 

As explained earlier, two solutions are presented for Venezuela: a 

200,000 ton plant, based on the 1947 n~rket; and· one for 300,000 tons, 
corresponding to potential demand, estimated according to document 1.86. 

~fuile the cost of finished steel i~the first ~o~ts to 121 dollars per 

ton, it is only 105 dollars in the· ~econd. This figure, considerably higher 

than that for the other sites, is due·to the high wage rates. It is 

interesting to note that the considerable influence of the size of plant, 

in this case, is mainly due to the high level of wages. 

Finally, costs at.~parrows Point (which did not differ substantially 

from those referring to the other plants in paper 1.87) are very much lower 

as a result of the large size.a~si~ed t? the p~t (1 million tons a y~ar). 

Table 9 shows the average· ·costs for the eight locations, including 

Sparrol'm Point, · both when capacity equals 250,000 tom:, and when it is 

appropriate to the size of the markets. 

/Table 9 



E/CN.l2/293/Add • .3 . .
Issued provisiona~ at 
the Bogota Neeting"as 
ST/ECLA/C0r~F .1/L. 91 . 
Page 20 

Table 9 Comparisons Between Aver!Be Costs in the Seven 
Latin-American Countries and at Sparrows Point 

(percentages and dollars of 1948 per ton) 

Pig iron steel 
i~o~s 

A) 250 thousand tons a ~ar E!_ants 
using reuuced 1reight rates . 
Average costs in the seven plants 35.24 50.07 
Differences between extreme costs 
in relation to average 52% 47% 
Difference of average with respect 
to Sparrows Point costs f l2% f 5% 

B) Plants ap~ropriate to the size of the 
marl<ets in Latin America y 
Average costs ~ the seven plants }!/ 34.14 48.14 
Differences between extreme costs 
in relation to average 45% .38% 
Differences between average and 
Sparrows Point costs i 19% i 17%· 

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

Finished 
products 

91.34 

40% 

- 4% 

87.59 

33% 

i 18% 

y' 

El Arith.>netic 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 mininrum in relation to the 

average hc.S· 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-An1erican 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 pl&1ts by sizes, as shown in Table 10, 'brings out the 

importance of the scale of operations more clearly. 

/Table 10 
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Chimbote 

Chimuote 

Barcelona 

Huachipato 

Belencito y 
Barcelona 

Eonclova. 

Volta Redonda 
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~ifferences Be~~en Productio!! ~oft~ for Fini~hed,steeh 
l!l 'Pienta Appropr::ate to Size o ~ 1-r.s.:rkets and ~E-.­

Plants Havi.ng a Capacity of 25o .. ooo Tans 
. . w • ..._.......wa ~-

A 
. (percentages and dollars of l.fjJ,4•t per ton) 

D B C Annual-capacity - Costs per ton - Perc.cntage 
(thousands of Ii1 pTa,.,ts of · ·1ri 25o,oco difference 

t~ns) adjusted size ton. plants B- C 
(US$) _Ju~~ -r --

50 102.22 80.20 + 28 
150 89.93 80 • .20 fl2 
200 121.47 112.20 .t. 8 I 

230 82.44 81.14 J. 2 I 

250 75.59 75.59 .. 
300 105.03 112.20 - 6 

430 83.10 89.94 ~ 8 

716 85.41 95.74 - 11 
850 91.66 102.47 -ll 

Sparrows Point 1,000 71.92 94.67 - 2h 

~ The 105,000 ton plant being built at Belencito has not been 
included, since, as an exception to tne 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 &s regards costs of 250,000 ton plants range from a 28 per 

cent incresse in the 50 thousand ton plant to a reduction of 24 per cent 

in the one million ton plant. 

6. ~~ization of Resources by the Iron anu Steel Industr.y 

Table ll shows the utilization of labour in man-hours per ton, ns well 

as value· added by· the indu~tcy. These. figures are useful to a.scertain 

whether a steel industry· should be creat,eel iil a country,· or a larger 

volume imported. As stated in paper L~~~ the table is based on the 
. . 

assumption that labour in the La.tin-Amenoan plants has reached a similar 

efficiency as in the United states. Naturally this will on~ occur after 

/some years 



Z/CH.l2/29.3/Add.3 

Issued provisionally at 
the Bogota i-ieeting as 
ST/~CLA/CONF.l/1.91 
Page 22 

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

experience. 

Table ll 

Plant 

-
Chimbote 

Chimbote 

Barcelona 

Huachipato 

Belencito 

Barcelona 

Nonclova 

Volta Redonda 

San Nicolas 

Sparrows Point 

ytilizati?n of Labour in the Iron and steel Industry 

(mar•-hours, tons and dollars of 1948) 

Capacity 1~-hours Tons of steel Value of pro- Value added 
(thousands per ton produced per duction per to raw rna-
of tons) man man-year terials per 

man-year !Y 

50 38.3 63 6,430 4,950 
150 25.7 93 8,363 6,270 

200 20.7 116 14,090 10,960 

230 19.7 122 10,057 6,918 

250 17.7 136 10,280 8,388 

300 16.0 150 15,754 11,658 

430 13.9 172 14,293 8,832 

716 12.1 211 18,021 10,073 

850 12.0 213 19,523 10s443 
1,000 8.5 300 21,576 9,189 

2:/ The figures correspond to the hypothesis that raw materials are purchased 
from independent companies. v'ihere the mines are directly own~d, 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 ~J the size of the 

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 at 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-~·ear, because in the larger plants a greater volume of 

raw materials is als.o transformed per worker. 

While the value added per 1nan is appro:dmate~ doubled when passing from 

a 50 thousand ton to a one million ton plant, value of production per man 

increases more than threefold. The two plants ancilysed for Barcelona, in 

Venezuela, show hi6her figures for total production ru1d value added than 

would correspond to their position within the order of size. This is because 

the wage rates are unusually 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 continuo11s 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 

considGrable output per man employed: between 6,430 and 21,576 dollars a 

year. .Uso the value added to raw materials is high: between 4, 950 and 

11,658 dollars. In other words, labour intensity is rather sm.s..ll in the 

indur-try. Alternative~, capital intensity is large, as may be seen from 

l'able 12. 

/Table 12 
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Table 12 Utilization of Investment in the Iron and Steel 
Industg 

(tons ru1d dollars of 1948) 

Capacity Invest- Tons of An.11ual out- Value added 
Plant (thousands · me:.1t per steel . put (per to raw materials 

of tons) ton-year (per 100 100 dollars (per 100 dollars 
riollars invested invested) 

________ invested) ---
Chimbote 50 491 0.203 20.75 15.96 
Chimbote 150 469 0.213 19.16 14.36 
Barcelona 200 451 0.222 26.96 20.97 
Huachipato 230 415 0.241 19.86 13.66 
Be1encito 250 422 0.237· 17.91 14.61 
Barcelona 300 386 0.259 27.20 20.13 
Honclova 430 363 0.272 22.60 13.97 
Volta Hedonda 716 343 . 0.292 24.93 13.94 

San dicolas 850 355 0.282 25.84 12.02 

Sparrows Point 5/ 1,000 283 0.353 25.38 15.89 

~ 

jj 

2.1 

The lower investment at Sparrows Point is partly due to the assumption 
that-transportation, combined with lesser facilities as re3ards 
mechanical workshops, increase equipnent costs by 20 per cent in 
Latin Araerica, as compared witl'l those for a sirrrl.lar plant in the 
United States. 

These columns compare capital with what has been termed nproduction 
cost" in papers 1.87 and 1.91. Such cost consists of the operating 
costs, including repairs ~1d amoF~ization, plus 4 per cent a year 
on investments. Therefore, the value added and the value of 
production do not refer to selling prices, which is the usual-way 
of e::-..rpressing these relationships. 

In compilir10 this table, it has been assumed that the plants 
would acquire their raw materials from third parties. If Ltines 
are directly owned, as is the case in an inte~rated plant, value 
added per 100 dollars invested improves on tne average b.Y 4 to 5 
per cent, because of relatively smaller investments in the mines. 

/The investment 
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The investment per ton of e.nnual output declines with 'tli~ ·.:G1cl'e·ased 

size of the plant, but in a lesser de,3ree than does producd.vity. 

As mentioned in note Ef of Table 12, value of proLluction :and that added 

to raw materials are being compared· here \'.rith a ficure termed "procluction 

coetu which includes only: pa1--:t. of .. the profits and no provisio~1 for tax 

;r-eserves and other items, which usually. iilcl::e 'Ll.P the sellin:~ price. The 

coefficients obtained in this paper are therefore sojaewha.t srua.ller than 

usual. 

In order to obtain a fi~ure representin~ the average selling price 

;i.n some export marlcets for the products assignec.t ·t-o the Latin-American . ·. . 

plants, the so.:..callcd ncomp.osite. Fini.~h~d st.eel-" price was selected. It 

has·. been compiled and published for many years by .A2ner~ Hetal N.a.rket. 

The average v~ue '"or tha.t··weig~ted·· pl!'ice was 86.20 dollars per ton, ·placed 

in Pittsburgh, in 1948. 
. . 

To this sum, steel transport costs from Pittsburgh to the markets in 

Latin America should be added, while deducting transport costs from .the 

selected regional plants to their respective markets. According to 

~vailable data, the differ~nce between freight rates from the Atlantic 

seaboard of the United States ininus the cost of local transport, amounted 

in 1948 to: io dollars per ton for Venezuela, 12 for Colombia and ~IeY~co, 

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, -~ be estimated at some 10 dollars per metric 

ton. 

On the basis of__these figures outp~t and value added per year for each 

100 dollars invest.ed are .shown in '1:9-bl~ 13, ·which to facilitate comparison, 

also reprochi~~s figures. based on hypothetical costs. 

/Table 13 
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Table l,l Com~rison of Value of Output and Value Added to 
Raw Materialsa in the Iron and Steel Industrz1 
either Delivered Costs or DeLtvered Selligg Prices !I 

(thousands of tons and dollar! of 1948 per 
100 dollars invested) 

Plant Capacity Dollars per ton based on Dollars per ton based on 
estimated. costs R2~!g,1!_!!,lling_Pri ces -Annual out- Value added Ann·wal out- Value added 

put to raw mate- put to raw mate-
rials rials -

Chimbote 50 20.75 15.96 22.37 17.57 
Chimbote 150 19.16 14.36 23.47 18.68 
Barcelona 200 26.96 20.97 23.57 17.59 
Huachipato 230 19.86 13.66 26~79 20.60 
Belencl.to 250 17.91 14.61 25.64 22.34 
Barcelona 300 27.20 20.13 27.50 20.43 
Monclova 430 22.60 13.97 29.43 20.79 
Volta. Redonda 716 24.93 13.94 32.17 21.15 
San Nicol!s 850 25.84 12.02 32.4$ 20.46 
Sparrows 

Point 1,000 25.38 15.89 33.95 19.41 

!/ Selling prices have been estimated, adding to the average 11Composite 
Finished Steel" price in Pittsburgh in the base year, transport costs 
from Pittsburgh to the Latin-American markets, and subtracting transport 
transport costs fr~m 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 production; 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 ono of value added in manufacture. 

This relati~nship 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 figJres indicate that the capital ~ntensity of steelmaking is very 

substantial. ·Therefore, before decid:hng to c~mstruct a neiv plant, careful 

study of its advantages and disad~antages ap~ear to be indicated. The 

alternative might be to develop other industries earning foreign exchange 

and to base stee.l supplies upon increased- imports. Some data is given in 

paper 1.88 concerning the structure of the primary and secondary iron and 

steel industries. This enumeration of the indirect advantages inherent in 

the establishment of steel tra~sforming industries in Latin America, should 

also be borne in lni:nd when reaching a decision, since the primary industry 

mig.1.t be necessary to ensure a more regular supply of steel products. 

Foreign cur-rency resources are notoriously scarce in most. of the Latin­

American cou.."'l.tries. Table 14 shows those items in the cost of steel v;hich 

correspond to foreign currency disbursements. 

Jable 14 

Plnnt 

Percentages of 
foreign curren-
cy 

San·Nicol~s 
Volta Redor.da 
Huachipato 
Belencito 
( 250 ,ooo) 
Bolencito 
(l05 ,oco) 
Nonclcva 
Chim.bote 
(50,000) 
Chimbote 
(150,000) 
Barcelona 
(200,000) 
Barcelona 
(300,000) 

Forei?n Curr~n~y Fayments fer Ton of Finished Steel 

(percentages ar:.d cl.ollare of 1948) 

Imported-Wages & Ferro- Sundry Capi- Total 
fuel salaries alloys expen- tal payments 

Percentae;e 
of cost c;.t 

ses .2:'!::'-t..:rE.~~ in foreign the plant 
c.urrencil.,_ 

(100%) ( 5%) (50%) . 03%) ( 75;b) 

23 •. ~8. 0.34 1.27 . J.63 23.47 51.99 57% 
12.'84 · · o.;1 1.04 3.47 23.14 40.80 4f3% 
3.~07 . 0~43 .. 1.28 3.55 27.97 36.30 44% .. 

.. 0.52 0.93 4.33 28.47 34.25 45% 

.. 0.52 1.12 4.97 27.33 33.94 44% .. 0.34 1.31 3.78 24.89 30.32 44% 

3.11 ' 0.78 .. 1.53 6.20 33.15 44.77 44% 

. J.ll 0.47 1.15 4.84 31.56 41.13 47% 
·.·····•. 

12.20 2.10 1.40 3.66 30.43 49.79 41% 

12.20 1.60 1.15 3.56 26.12 44.63 43% 

/Considerable saving 
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~stderable sa~ng in foreign currency arises in all cases as a result 

of iron and steel production in latin America. Fayments ·in foreign exchange 

~~t to 46 per cent of the average costs (considering only the most . 
t&.vourable plants) in those countries in which more than one solution has 

been intl.~. The percentage of foreign exchange savings shown in Table l4 
is of course lower than in reality, since, as noted earlier, the average 

prices which t.he region must pay for imports exceed the costs estimated for 

the United States by some 22 dollars per ton. If this figw:-e 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 Lat1.n-American Plants Compared w:i.th 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 therefore 

interesting to compare the costs of domestically produced steel with the 

co8ts at which steel imported from the United States might be delivered to 

the markets o£ the region. 

In conne.."Uon Wit.h Table 13, such terms as "Composite Finished Steel" 

and "Transpo:r-t Cost Differentials" have been explained. The latter 

represents in reality the advantage in transport costs which occurs to 

lAtin-American steel plants due to the short distances to their respective 

~Sik~ts, Its addition to costs or prices in the respective production 

t•nttes in exporting countries,!! permits direct comparison with the figures 

tttainetl thrQ\l&ho'lJ.t these studies. The selection of 1948 figures for the 

United State!S selling price is due to the use of dollars at 1948 values, 

throughout these papers. 

Jl The terms "Delivered cost of imported steel" and "Delivered price of 
imported steel", which have. been applied to this addition, for the 

.. ~~--. · 6J_ of ~U1plici~---~. fr~ _therefore arbitrary, as the corresponding 
. Q.~ee do not repre~~t real selling prices or costs. . 

' 
/Delivered costs 
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Delivered costs and pric~s for imported steel, thus obtained, are shown 

in Table·l5'. It is. evident t~s_delivered pi-ice·in different La·~in-Ameri~an 

locations reqUires two ·conditions to be valid: a) that the seLli~ price 

for export steel should be the same as that prevailing in the United States 

market, \'lhich is not always the case, and b) that there should be no 

additional profits, premiums nor surcharges. 

Table 15 Steel Product.j.on Costs in Latin America Comoared with 
Q£~s of ·Im;QOrted Stlli. 

(thousands of tons and dollar-s. o~ 1948) 

A B c D 
capacity Cost per Delivered cost Delivered sellL~g 

Plant (thousands ton of Sparrows price of Pittsburgh 
of tonal Point steel steP-1 t.zl..l948 

Chimbote 50 102 86 110 

Cb .. iinbote 150 90 86 110 

Barcelona 200 121 82 106 

Huachipato 230 84 89 ill 

Belencito 250 76 88 108 

Barcelona 300 105 82 106 

Monclova 430 83 84 108 

Volta Redonda 716 85 86 no 
San Nicol~s 850 92 91 115 
Sparrows Point 1,000 72 

!( Cost at Sparrows }oint, plus transport cost differentials (see Table 13). 
E/ Compocite finished steel price in Pittsburgh in 1948 plus transport 

cost differentials. Freight costs from Pittsburgh to United States 
pert 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 Peru 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 w6rking at full capacity, and efficiency of its labour fo~ce; 

in countries with no previous experience of the iron and steel industr,y, 

it woul~ only occur several yea~s after the plant had been in operat~on. 
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Annex I A Pig Iron Costs jn Plants AEErOEriate to Size of 
,!he Markets 

(Dollars of 1948 per ton) 
Plant San Volta Huachi- Belencito Sparrows 

Nicolas. fuSon:ia ,P.ato_ Po;1.m_ 
Annual Ca2acit~ 850 !?/ ·. ~116 230' . . 105 2;o_ .h.Q.QQ_ 

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 - 29.23 18.17 14.44 JJ.;.,44 19.6b Total assembly costs 33.57 

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 
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 -o.88 -0.88 -1,06 

Repair~ and overheads 1.56 1.54 . 2,13 3,60 2.49 1.48 --
Total miscellaneous 

conversion costs 1.07 1.~5 1,75 3.29 ;2, 53 0.78 
Direct cost 35.23 31.14 20.76 19,55 18,04 21,87 

Capital charges 7~74 7.83 9.54 10,71 9.45 5.76 -- -
TotE~l cost 42.97 38,97 30.30 30.26 27.49 27.63 

~ In thousands of tons 
~ Usir~ Slerra Grande ore 

/Annex I B 
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Annex I B pj_g Iron Costs in Plants Appro,Eriate to Size of the 
Markets 

(Dollars of 1948 per ton) Sparrows 
Plant Honclova Chimbote Barcelona Poin·t; 

~al Capacit~ -
~~0 20 150 200 JOO _1~000 

Iron ore 15."50 8.o6 · 8.o6 8.70 8.70 10.90 

Coal 9.56 7.44 7.44 11.91 11.91 9.74 
Limeat.~:me o.68 1.09 1.09 o.6o o.6o 0.92 
Credit for blast 
furnace gas -1.90 -1.90 -1.90 -1.90 -1.90 -1.,90 -

Totpl 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 o.63 
Indirect wages a.n::i · 
salaries 0122 2502 ..QLliJ.. 2,.~6 1.80 O.§Q 

Total wages and 
salaries 0.52 3.61 1.32 4.40 3o22 1.43 

Cooling water 0.44 0.94 0.42 0.45 0.,42 0.36 
Additional coking costs t 2.40 t 2.40 
Coking plan~ credits -o.76 -o.65 -o.6; -1.06 
Repairs and overheads 1.zz 2.21 2a.6Z 21JO 2,02 L~ 

Total miscellaneous 
conversion costs 1.45 8.55 5.49 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 II A Costs of Crude Steel in Plants Appropriate to Size 
E.f t.he lYfa;~ets 

(dollars of 1948 per ton) 

Plant San Volta Huachi- Belencito Sparrows 
Nicolas Redon~ pato Point 

A_rlntlal_~apacit?j sc.oV 
--·--

716 230 105 22Q_ 1.000 
~-

Liquid pig iron .32.61 29 0 9.3 2.3.27 25o93 23o56 21.20 

Circulating scrap 7.85 6,98 5,4.3 5o 58 5.07 4.95 
Purchases scrap 3.91 3.58 2.78 2.75 2.50 2.54 
Ferroalloys 1.90 1.55 1.92 1 0 68 1.40 1.90 

Credit for 'I'homas slag -9..~ -·6 ,5Q 
Total ferrous material 

cost 46.27 42.04 33.40 29o44 26,03 30.59 
D.irect wages 2.00 1.60 1.33 0.90 0.90 2.67 

Indirect wages and 
salaries 0!22 _0.:26 012.2 o.6o o.6o . ~ 
• 

Total w:1ges an:l 
salariee 2 • .35 1.96 1.62 1.50 1.50 3.51 

Fuel oil 1.32 1.06 1.,06 0.85 

Lilm stone and 
refractories . 1.00 1,00 1,10 1.95 1.45 1,00 

··Maintenance materials 0.50 0.5.0 0.50' 1.10 o.ao 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 
costs 

Direct costs 51.89 47.o6 .38.25 36.59 .31.75 36.85 
Capital charges 4.77 4.29 5.99· 6.9.3 6,26 3.17 

Total cost 56.66 51 • .35 44.24 4.3.52 ..38.01 40,02' 

!/ In thousands of tons . 
.§I Using Sierra Grande ore 

/.Annex II B · 
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Annex II ..:2_ Costs of Crude Steel in Plari~s AEEroEriate 
to the Size of the Harkets 

(d·ol]ars of 1948 per ton) 

Monclova Chimbote Barcelona Sparrows 
~ Pojnt 

Annual capacity ~ 430 50 . 150 200 300 _1.,000 

Liquid pig iron 25.87 29.05 24.46 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 1.9t; 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 1.24 6.04 5.30 2.67 
Indirect wages and 

salaries 0.;22 ...QgJ_ ..Q..27 1.34 1.17 ~ 

Total wages and 
• salaries 2.02 1.51 1.·51 7.38 ~ ).51 

Fuel oil 1.32 1.27 1.17 1.06 l.o6 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 0.7'3 0.57 0.57 0.27 0~50 . 
Purchased electric 

power - - -
Total fixed conversion 

costs 3.49 4.07 . 3.34 3.23 3.23 2.75 
Dil•ect cost 42.66 47.18 39.85 49.73 46.24 36.85 

Capital charges . ....2..lQ 6.75 ..b.l!Q _2_..Ql 5.50 3.17 

Total cost 47.76 53.93 46.25 55.76 51.74 40.02 --
y 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 
~ Nicolas Redonda pato Point 

Annual capacitt y __3.20 b/ 716 230 105 250 c/ 1.000 

Steel ingots (1,333 kgs) 75.55 68.47 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 • -lO.~:Z ~ ::1.:.2J± ~ -6.76 :=_Q.60 

Total raw materials 65.96 60.04 52.63 51.47 45.19 47.64 

Rolling mill wages 2.28 2.33 4.69 4.43 6.11 5.59 
Wages for maintenance 

and overhead Oa12 ~ ~ 2.00 1.2~ ~ 
Total wages and 

salaries 3.03 3.05 5.63 6.43 7.33 7.07 

Refractorie~.and spare 
parts 2.00 2,00 2,00 1.60 2,00 2,00 

Suppl:.es for maintenance 
and overhead 1.45 1.45 1.45 1.16 1.45 1~45 

Electric pm·.rer 2.12 ..bJ1 1~20 0~26 1.20 _L20 

Total supplies and 
services 5.57 5.22 4.65 3. 72 4.65 4.65 

Direct cos-t, 74.56 68.31 62.91 61.62 57.17 59.36 

Capital charges l:Z.lO 11.10 ~ ll±·2~ l.B.fn 12.26 

Total cost 91.66 85.41 82.44 76.56 75.98 71.92 

'!}/ In thousands of tons. . 

El Using Sierra Grande ore, 

9/ The 250,000 ton plant rolling the comple~e 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 III B Finished Steel Cost in Plants AEErOEr;l~e !o Size 
· of the Marke~ 

(dollars of 1948 per ton) 

Mo:ac1ova. Chimbote Barcelona 
Plant 
Al1flual ca;eaci t;r §/ ~JO 50 120 200 ;200 

Steel ingots (1,333.kgs) 63.61 71.91 61.67 74.35 . 68.99 
Fuel, blast furnace gas 0.88 0.88 0.88 0.88 o.8a 
Credit for circulating 

scrap -S,31 -2~0/z -7.~60 -Si51 -7~26 

Total raw materials . 56.18 63.75 54.95 66.72 '61.91 
Rolling mill wages. 2.82 7.34 5.62 23.00 16:so 
Wages for maintenance 

and overhead ~ 2.2!!: o.l2 -~ ~~ 
T.otal wages and 

sale.ries 3.60 9.88 5.74 27.60 20.20 
Refractories and spare 

parts 2,00 2.00 2.00 2.00 2.00 
Supplies for maintenance .. 

and o~rer.head 1.45 1.45 1.45 1.45 1.45 
.Electric power ..l&Z 1.20 1.20 1.20 11120 
.. Total supplies and 

services 5.32 4.65 4.65 4.65 4.65 
Direct cost 65.10 78.28 65.34 98.97 86.76 
Capital charges 1a.oo ·~ 22.22 22&20 18 12Z 
Total cost 83.10 102.22 88.29 121.47 105.03 

·!f In th~usand.s' of tons. 

Sparrows 
Point 
_LOCO 

53.36 
0.88 

-6.60 

47.64 

5.S9 

J-&26. 

7.07 

2.00 

1.45 
1.2Q 

4.65 
59.36 

lb.2.2 
71.92 




