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I. INTRODUCTION

1. Purposs and Scopne of Paper -

The original purpose of this paper was to provide the Meeting with
some preliminary economic data on the role played by iron and stéel
transforming industries in the econcmies of certain Latin-American ccuntries,

Considerable study was devoted in the earlier stages of the ieeting to
the economics of steelmaking, It is felt that a necessary complement to
this study is the consideration of the economic significance, structure and
evolution of iron and steel transforming, This allows steelmsking to be
piaced in its true perspective in relation to the present stage of
develepment of the manufacturing industry in general in Latin America, It
also permits an advance beyond the stage of the consideration of steelmaking
as a purpose in itself, and the establishment of a link between steelmaking
ard the important industries depending on it for their raw materials.

Another‘paper'presenﬁed to this ifeeting, dccument L.86, considers .
the general trends in the total demand for iron and steel products in a
gseries of Latin American countries, This survey, on the other hand, deals
with one of the main sectors of demand: that connected with iron and steel
transforming industries, ;/ _ | _

For the purpose of this paper, iron and steel transforming industties
are defined as those which utilize iron and steel products as their main
raw materiéls - whether these products are turred.out by iron works and
steel mills or by other iron and steel transforming industries - and turn
them into finished goods ranging from such simple items as wire, pipe or
screws, to the more complicated types of machinery and transport equipment,
They are generally described in industrial circles as "metallurgical",
"mechanical”, and "transport equipment" industries, As far as the
classification of the available material permits, electrical machinery and
appliances, instruments and, of course, aircraft production, are excluded
from the scope cf this study in view of the considerable importance of non-

ferrous material in the composition of raw materials used in them,

1/ For the relative importance of these sectors, see section VII,

/For purposes
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Fcr purposes of comparison and alzo since, in many cases, it is
impossibie to separate the earlyIStages of iron and ste¢l transformaticn
from their productign, iron and stzel making have been included in almost
all the statistical compariSOns made, Thus, vhis paper may be considered
as a rovgh s auy of the importance .and siructure of the ir01 and steel

sector in the economlcs of Latin-American ﬂourtrles.

The availability of data has limited this paper to the consideration
of Argentina, Brazil, Chile, Coiombia and Mexico which cover about 76
per cent. of the total steel coreumption of the region, The United States
has been shown for purpeses of comparison,
2, Structure of the Study

The scarcity cof the statisti.al data available, has limited the scope

of this st udy to a preliminary analysis of certain aspects of the iron
and steel productlon and transformation in Latin America, It is based on
the last industrial censuses or on eome unpublished data from official
sources, which are detailed in Anrex III,

As the scurce material corresponds to different years, this study does
rot show a croes section of the iron and steel sector of the Latin American
indusiry at a given time, but rather giwves figures which can be taken as
a scries of examples illustrating the structure of the industry in
underdeveloped countries at different stages of the development of their
steel producing industries, In addition, the data show the relative
strusture for every country in a given year,

The paper presents mainly:

1) Data cn the econcmic impcrtance of iron and steel rroducing and

transforming industries.in relation to the manufacturing industry
&3 a whole, These data include value added ty the respective
industrial branches, employmébt in them and imports corresponding
tc them, _ :

2) An analyeis of the production cost siructure is mado, special

attention teing paid to labcur cosis and raw material cosis,

3) In addition, the labour facit or and the consumption of raw materials

has been analysed, and some data given on the structure of labour

and %he size of enterprises.

/L) The relationship
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4) The relationship between the value added in the respective
industries or industrial groups and the smount and structure of
the capital invested in them, is then investigated,

£) Finally, the ircn and steel products used as raw materials

in the transforming industries are studied for the two
countries for which detailed information is available, namely:
rgentina and Mexdico,

Throughout the study, efforts were concentrated on the comparisons
of structure within thé respective countries as they appear from the .
statistical data available, It is only'in a few cases that direct
comparisons of absolute levels could be made, Also, normative conelusions
from the dalta presented were generally avoided,

3. Charaster of Data Utilized and Limitations of the Paper

For Argentina, Brazil, Colombia and the United States, the latest
availeble industrial sources were used, - For Chile and Mexico, unpublished
data,

Annax III describes in.detail the limitations inherent in the data
available and the methods used in order to obtain at least & degree of
homogeneity. In the data shown the principal limitafions are the following:

a) The disparity of the industrial elassifications, This has led '

to tie adoption of a few broad groupings, as follows:
I. 1Iron and steel producing industries: blast furnacés,
steelwnrks and rolling mills,

IT A ,Primary iron and oteel transforming industrles, includwng.
found¢ies,'w1re-d‘am1ng, manufacture cf pipes, as well as
all other iron and steél transforning industries involving

a2 relatively simple technology and producing flnlshed gocds
- of small bulk or simple mechanlcal elements.
1 II.B.,Secondary iron and steel transforming industries, subdivided
into:
1) Industries manufacturlng, assembl*ng and repairing
~ transport equlpment. ,
2) Mechanical industries (including workéhops)
b) The unreliability of value data'whlch ‘results from 1nflationary
conditions and the scarcity of data expressed in physical
quantities,
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¢} The qucsi-~impoazsibility of converting values into a simple
. mongiary wnit for purposés of internaticnal ccmparison,
d) Doubla—-counting betweenl the procducts of sertain industries ard the
raw materials of others,
Such 1limitations; which cannot he ovorcome eatisfactorily, confer
on the data provided im 4his study a preliminury and epproximste
nabure, '
An sdequate study of iroa and stcei transferming inductiries would
require a considerable emount of time and many sdditicnal data, and
especlelly dstailed bireakdowns, It shouid, bsyond -he consideration of

ag

gregates shown hers, examins the Individusl indusviriee, which are
escentiadly hsterogenscue in cherecter,

L, Desgription of the Iron and Sheel Tidustry Sector Luring the Yeare
@Govered by tha Study

a) Argenbins

The lateet industrial census available zorresponds to 1945, Argentina
is the country with the highest per capita stsal cousumption in th2 region;
‘the figurs for 1946 stood at 38,2 kilos of irsn and steel l/which had risen
to 63.0 kilos in 1950, In 1945, fiva sueel rolling mills were operating in
the country. Their total produciion, mainly of bars, wire and light
structures, was 170,000 tons, against imports of h37;000 tons in the
szme year, ' '

Ths tarliff act whick was in force in Argentina in 1946 dated from
1916, and afforded substantial protection to the metal working indusiries,

In addition, since 1932, a system cf import permits was established and it
seemz probable that this eystem has beenm used in a manner which grarted the
metal working indusiries a further, although aot aiways gartzin, protection,
In 1946, therefore, Argentins heldfthe highest proportion among the countries
of latin Amorica for the consuuptien of mstallic iron transformed domeztically

into different mechanicel and enginesring producis,

1/ The statisties fer ver ceplits steel comsumptionm in this ctudy refer
exclusively to rollsd ires ard steel products, pig iren, and scme simple
items such as: wire, pipss, bolts, nuts, neils, ets, - Iron and steel
sontsined in durable cornsumer goods and in machinery and eguipment, which
need more complicated tranaforrnaticn procecses, have been excliudsg,

/b) Brazil



E/CN,12/253/Add .4

Issued provisionally at
the Bogota Meeting as
ST/ECLA/CONF.1/L,88 -
Page 7

b) Brazil

The latest industrial census of Brazil, fully available, corresponds
0 1939, In addition some summary data from the 1949 census have also been
used in this survey, but they do not include statistics for individual
industries, Although Brazil is at present the largest steel consumer in
Latin America, the ver capita consumption is still very low; 10.7 kilos in
1939, rising to 14.8 kilos in 1949,

Small size charcoal blast furnaces have been operated in Brazil for
many yeara, The present productiocn of stesl began to develop in 1926,
‘when a tonnage of 16,000 was produced, against imports of 380,000, In -
1939 the same figures had reached 101,000 and 329,000 respectively, while
in 1949 they stocd at 505,000 tons of domsstlc procduction against 247,000
tons of imported steel, The real develcpment of the steel transforming
industries began after the establishment of flat products production ab
Voita Redonda in 1946,

In 1939, the year 'in which the available information is more complete,
few steel ffansforming incustries existed in Brazil as the |
former'tariff act which was in force until 1937, had not afforded satisfactory
protection, With the enactment of & new tariff and the ready availability
in the market of a complete assortment of domestic rolled steel products,
the sscondary mstal-ihdustries have developed rapidly, since 1943, but
without reaching, so far, the high level attained in Argentina,

c) Chile

No industrial census is available in this country, but a certain
amount of information pertainingg to 1948 has been supplied by the Direc:ién
Gerersl de Estad{stica. The per capita consumption in 1948 stood at 25,9
kilos, while in 1951, the first year in which the new steel plant at
Huachipato was in operation, it reached 34,8 kilos.

In 1948, three small scrap rerolling mills were being operated in
Chile and the charcosl blast furnace of Corral, in the éouthj produced and
elso rolled some steéel, . The production consisted exclusively of bars and;
light structures, representing 40,000 tons in 1948,. against 105,000 tons
of-imports. In 1951, including the production of bars, plate and sheet

'Jat Huachipato,-
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at Huachipato, domestic output had risen ‘o a tonnage of 113,000 while
imports had dropped to 93,000 fons. Incidertally, consumption has risen
fwther during 1952,

The Chilean tariff act dates from 1928, and in order to foster economic
development generally, it excepted, or imposed very low, duties on equipment
and many durable consumer gcods, At a later stage, amendments were introduced
to protect both the new industry for primary steel products, which was
created in the thirties, and certain simple mechanical industries, No
attempt, however, has bsen made to revise this section of the tariff
completely in order to adjust the protective nicasures to any definite
policy. The prevailing duties are probsbly excessive in scme sectors,
while in many instances the raw materials pay a higher duty than the finished
product, This pattern is further complicated by the fluctuating policy of
the agency for exchange coﬁtrol, created in the early thirties, and oy the
fact that a subztantial part of the capital investment for indusiry,
transportation and hydroselectris power have been financed by internationsal
credit instituticns which do not grant loanz for expenditures made within
the country, Thus local engineering industriss have been excluded from
a substantial part of the market, .

In spite of the aforementioned difficulties, there exlsts a small
steel transforming industry in Chile, but its relative importanse within
the country 1s considerably smaller than that of similar enterprises in
Argentina or Brazil,

d) Colombia

The data which have been used correspcnd to the industrial census of
1045, The per capita steel consumption of Colambia is relatively lew; in.
1945 it amounted to 9,3 kilos, rising to 13,5 in 1950, The fact that the
census for 1945 was taken;inAa war year may have limited steel consumption
to a certain extent and thereby affected the relative position of the
steel industry sector in the country; since the average steel consumption
per capita in 1937-39 was only 11,1 kilos, it justifies the assumption that
any change which ocourred in the past was probably unimportant,

In addition, Colombia had no domestic steel production in 1645, a

/poaition which



E/CN,12/293/Add .4

Issued provisionally at
the Begota Meeting as
ST/ECLA/CONF,1/L.88
Page 9

position which is unaltered today, although an integrated plant for the
production of bars, wire and rails is under construction at Belencito and
whose output will probably commence in 1954 =55, .

The tariff legislation of Colombia was enacted in 1931, and affords
almost no protection for domestic steel transforming industries; thus such
industry existing at present is Justified, almost exclusively, by the
transport difficulties of the country. A typical example of this position,
probably a unique one, is that pig iron for local foundry use is
successfully produced in Colombia by carburizing steel scrap..

o) Mexico

The data regarding the metal industries in Mexico have besn taken
from a special study of the industrial research section cf the Banco de
Mexico, entitled Las Industrias Mecénicas Secundarias de México, end
covering the year 1949, 1In that yeer the per capita steel consumpticn of
Mexdco stood at 20,2 kilos and has since risen to 28,0 kilos in 1951,

Two integrated blast furnaces, at Monterrey and at Monclova, were in
operation in 1949. Of these the former produces bars, reils and meditm
welght structures almost exclusively, while the latter rolls flat products,
In addition eight emall rerolling mills have been operating, of which
"La Ccnaclidada" iz the most importan®., They use eithar domestic or imported
scrap and also some imported billets, "lLa Consolidada" sells a large part
of its output in the form of wire, wire produets, bolts, nuts, rivets, and
nails, 1In 1949, domestic production in Mexigo amounted to 334,000 tnns,
whereas imports totalled 167,000 tons,

Steel transforming industries have begun to develop, mainly since the
last world war and in much the same way as in'Brazil; the domestic production
of flat rolled products for example appears to have added consideratle
momentum to such industries, A definite policy exists in Mexico to enlarge
the domestic steel transforming industries; several factories produce
mechanical equipment, while, with the cooperation of a European firm, the
local manufacture of road and railway vehicles has been envisaged,

In 1949, the yeér to which the information in this study refers, such
projects had not developed to any great extent since the production of plate

/and sheet at
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and sheet at Monclova had only been placed on the Mexican market in 1945,
The relative importance of the metal 'workim industries was, therefore,
less than that of Argentina,

£) United States

For a bssis of comparison, some statisticz from the 1339 and 1947
Manufacturers’ Cansus of ths United States have been incivded in tils study,

/II. THE IMPORTANCE
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II, THE IMPORTANCE OF THE IRON AND STZEL SECTOR IN THE INDUSTRIAL STRUCTURE
OF CERTAIN LATIN-AMERICAN COUNTKRIES

1. Value added by Iron and Steel Production and Transformation

e .

In order to ascertain the weight pulled by the iron and steel producing
and trarsforming industries of Argentina, Brazil, Coleombia, Chile, Mexico
and the United States, computations have bzen made of the values added Y
in the industrial groups into which the sector has been broken down, These
values added have been related, as far as possible, to those corresponding
to the total of manufacturing in&ustries in the same countries at the same
time, ‘

Teble 1 is the result of some of these computations. It should b borne
in mind that in the case of Brazil reference is made to a year, 1939, when
large-~scale production of iron and steel had not yet been initiated, Similar
figwes for 1949 cannot be shown with a fully comparable classification, but
Tstle 2 allows an idea to be gained of the evolution of the industrial
structure of Brazil from 1939 to 1949.

1/ A tabulation of the original data has besn presented as Table A, Annex II,
In the study value added has been calculated, in principle, as the
difference between the total value of products as shipped firom the
producing enterprises considered, and the cost of materials, supplies,
containers, fuel, purchased electric energy and contract work, This has
not been ctrictly possible in the case of Colombia (because production is
valued at cost) and in the cese of Mexico (because the value of metallic
raw materials only was known,/. In view of the fact that it approximates
the value created in the process of manufacture, value added provides
the most satisfactory measurement of the relative economic importance of
given industries or industrial groups. It is particularly valuable since
suh a method is additive without involving double counting. It should
be borne in mind, however, that if the contribution of given industries
or industrial sectors to the national income of the countries is the
notion in which one is. interested, transfer payments - such as payments
for rent, insurance, advertising, etc. - should be subtracted from value
added because they are in fact contributions of other non-industrial
sectors to the national income, The contribution of the industries
themselves is thus reduced essentially to payments made for wages and
salaries, .

/Table 1,
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Table ) Value Added in the Steelxhaking and Transforming Industries

(percentages of total value added in the sector)

Argen ‘g' razSi.’ " Chile Colom Mexico United States

Industry grouwp tina 1939 1949 1742 bls b/ 1549 1939 1947
19456 145
I Production of iren : ' .
and stesl af ULy 209 2 .. 26 20 13
II Primary transformation 26 £/ 37- 4/ 73 20 27 29

fﬂ.g/ 7
0 my ey

G
&

III Secondery trensfoemation 60 43 15

Por capita consumption v
of iron and steel o
{(kilos) 38,2 . 10,7 14.8 25.9 9,3 20.2 4ET. 543

8/ Blast furnaces, sieel making and rolltng mills, exsluding foundries,

b/ Includes adbout 10% for the elaboraiion of ‘ncn-ferrous metals, and about
20f for casting cf iron, steel znd nca-ferrous wetals,

o/ Ineludea the manufasture of rolled and druwwm products,

d/ Excludes the manufacture of rolled and draw: products.

8/ Execludes repairs,

£/ Excludes foundries.

g/ Difference batween the value of the produsts and that of the metallic

" raw materisls only.

b/ The value added was obtained by subtrecting the value of the rew and

other waterials from the cost of production st the mill,

- The resemblanee between the strusture of Argentina and the United
Stat.es, evidence of which may be found in these figures, is striking,
especielly if the ¢ifference in the ver cepita consumption ¢f ircn and
steel in both countries is considered, The fact that the difference in
the system of tabulstion would maks some minor adjustments noceesary,
ddés: not alter this conclusion, which corroborates the previous statemant
on the development of steel transforming induatries in Argentina, The
othér _extrems oamse in Table i is that of Colombia which shows a structure
often found in those Latin-American ocountries which have a very small |
iron and steel consumption and hardly any developed metal transforming
industry, In such csses, almost all the ferrous material, used by the
mechaniecel industries, ie dedicated to repairs, and the plants are

/elassified =8
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classified as "secondary transformation industries',

The figures referring to Brazil, Mexico and Chile are placed bstween
these twc extremes, In the case of the latter, the relative weaskness of
its engineering industries is clearly brought out in the table,

It is well known that the manufacturing industry is relatively less
important within the framework of the eccnomy of the LatimAmerican countries
than in the United States, The inportance of the iron and steel sector cf-
the industry is still smaller, as is shown in Table 2, In Argentina, where
the percentage is largest amng these Latin-American countries, it is still
only about one half of that of the United States. The table alsc shows that
the relative impcrtance of the iron and stecl gector within the total
maaufactu*lng industry is greater ir those countrles which have a higher
per capita steel consumption, It may be concluded that the develcpmernt of
iron and steel production, and the growth of consumption which usually
follows it, should be considered, for a balanced growth with the development
of transforming industries, at least those which are adapted to the economic
conditions prevalling in the countries, a

T:ble 2 Proporticn of Value Added by-steelmak-ng_and Traanornnxui
Thdustries Vithin the Total for a.i Manufachwring.

(percentages)
Percentage of Per capita steel
: " value added in consumption
Country Year steel secter Kilos
Argentina 1946 3.4 | 38,2
Brazil 1939 o | 10.8 ' 10,7
Brazil 1549 . 14,8
Chile . . 1948 12,2 25,9
Colombia . ' 1945 6.8 9.3
United States 1939 27.5 L67
United States 2949 29.7 543 .

- 2.Employment
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2, Employment_in Steelmaking and Transfdffning Industries
Teble 3 shows, on & comparable basis with Table 1, total employment

(workers and employees) in iron and steel producing and transforming industries
in Argentina, Brazil, Colombia, Chile and the United States, The.evolution in
Brazil from 1939 to 1949 is shown with.a somewhat different classification,

as 1949 refers to workers only., The be.s:!.c data with which Table 3 was .
prepared appeapr &s Annex II, Tabie B, '

Iable 3 Strusture of Total Ffiployment in the Sheeluskin
and Transforming Industrias, a/

(perecentages and thoucande of persons) ' United
Industry g rovp Argentina 873 Chile Colombia States
*@ﬁ;ﬂ oy ks 181y
I Production of iron and stee" 13 . 1
IT Primery transformatinn nf ‘ n
iron and steel 2, 50 ( 72 23 30
III Secondary trensformatinn ' . _
of iron and atesl -
A Tramsport equipment . . 46 11 12 10 76/ g/
~ B Mechanical industries 17 19 17 6 70 35

Percentage nf total :
employed in manufacturing

hdustry 1895 _ 8.5 Lo lk'é 6.8 ' 30'8
Number of persons ‘
(thousends) 173 n 123 22,3 8.3 k4400

g/ Workers and employeas. | |

b/ Workers only.

¢/ Includes owners, partners, directors or menagers,

@/ Includes all paid personnel.

e/ Excludes repairs. :

Lacking (beceuse of the difficulty rf determining necessary currency
conversion rates) an adequate basis for inter-country compariscns of the
production of these industries, or of the value added in them, the figures
included in this table at least allow an impression to be gained of the
relative importance of the industries under consideration in-the respective

countries, v The validity of these comparisons 1s, of course, limited in

1/ In the case of Mexico, no figures are available on a comparable basis
with thoze of Table 3, but total employment in iron and steel transformation
can be estimated at roughly 30,000 persons,
. /view of the
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view of the varying levels of productivity as between the countries,

The unusuélly high percéntage ofjthe labour force dedicated in
Argentina to the Secondary Transformation of Iron ard Steel - Tranasport
Equipment (III A), is dus to the inclusion of the repair shops of the
ratlways and tramways, incidentélly, very strong labour unions have
been organized in these shops and, as they have been able to obtain
relatively high wages; the value added by manufacture in this sector is
aiso higher than normal,

A comparison may also be made between the statistics in Table 3 and
the total of the economically active population of these countries, Iron
and steel transforming industries employed: one-sixth of all industrial
workers and emplnyﬁes in'Argentina, one—-eighth in Chile, about one-tenth
in Brazil in 1939, one fourteenth in Colombia and about one-third in the
United States, '

In Table 4 a similar distribution has been prepared, but presenting
the number of persons employed in the various sectors of the iron and
steel producing and transforming industries, per one thousand inhabitants
of these couatriea,

Table 4 Number of Persons per 1,000 Inhe Inhabitants Employed in the Various
Sections of the Iron and Steel Producing and Transforming

industries
(persons employed)
Industry group Argentina Brazil Chile Colombia United Mexico
1946 1939 1948 1945  States
2947
I Production of
iron and steel 1.4 035 0.5 oo L,2 )
II Primary transformation A )
. of iron and steel 2.7 0,88 2,8 0,19 9,2 )
' IIT Secondary transformation o 2
of ir~n and steel : ( 1,2
A-Transport equipment 5,0 0,21 0.4 0,06 6.4 )
B-Mechanical industries 1.9 0,33 0.2 0,55 10,8 )
Total iron and steel producing 1
and transforming industries ~  11.0 1,77 4,0 0.8 30.6

/It is cutside
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It is outside the scope of this study to judge whsther these different
levels nf development of the irnn and steel sector correspond. to the physical
and human resources of the countries and to the levels of income they have
reached., Nevertheless, the differences observed are striking,

3. Imports of Iroﬁ and Steel Products and Goods

Whereas Table 1 allows a consideration of the importance of the iron
ard steel producing and transforming sectors in the total industrial o
production of certain Latin—American coumtries, Table 5 presents data which
allow zn assessment of the importance of the products in these sectors in
the total valus of industrisl imports &of these countries, An attempt
has been made to carry out the grouping of imported goods on the sams
baais as that of producing industries,

1/ It muwst be borne in mind that comparisons of import values within the
same country are affected by multiple—exchange effects, particularly
in Argentina,

2/ Only percentages are shown in Table 5. This is in order to discourage

any attempt either at comparing money values of imports with those of
~ internal production or at combining these figures into aggregates, The

reason for this is that both series lack complete homogeneity, not only
because of conversion and multiple-exchange-rate problems, but also
because, in order to achieve comparability, impart values should be
adjusted upwards to allow fer certain duties, taxes and importer's’
profits, Such a correction cannot be made, inasmuch as the last item,
which is quite considerable (and variable according to the specific
values of items) is unknown, It is believed that, in the case of
Argentina, the adjustment should be of at least 50 per cent,
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Table 5 Distribution of Steel Imports and Products in some
Latin-American Countrics
~ {percentages)

Argentina Brazil Chile Mexico
1946 1949 19,8 1949

I.Semi-rinished

iron end steel 6.6 2.4 6,1 2.6
II A Products of
Eimey ohaeal
transformation 5k 73 5.9 6.8
B Mechanical products and
transport equipment 14.0 35,0 21,9 31,7
1. Transvori equipment ‘ 7.2 13.2 5.6 12,2
2, Mechanical prcducts 6,8 21,8 16,3 19,5
Total of finished ,
products . 19,4 k2.3 27.8 38,5
Total of finished '
and semi-finished
products ‘ 26,0  Lh.7 33,9 41,1
Total imports, excluding
food, drink and tobacco’ 100,0 100.0%100,0%100.0

92}

ourcer Import statistics of the respective countries.

The imports of gold and precious metals are also excluded from the
total. .

e |

These countries devote from orie quarter to two-fifths of their import
capacity (excluding food,drink and tobacco) to imports of iron and steel and.-their
products, . Such imports represent a considerably larger percentage of
total imports.;/than does the internal production of the corresponding

sectors of total industrial production, The former percentage is twice as

1/ The total of imports was taken excluding food, drink and tobacco, and,
in the case of Brazil and Chile, gold and precious metals, Thus a certain
amount of industrial raw materials are included in this total, whereas
the production of industrial raw materials is not included in the total
of Table 1. If industrial raw materials had been excluded from the
total of Table 5, the percentages shown in this table would have been
higher still,

/large as the
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large as the latter in the case of Argentina, almost three times as large
in the case of Chile and four times as great in that of Brazil, The
percentages relating to the lmports of semi-finished iron and steel products
reflect the degree of development of iron and steel production in the
respective countries at the time the censuses were taken: where this
development was relatively high, as in the cases of Brazil and Mexdco
in 1949 these percentages are of the order of 2,5, In the cases of
Argentina and Chile, which had not yet seen the creation of integrated
iron and steel works, the imports of iron and steel products are
considerably higher - more than 6 per cent of the total of imports,

« If one examines the structure of imports, striking differences can
be observed in the relationships between imports of finished and semi~
finished ircn and steel products, groups II and I in Table 5, In the case
of Argentina, with a fairly well developed steel transforming industry, the
relation is approximately 3. In Mexico and Brazil, both in possession of
integrated steel industries and only beginning to develop their steel
trensformink industries, the relatien is 16 in the former, and as much as
19 in the latter, Chile, with a relation of 4 1/2 represents an

termediate case, owlng to the existence of a primary steel transforming
industry of certain importance. ‘

Also, Argentina devotes 2 1/2 times more money to the imports of

mechanical ard transport equipment; Chile 4 times, Brazil and Mexico
almost 5 times, than primary steel products,

/III, ' THE STRUCTURE
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III THE STRUCTURE OF PRODUCTION COSTS
1. Production Cost Strusture for Majior Industrial Groups
Table C, Annsx II shows, for the countries and the industrial groups
considsred in this study, the total value of products shipped, Y Tables
6 and 7 give the relationship to this total value of production, of:
1) Salary and wage payments (excluding social payments),in Table 6,
and
2) Raw material costs (including parts, containers and supplies,
but excluding fuel and purchased slectricity), in Table 7.
The figures of Table C, Annex II are, therefore, representative of the
relative impcrtance of labour and material costs in total prcduction costs
plua~profite,2/ '
a ) Relative importance of wige and selary costs. It can be seen immediately,
from Tabie 6, that the percuntage of production costs represented by wagee
and salaries of iron and steel producing and transforming industries, is
high in the case of Colombia ~ 34 per cent— very low in the case of Brazil
— 18 per cent -~ whereas Argentina and Chile lie in between, with an
incidence of labour costs of approximately 27 per cent, It is doubtful
vhether thess differences can be explained by ﬁhe levels of productivity
of labowr eione, They slso bear some relationship to the different wage
levels prevailing in the countries and industrial secicrs under consideration,

1/ In a1l countries except Colombia, value of products shipped is calculated
at factory sales prices, In the case of Colombia, production is assessed
at cost value and not at market value,

2/ In the case of Argentina, Brazil and Colombia, the cost of lubricants is
exxcluded also, The raw material figures for Chile include an item called
"materiales", presumably fuel, lubricants, and perhaps purchased electricity,
Allowance can be made for this item by noting that, in the case of
Argentina, fuel, lubricants and purchased electricity represent on the
average 2.6 per cent of the total market cost of production for the

- industries under consideration,

3/ In order to avoid double counting between the produots of certain
industries and the raw materials used in others, the Census of Manufacturers
of the U,S, avoids giving figures for the total value of products shipped
and total consumption of raw materials by industry groups, In order to
give, for the U,S,, comparable data to those shown for Latin American
countries, it has therefore been necessary to recalculate the totals
corresponding to groups on the basis of figures for individual industries,
The resulting data, as well as those used for Latin American countries,
are obviously not free from double counting, For the U,S, they could not
be salculated for iron and steel producing industries,

/Table £
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Table 6. Cost Structures in Certain Countries Compared
by Industry Groups

I. Percentage Value of Wages-and Salaries (excluding Social Security) in

the Total Value of Production a

United
Argentina Brazil Colombia Chile States
Industry group 1946 1949 1945 b/ 1943 _J94T
I. Production cf ‘
ircen and stesl 25,3 % e 2 0 .
II A Primary transformation ( 18 '
of iron and steel 19.9) 26,6 25,9 32,3
B,Secondery transformatlon ' '82/
of iron and stecl - 31.8 19 38,6 33.9 34
1. Transport equipment . -
(Manufacture, assembling 65/
and repair) 33.6 - .. 35.6 32,
2. Meshanical industries 27,4 24,5 .. 29.8 35,
Total, transformation of iron c
and steel 27,7 e 34.3 27.0 33-7‘/
Total, production and transformatiom
of iron and steel . 204 18 34,3 26.6 e
A1l manufacturing industries Eé;é 13 15,8  15.6 ..

source: See Amnex III.,  For Mexico, Group I and part of Group II,
Revista de’Estadfstica
Notes: &/ Calculated at selling prices.
' b/ The total value of production is calculated at factory cost prices.
¢/ Excluding refrigerators, motor vehicles and motor vehicle parts.
d/ Excluding refrigerators. '
e/ Excluding motor vehicles and parts.

In every country, wages and salaries represent a considerably greater
portion of the total value of production in the industries studied here
than in manufacturing as a whole, Iron and steel producing and transforming
industries are thus to be considered as labour intensive ones, somewhat
less perhaps in thé‘case of the former,

If one compares primary transformation of iron and steel with

_ /secondéry



E/CN,12/293/Add.%

Issued provisionally at
the Bogota Meeting as
ST/ECLA/CONF.1/L.88
Page 21

sacondary transformation, the incidence of labour costs is much higher
in the case of the latter.y This is .probably due to the fact that
primary steel transformation qonsistsvgensrally of mechanized prccesses
in which the operator has to develop only a certain degree of mechanical
skill similar to that prevailing in most other manufacturing industries.
In the secondary transforﬁation industries, it mainly happens that the
worker has to acquire a special skill directly related to the raw material
he is handling: to its cutting, forging, milling, shaping and so on, The
avalilability of this type of worker is smaller, especially in under—
developed countries, and his training more complicated than that of the
worker who needs only a skill which he can aspply to almoét'any mechanism,

It is interesting to note that the United Staiesbahcws percentages
of wage and salary costs which-are on the average substantially egual to
those of Colombia, and ars only about one fifth higher than/in the case
of Argentiné and Chile, This, notwithstanding the wvery considerable
difference in wage rates, which are several times higher in the United
States than ia Chile and in Argeritina, The higher rates to be paid per
hour to workers in the United States in relation to Latin America appear
to be, therefore, almost éompenaated by their higher productivity, This
is pafticularly true for secondary 1nduétries_ Annex I, Table A, shows
some figures regardihg'prodﬁctivity; value added per worker has bsen
compared on a dollar basis, in spite of the shortcoming of any conversion
in view of multiple exchange rates and other complicating factors, -
b) Relative importence of the tost of zawinateg;gls. Table 7 allows
comparisons to be made not only between Argentina, Brazil, Colombia and
Chile, as in the case of the study of incidence of labour costs, but also
for Mexico, although it must be borne in mind that in the case of this
country only metallie raw materials are taken into account in the cost
figures of transforming industries presented,

1/ Except in Brazil, but the groups are not readily comparable,

/Tbble
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Table 7. Cost Structures in Certain Countrles Compared
by Industrv Groups

II Percentage of Costs,g/ in the Total Value of Production 3/

Argentina Brazil Cclombia Chile Mexice U, S,

Industry group - 1946 1949 125.5 1352 1049 1947
' b I
I Production of )
iron and steel 37.0 ( ve 3,2 28,1 ..
II A Primary transformation ( 38 . L
of iron and steel 43,3 ) 57.6 42,6 kB.'ig/ 42
B Secondary transformation
of iron and steel 33.4 51 45,3 32,6 29 OQ/ hl.e-j
1. Transport equipment
(Manufacture,assembling
and repair) 33.7 . 60 ae 3hb . hgljy
2, Mechanical industries 32.8 38 . 28,6 o hO.lg/
Total, transformation of iron &/
and steel 36.8 oo 49,7  W1,1 46T h2-9'/
Totel, production and transformation
of ir0on and steel ) 36.8 l&2 10907 I‘J-.l“ L|.2 'Y
Total, manufacturing industries 49.8 53 75.6  53.1 .o .o

Source: See Airnex III, For Mexico, Group I and part of Growp II,
Revista de Estadistica

Caloulated at selling prices,

The total value of production is calculated at factory cost prlces
Excluding refrigerators, motor vehicles and motcr vehicle parts,
Metallic raw materials only. :

Exeluding refrigerators, ‘

Excluding motor vehicles and parts.

Excluding fuel, lubricant and purchaaed electrical power,
Including other materials, :

Trlelklelle

The eombination of iron and st»el production and transformation
here again shows some fairly aimilax' percentages, particularly in the
cases of Brazil, Chile and Mexico, where the figures are uniformly about
L2 per cent, Argentina shows a lower relative cost of raw materials |
€37 per cent), perhaps because a considerable part of them is imported at
preferential rates of exchange,

/In relation
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In relstion to total manufacturing, the iron and steel sector shows
a distinctly low raw material intenaj,‘ty. '

This comparative picture holds true also if iron and steel
transforming industries. (Group II) are considered alone, except that
Mexico falls out of line with a higher percentage of raw material costs
than the other countries, the more so as only metallic raw materials
are considered, On the other hand, vhereas Argentina and Chile show .
substantially the same incidence" of rew material. costs, in ‘the case -
of production, as of transformation, yMco shows very low raw material
costs in iron and steel production: 28 per cent only, This is
probsbly partly connected with the fact that Mexico possesses an old-
established iron and steel producing 'industry', based on relatively
cheap raw mterials, On the other harid, some of the Mexican steel
producing plants also. perform primary. transformation.y At the time
to which the data analysed here refer, Chile and Argentina had only
rerolling plants, and industrial raw materials have been i.mported av
preferential rates,

Within the iron and steel transforming sector, the secondary
industries show, as was to be expected, a considerably smaller importance
of raw materials than the primary industries, The relatively minar - .
importance of secondary industries in the-da.ta available for Mexico
and the mixed character of some plante, may explain the high percentage
‘of raw material costs shown by Mexicar iron and steel trenefonning
industries as a whole, ‘ : '

It is important to note that in the case of iron and steel .
transforming industries, the United States again shows -an incidence
of raw material costs (43 per oent) of the same size as the msjority
of the Latin-American countries vonsidered, Thus, the cheaper price of
raw materials (as measured, for instance, by the cost of labour or by
reasonsble conversion retea) in the United Statesin-relation to Latin
America, is Vcomp‘ensata_ed? by the faot that prices of finished products

1/ The line between such steel production and trensformation 1e difficult
to draw in these Mexican plants, - .

) / are cheeper,
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are cheaper, approximtely to the same extent, The greater liportance
of raw material costs in the United States in the case of secondary
industries is probably due to the considerable amount of repair work
covered b§ the census figures in Latin America, A
In viey of the scarcity of iron and steel, and also.cf energy, in
all Latin-American countries {whether iron and steel producers or non-
producers), a relatiohship which assumes a particular importance in
iron and steel transforming industries is that between the value added
to raw materials, and the value of these same materials, It will be
noted that for iron and steel transforming industries as a whole, this
relationship in magnitude 1s of the order of 1,8 in Argentina, 1,4 in
Chile, Mexico and Brazil and a little under 1.0 in Colombia, |
¢) Qther costs.' The foregoing analysis has been limited to labour
costs (wages and salaries, excluding social charges) and to raw
material costs, excluding fuel, purchased electricity, lubricants, ete,
As far as the latter are concerned, they do not represent in any country
a substantial part of total costs of production. The average level of
these items for iron and steel transforming industries is 2,6 per cent
of the value of production in Argentina and 1.8 per cent in Colombia and
Brazil.,y ) ' . '
Unfortunately, little information is avallable on residual costs,
which include social security paymenis, taxes, rent, insurance, puhlicity
and other transfer payments, as well as the important items of depreciation
and interest, and also on profits, The information available on these
subjects in the various industrial censuses utilized is extremely~
scrappy, but the following points mey be noted: '
1) As far as the overall level of "other costs" is concernmed, the
percentageé of total value of prodﬁction for iron and steel
transforming industries as a whole (Group II) are as fol;maz’/

-

1/ Secondary transforming industries only, in the case of Brazil, :

2/ The figurefor Colombia is considerably lower: 12%, but it excludes
profits., In comparison with those for other countries, it may give
some indication of their level, -

/Argentina
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Argentino 32,9 per cent

Brazil - 350 n n

Chile 'f 31,9 ® n

United States °_ 23,5 " w2/

- No considerable difference oxists between the iron and stool
producing and transforming induotrieo and manufacturing industries
~as a whole, However, a very signifioant difference does'exiat

between the lovel of these costs in Latin America and the' United
States, o | | .

2) Chile is the only country for which statisticel data are available
as to the part played by profits in "other costs",  In the case
of tho iron and gteel transforming industries; these profits
represent somewhat less than one quarter of "other costs". A-
comparison between profits and the total value.of production shows
the following results:

: Profits as percentage
Group - . - of yalue of production
Iron and steel production ° , 7.9

Primary transformation of iron and steel 8.7 -

Secondary transformation of iron
and steel 12,1

Total manufacturing industries 7.6
The profit factar in the iron and steel sector appeara, therefore,
as relatively high and increases with the degree of manufacture to
which raw materlials are subjected.

, There is no way of Jjudging directly, however, what the profit
factor of iron and steel industries in other countries may be,
except that, as appears from Table D, Annex II, which shows data
drawn from the 1939 Brazilian Census,vthose parts of "other costs"
which represent taxes, rents, transport, insurance and social
security only represent 13.5 per cemt of the total of costs not
accounted for by labour and raw materials, ‘

I/ Groups I and II together,
2/ Includes fuel and electricity. /3) The same
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3) The same table gives, in the case of Brazil for 1939, a breakdown
of these "other costs!" vhich do not represent depreciation,
amortization and profits, The relatively small importance of
expenditures for taxes (2-4 per cent), rent (0.4-1.6 per cent),
transport (1-2 per cent), insurance (less than 1 per cent) and
soclal security payments (3-5.4 per cént), appears clearly,

L) Table 8 gives data for Brazil, Colombia and Chile on the
relationsiaips of social security payments to the total value
of payments for wages and salaries (excluding social securisy).
For the total of manufacturing industries, the figures vary

between 8 and 13 per cent - they are lower in the case of the
iron and steel sector: 810 per cént;

Table 8 Relation Between Social Security Payments and Total
Cash Vages and Salaries

(percentages)
Brazil Colombia Chile
Indus’ry greup - 1939 1945 =~ _1248
T Production of iron and steel 2 “e o 8.2
IT A Primary transformation of ( 8.7 o
iron amd steel ) 8.2 9.5
B Secondary transformation of a
iron ani steel 84)‘/ L9 13,0
Total;, production and transformation ~
of iron and steel . 8.5 80 - 9.9
Total, menufacturing industries 11.32/ 8.4 12.6

Source: See Annex III,

&/ Includes the manhufacture of electrical and communications équipment.
bt/ ALl industries, whether manufacturing or not,

It should be emphasized that the relationships outlined above are
drawn from very miscellaneous sources; much of the-data is only available
in special cases and for certain countries, The conclusions to be drawn
from them as to the structure of costs in Latin-American countries should,
therefore, be extremely cautious,

/2. Production




E/CN,12/293/Add.b

Issued provisionally at
the Bogota Meeting as
ST/ECLA/CONF.1/L,88
Page 27

2, Production Cost Structure. for: Individual Industries

In order to penetrate more intimately the structure of production
costs in iron and steel transforming industries in Latin-Americen
countries, it is necessary to go beyond industrial groups and to consider
the breakdown of these costs for individual industries, Such a complete
cost breakdown is shown fqr one country, Argentina, in Table 9 (a and b),

/Tagle 9a
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Table 9a Argentina 1946 - Distribution of Production Costs in Percentages
of the Value of Production

Value Raw Fuel, Wages Other Value
of pro mate~ lubri~ and costs  added
duction rials cants sala~

& elec ries
tricity
Thousands
gg Argen=~ Percentages of the value of products
Industries sége Pe- & selling prices
I Production of iron and '
steel 239,361 37,0 Lk 25,3 30,2 55,5

IT A Primary transforma—
tion of iron and steel

l.ﬁire drawing, galva- : .
niZing, etc. 22,802 1&8.8 3.1 u009 33 cl 53.0

2¢Iron goods,not other-

wise specified 117,807 37.0 2.7 3.0 37.3 60,3
3¢Articles of tinplate,

zlnc, ete, 99,559 58.0 1.3 16,1 2h,5 k0.6
L JRural articles(mills,

eiC,) 6,822 37,7 1.8 21,6 39,9 61,5
5.Bolts,screws,rivets, . .

etc. ' ' 31.160 37.0 203 1801 h2.5 6006
6.Safes,metal furniture,

ete, 18,447 41,3 1,2 26,3 31.2 575

T.Iron and brass beds 18,398 53,4 0.7 12,8 33.1 45,9
8.Irom and steel tubes 18,594 48,0 5.6 19,1 27,2 46,3
9.Cooking apparatus - :

similar articles

crcluding electrical 45,280 33,8 2,1 20.6_ 43,5 64,1

10 .Ga.lvanizing 6, 766 1*3.’4- 3- 7 15 .9» 37- 5209
11,.Iron worked in various

forms in forges - 8,175 24,2 L8 16,7 54,3  T1.0
12 ,Doors,windows,

shutters, etc, 43,088 k2,5 1,3 _22,5 33,7 56,2
Total primary trans- . :

formation of iron ’

and steel 451,854 43.3 . 2,2  19.9 34.6 5L

/Table 9b:
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Jable 9b: Argentina 1946 ~ Distribution of Production Costs in Percentages
of_the Value of Production
Valne Raw Fuel, Wages Other Value
of pro mate~ lubri- and costs  added
" dustion rials cants sala- :
: & elec = ries

iricity
Thousands
o :i‘ngrgf Percentages of the value of Egggct
Industries " sos P~ Tt selling prices

Total primary trans—
formation of irmn ‘ : : '
and steel 451,354 k3.3 2.2 19,9 34,6 5Le5

I1.B, Secondg;z Lransformation
of iron and stesl

13 ,Work done in workshops : o ,
(excluding workshops) 58,201 21,0 3,1 38.1 37.7 75.8
14 .Dockyards and naval ’

warkshops 3L 180 1,9 k6.2 33.8 80.0
15.Elevators . - . 8,045 34 1.2 345 29,9 bbb
16 .Motorcars, trucks, ' o

assembling and manufac- _

ture of coachwork 72,453 55.3 1.1 12.6 31.0 43.6
17 .Bicycles, tricyoles, : :

manufactire, assem~ ) _

blage and repair 9,128 37,5 1l 20,0 - 4.0 61,0
18,Trams and rail coaches, ’ -

manvfacture and repair3lk,337 30,9 h4eb 19.0  b5.4 bhob
19.Machinery and motors, : '

excluding electrical 186 289 36,5 1.8 23,7 38,0 . 61,7
20.Railroad worksheps m3,936 32,8 64,0 . 56.5 LT 612
21,Tramway workshops 26,343 45,0 2.6 43,1 9.3 52.4
22 Workshops for motor-

vehicles sbuses,etc, 2:2,3;‘} 31,9 _2.3 2,3 Jid 5 _'62,8

otal secondary
transformat_.ion of :
iron and steel 873,479 33,4 2,8 31,8 31,9 63,7
- Total transformation
of iron and steel 1,325,333 6,8 27,7 32,9 __ 60,6

Total production
and transformation

of iron and steel .565,6% 36,8 3,3 2%k 32,5 59,8
Total manufacturing

todwtrios 192258 408 200 R w2l L2

/In addition
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In addition to percentages of material', labour and "other cosis®,
Table 9 gives a breakdown of raw material costs into imported and
damestic raw materials, and also shows fuel, lubricant and electricity
expenditures, It will be noted that for iron and steel transforming
industries as a whole, the consumption of domestic raw mterials is
only slightly higher than that of imported ones, whereas for the total
of mamifacturing industries in Argentina, consumption of domestic raw .
materials is more than five times greater in value than that of imported
ones, The vital part played by imported raw materials is greater still
in the case of primary transforming industries, wheréas in the case of
secondary transforming industries their value represents only two thirds
approximately of those produced domestically. It should be borne in mind
here, however, that the figures shown only relate to the direct,
consumption of raw materials, They cannot take into account the
"integrated" cost of raw materials represented by those consumed as
such and those entering into the finished products ~ mechanical .
elements, spare parts, etc,.~ which play the part of raw materials for
seoofdary transforming industries and which are very important in
Argentina since many of these industries only involve assembling and
not production. - |

As ‘may be expected, some of the primary transforming industries,
those which subject their raw materials to very little elaboration, show
a high proportion of cost of raw materials w:Lth:Ln the total value of
production, Such is the case with: tinplate transforming, industries
manufacturing tubular products, beds, wire and wire products., Within
the secondary transforming industries, shipbuilding has very low costs
for raw materials and extremely high labour costs, - '

A special situation is that of railway and tramway construction,-
assembly and repair shops, The importance of salary pa.ymenta_ is very
considerable in these sectors: 56,5 and 43,1 per cent respectively,

As material costs are high also, both appear with abnormally low

/"other costs"
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"other costs": 4.7 and 9.3 respectively, as opposed to 31.6 per cent for
the whole group, This is probably due fo the following reasons:

a) management has largely been cﬁarged to the transportation systems
which they serve, b) the uniohs in these shops are powerful and wage
rates high; b) they have been running at a considerable loss during

the period concerned, -

a ) Inter—countrv compariseons, The difficulties connected with inter—
country comparisons for individual industries as a result of diffefence
of coverage, have already been stressed, They handicap any attempt at
a detailed comparison of the siructure of producticn costs, An attempt
has baen made, however, in Table 10 to bring together data on the :
importance of wage and salary payments and of raw material costs for
those few industries for which date are available in three countries

at least (including the United States) on a fairly comparable basis,

/Table 10
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Table 10 = Cest Structures in Various Countries Compared

' _ or Selected Industries
I. Percentags of Wage and Salary Gos ;° in the Total Value of Productigx_#’

Argentina Colombia Chile Mexico U.S.
_1ou6  _lousb/ 1948 1949 1947

Tinplate goods 16.1 20,5 17.2 .. - 18,7
Production and transformation N
of wire B 7 N n.6Y .. 19.3
Kitchen ranges and stoves 20,6 32,0 244 .. 2845
Gelvanising | 253 369 208 o s
M:g?;:rilgli and other 2. ar7 sl
Dockyarda 46,2 LT.6. LSJE/ s 5LQ

II, Percentage of Raw Materials C ostay 7 in the Total Value of Productiong/
Argentina Colombia. Chile Mexico U.s.

Tirplate gocds 58.0 TL.4 53.5 70.0 65.0
Production ani transformation

of vire | we .. 53.8Y70 s
Kitchen ranges and stoves 33.8 49.5 L3.6 .. L5.4
Galvanizing T 22;__.29/ ﬂn.i‘é/ i‘u."z 31-.].-_h/
“verkenops e a2 1%e 2 94/ % ..
Dockyards 18,0 34,2 31 ,t‘ 2a. 334k

Sources: Industrial Censuses of the respective countries,

&/ Calculated at selling prices.

The total value of production 1s expressed at factory costs pricos.
Excludes payments for social benefits,

4/ Includes production of bolts, staples, tacks, pens, etc.

¢/ Includes nickelplating, enamelling, etc,

&/ Includes amalgamation and enamelled goods,

h/ Includes almost exclusively metal coating for account of third

’Q'{

J/ Includes electrical workshops.
k/ Includes machine shops,
1/ Excludes fuel, lubricante and purchased electric power.
n/ Including "materials",
n/ Metallic raw materials only,
- /The major
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The major eonclusion to be drawn from Table 10 is that the relative
importance of labour and meterial costs for those industries for which
comparisons are poaaibie, does not very substantially from country to
country, Thus the tinplate products and the wire products induatrilea
show high material costs and low labour costs, probably because of the’
high level of mechanization involved and the relative simplicity of the
operation, Om the other hand, high' labour costs and low material costs
are to be noted for mechanj.ca.l“hnd_pther shops, .and" sﬁlbbuilding yar'da.

Such relative positions 'ambngv"bhé industries appear to hold true
even for countries in which iron and steel transformation is' at such
different stages of development, as in Colombia on the one hand, and
the United States on the other. As the wage rates are notoriously lower
in Latin America than in the United States, this nnea:peoted relatlco~
ship must probably be expla.inod by lower producti'dty.

/IV ,PRODUCTIVITY
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IV, PRODUCTIVITY OF LABOUR

Tables A and B of Annex II provide basic information on the
structure of employment in the iron and steel sector,

Table 6 shows the importance of labour in total p*oduction costs,
In this section some other aspects of the labour factor in iren and
steel production and transformation in Latin America will be studied,
1. Inter—Country Comparisons of the Level of Productivity -

It would be extremely interesting to try and gain an :meression of
the relative levels of productivity in the various countries under
consideration, as measured by per capita value added in the various
industry groups studied, This cannot be done unless a means of
converting values expressed in.national currencies into one single

t may be found and this raises proﬁlems of conversions rates, tha_

difficulty of which is great (sec Amnex III). These problems are the
more difficult as the internal value of the currency of the Latin-Americen '
ccuntries has not, in the course of the process of “inflation, moved on
a par with its external value; that is, internal prices have generally
increased more rapidly than the foreign exchange rate ~ which was in
most casee controlled ~ was allowed to do, A satisfactory solution
to the resulting conversion problems can hardly be found, Annex I
contains, however, an attempt at an inter-country comparison of the
levels of productivity, based on one particular approach to the solution
of the conversion problem, ,
2, Proportion of Workers ih Totsl Employment

It is interesting to note that — as appears from Table 1l - the
proportion of workers in-total einployment (workers plus employees and
administrative personnel) is somewhat higher in the Latin-American .
countries than in the United States, This is true particularly for
ths group of iron and steel producing and transforming industries, For
this group, the figures are 87 per cent in the case of Brazil and 89 per
cent for Argentina, Colombia and Chile, whereas in the United States
the percentage is only 84 per cent

/Table 11 |
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Table 11; Pnrcentages of Workers in the Toggl_ggg;gxgg?/ United
Argentina Brazil Colombia Chile States
. - 31-XII I-IX 30~VI : 15-X
Industry group. 1946 1949 1945 1948 12_4_ 1
I, Production of iron-and steel 87,5 2 : as ‘oa’ 87.3.
II A Primary transformtion of R | 87.8 v S
iron and steel 89.8 ) 88,0 e 856
B Sevondany transformation of ' o '
iron and steel 89.5 83.9 88,8 ... - 82,5
1,Transpnrt eqnipment '
(Manufacture,assembly . : ' 5
' and repairs) 8945 s 88,1 ee 85,7
2.Mechenical industries 89.5 e 88,9 e . 80.5
Total transformation of | |
iron and siteel 89.6 as_ 83,6 ea . 82,5
Tot al production and transformation o Q/ '
ol iron and steel 89,3 86,8 88,6 - 89,1~ _84,1
Totsl manufacturing industries 87.8 81,2 85,3 87.3 83.4

Sourcéé: See Amnex III. For Chile: Aﬁﬁéiio de Indusirias 1948, pagp'e.

8/ Workers, employess and administrative personnel, For further details
by countries, eee Table 3, .

b/ Includes electro~mechanical industries,

It may be noted also that the importance of productive workers in
total employment is fairly constant for Argentina and Colombia from one
industrial group to the other, whereas it is more differentiated in the _
case of the United States where, for instance, it is considerably lower
in the case of mechanical industries than.the others, The same criterion
is true for Brazil, _ ;

It is probable that as Latin-American industries gain age and
experience, an evglntioh'ﬁéyftéke place involving in many cases an increase
in the proportion of emblnyéea;

3. Average Size of Iron and Steel Producing and Transforming Industries in
Latin America

Table 12 shows data -n the average size of enterprises for the groups
considersd in this study and for the countries and years of the censuses,
/The sige is
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The size is measured by the average number of workers employed at the
time of the census, It should be taken into account that in all the
countries under oonsideration the censuses are supposed to cover every
gingle manufasturing enterprise in the ccuntry, even if it is a one-man
enterpr,ise'; therefore the figures are not fully representative of the
average size of industrial entérprises, but rather of industrial and
harndicraft enterprises engaged in the activities surveyed by us,

Iable 12 Average Number of Workers per Enmterprige | ‘ Unitéd
Argentina Brazil Brazil Chile Colcmbia States
Industry g roup ~A9k6 | 1940 1950 1948 1945 1947
I, Production of iron and steel 67  649) 535 o 559
II,A.Primry transformation of = (40 -
iron and steel 8 32% 58 16 59
B,Secondery transformation '
¢f iron &nd stesl 7 38 29 29 13 97
1. Transport equipment
(Menufacture,assembly , . _ v
and repair) | 6 3, 28 38 130 257
2, Meshsanical industries 9 4l 29 L S 69
Total transfnrmation of irmn . < -
and steel ; ’ 7 34 _a0 18 W 13
Total production axd transfor— '
mation of iron and steel 8 38 36 . . 54 YA 91
Jotal manufacturing industries 1 . 23 13 35 15 59

Sources: Saee Annex III.

One is struck by the smell size of Argentine enterprises on the
whole which may perhaps be due to a more complete covariﬁ'e in Argentina
than by the censuses of other latin American countries,

1/ Twenty-seven per cent of all manufacturing enterprises covered by
the Argentine census have no workers or employees, and another- 57
per cent employ isses than ten persons,

- /Colombia with
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Colombia with its very young metal industries has many small
enterprises also, Here again, the census may be more comprehensive
than in Brazil, whereas-in Chile the data refer to a selection of
indusiries prepared by the Direcoién General de Estad{stica, in which
handicrefts have probably been excluded,

With the exception of Argentina, where cast iron foundries are
included with steelmaking, iron and steel production in Brazil and
Chile takes place in enterprises of the same average size as in the
United State_s:-]-'/ 500 to 600 workers, Transformation of iron and steel
is performed in units approximately one half of the size of the United
States counterparts, the difference being larger in the mechanical
industries mostly devoted to repairs, and in which mechanization is
not indispensable, than in the primary iron and steel transforming
industries, In the countries (United States, Brazil) where significant
comparisons can be made, the percentage of workers within total
employment (Table 11) tends to increase with a parallel growth in the
average size of the enterprises,

1/ This is due to the :Lnoluaion in the U Se steel production group
of numerous small forging and cold rolling establishments. For
blast furnaces and steel mills the figures for.the U,S. is much
higher: 1500,

/V. INVESTMENTS
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V. INVESTMENTS AND CAPITALIZATION
1, Total Capital Assets

It is mbviously very important to know what the investments involved
in iron and steel transformation in Latin American countries are, The
corresponding question was examined in the course of the Meeting in
connection with iron and steel production, In the case of iron and
steel transforming industries, no body of systematic knowledge similar
to that accumulated for iron and steel production exists. On the other
hand, such steel transforming industries are a highly diversified amd
non~hamogeneous group, An analysis of the data, avallable in the
industrial censuses and elsewhere, on the capital assets of the |
producing corporations which existed at the time of the censuses, seeus
theretofore, of advantage,

' Because of the inflation which has prevailed in practically all
Latin-American countries in recent years, the depreciated value of
'assets, as it appears from the books, is not in‘any way simply linked
to replacemsnt costs, peso for peso or cruzeiro for eruzeiro, owing to -
the various time periods at which the investments have been made, In
order to be comparable within the same country, and also from country
to coﬁntry, the data givén in the censuses should be "blown up" by an
"inflation coefficlent” which might be calculated if investments could
be distributed according to the years in which they were performed,
This information, of course, is lacking, A considerable inflation
bias, therefore, affects the data relating to Colombia, Mexico and
Brazil,‘which are essentially basedién the book value of assets,
Moreover, coverage and methods of calculation vary considerably from
country to country,

An interesting solution to the difficulties connected with the
inflationary bias, can be found in the Argentine census and also in -
the Chilean dataj instead of basing the figures for fixed capital and
inventories on book values, a completely fresh evaluation has been made
at the time when the census of thé‘values of capital assets was taken,
This method, if performed perfectly, would elimlm te the sequel of &

/number of years
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number of years of inflaﬁion and allow for an adequate comparison of
the hwestmeﬂt values with those of other economic quantities valued
in pesos of the census year, - But such a method involves an element
of SUbJectiv_e Judgment in the acsessment of the value of assets which
may be influenced by such consideratibns as the fiscal system prevailing
at the time, B -
(a) Relative importance of investments berfome‘i in the industrial sectors
Table 13 relates fixed assats for the various indusirial groups to |
velue added in them, The diversity of thoe "investment coefficients"
obtained is striking: whereas in the case of the United States, gress
asgets repreaent. 80 per cent of value added for all manufacturing industriu,
tre figures are respectively 136 per cent in the case of Argentina and
178 per cent in the case of Brazilin 1939.-/ These differenceas are .
probably mainly due to discrepanciea in definitions ’ coverage and .
significance of tha figurea used, |

1/ A further attempt has been made to- present data similar to those given
fcr Latin-American countries in the case of the United States, The
Census of Manufacturera, however, does not provide any figures of the
total velus of assets of the industries covered, It limits its
information on investments to those performed.during the census year,
Recourse hed to be made to some summary data on the gross capital assets
at the erd of 1945 published in the Survey of Current Business, U.S.
Department of Commerce, December 1951, », 10, Table 3, In order to
relate them adequately to data' for va.lue added for the same groups,

the 1947 value added figures were adjusted to-1945 values, taking into

account the evolution of the contribution of the respective groups

to the national income, as shown in the National Income Supplement

to the Survey of Currert Business, U.S, Department.of Commerce., The

slight. difference between the evolution in time of. value added in an
industrial sector and of the contribution of the same sector to ‘
national income, can be neglected here, in view of the shortness of

the period and of the fact that relative values (in relation to total

menufacturing) are mairly considered,

Figures for Brazil in 1949 have not been considered here in view of

the fact that they would hare been a.ffected much more than those of .

- 1939 by inflationary trends. - -

3/ In the case of Colombia, value added exoludes profits - a considerable
upward bias in the investment coefficients is the result, In the case
of Mexico, value added does not strictly follow the customary definition
for other countries: it represents the difference between value of
products and that of metallic raw materials only. This causes a
downward bias in the coefficients, enhanced by the fact that fixed
assets are included far Mexico only,

/Table 13:

Q
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Table 13: Investment Coefficients

(Relationships between capital investedb/ and the value added)

Argen-Brazil Colom~ Chile Mexigo United
tina 1939 bia b 1948 194 Stat

Industry group 1946 ' 194 194
I, Production of ircn and steel ) 2. 7L o 131 ..

[ToAPrimary transformation of 21.252/
iron and stesl

143 472 1,20 1,27

y
g 1,2¢
)

Be Secondary transformation of

iron and steel 0,91 1,01 2,30 087 0,93 Ow43
1, Transpcrt equipment .o 2,27 2,19 0.98 oe 0.36
(Manufacture, assembling
and repair)

2, Mechanical industries __,, 0,81 _2,32 0,89 _ .. _ 0,51

Total transformation of irr.xn

and stecl Cee 121 2,99 Lk 1,267 4.
Totel production and trans- | :

formation of iron and steel 1,09 1.51 2,99 1,16 .. 0.70
Totel manufacturing industries 1,36 1,78 3,10 1,22 ., 0,80
Sources: Ses Annex III, For the United States: Survey of Current Business,

o

b/

¢/
8/

December 1951, page 19, Tahle 3,

Including fixed assets and stocks of raw material and producta , but

excluding financial assets such as participathkons, etc,

The value added excludes profits in the case of Colcmbia,

In the case of Mexico, the value added which has been used is the
difference between the valus of production and that of the metallic
rew mterials, Also, fixed assets only esre included,

In the case of the United Statee, the figures used to represent the
capital invested were those of i*gross capital assets” of the companies
inthe respective industrial sectsrs at the end of 1945, For comparison
with the value added in 1947 an adjustment was made, taking into
acoount the evolution of the value added between 1945 and 1947,
(Source: National Income Supplement 1951, U,S. Department of Commerce)-
Includes production amd primr:r, tra.nsformtion of non-ferrous metals,

The scattered figures in Table 13 disclose certaln regularities
in the structure of capitalization, Iron and steel production and
transformation as a whole show investment coefficients which are lower
by 5 to 20 per cent in all Latin-American countries, as well as in the

/United States,
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United States,"thn.n those ’éorré'sponding to the total of manufacturing.’v
The difference is particularly large in the cases of Argentina and
Brazil,

For the only country for which cata referring to an integrated
industry are availahle, Brazil, capitalization in production of iron and
steel, as might be expected, is higher than for the aﬁrage of all
menufacturing industry, abtout 54 per cent higher, In the United States,
iron and steel production cannot be separated from primry transformation,
but both tdgether shew also & very high capitalization ratio, 1In the
United States, in additiom; the early stages of produc'!_iion appear to
involve mush greater quantities of equipment, relating to the subsequent
stages and to manu.facturing as a whole,

In the case of Latin-American industry, only the figures relating
to primery ard secondary trensformation in Chile appear to be of use,
The value of the data for Bra:iil, Colombia and Mexico are _1mphired by
the inflation which prevailed in these countries and the doubt regarding
the time when the investments have been made; the figures for Argentina,
represent investments in all the industry,. including a large proportion
of handicrafts, and although they may be of interest for certain economic
analysis, they are of no value to ascertain the c.apit-al intensity in
iron and steel transforming plants on an industrial scale, Finally,
the Chilean data on,‘ix.',c_n._ and steel produciion are not representative
of integrated industries as they refer to an cld charcoal blast '~
furnace, built in 1906, and several sorap rerolling plante. The
remaining figures far Chile shm-' that the primary steel transforming
industries whish existed in t"xe country, had the same capital intensity
as the total of the manufacturing industry, and that secondary
transforming industries had substantially less capital intensity than
the aforementioned two groups, .

Structure of Assets; estments in Maghinery and

Table 14 compares the partial investment coefficients for Argentima,
Brazil and Chile as regards the investments in machinery, the procurement
of which involves expenditures in foreign currencies, Comparisons with

Table 13 show that, gensrally, these investments represent about cne
/third of
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third of total assets, the discrepancies being explained by variations

in coverage, The very low level of investments in machinery in ﬁhe

secondary industries of Argentina is due, as previously noted, to the

great number of small enterprises of a handicraft character, for which

investments in land, buildings, furniture, and so on, ere relatively

high, , ‘ -

Table 1, Relaticnships Between Investments in Mach;éggx and Values Added
Argentina Brazil Chile

1946 a/ 1939b/ - 1948¢/

I, Production of iron and steel 2 0,51
IT.APrimary transformation of ( 0.41 0,70
iron and steel ) 0.38

B.Secondary transformation of
iron and steel 0,30

1.Trans=port equipment )
(Manufzeture,assembling ( :
and repairs ( 0.19 0.39 0.31
2.Mechanieal industries ) 0,29
Total transformation of
iron ani steel . 22 037
Total procuction and transformation
of iron and steel _0.31 _0,56 _0,38
Total manufacturing industries Ochl 0,68 _0.bl

&/ Investments in machines, installations and tools.

I/ Investments in machinery and tools, power installationms,
accessories and tools,

¢/ Investments in machinery,

3. Capitalization in Individusl Industries
Table 15 and 16 show investment coefficients for individual

industries in Brazil and in Mexico., Comparisons between the countries
are impossible, in view of the difference in definition of industries
and in the method of estimating investments, but the considerable
spread of the values of the coefficilents is remarkable,

/Table 15
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Table 15 Brazil 1939 - Inyostment, CQeffic;eng bz Industrial Branches

(Relationship between the capital used and the value added
- by production) : .

. Investment -
Industrial branch coefficient
1, Steel and metallurgical industries 3.49
2. Rolling, wire-drawing and manufacture of. : -
articles from rolled and drawn.products 1,92
3. Steel casting 1.38°
4, Metal coating and similar applications 2,13
5. Pressing and sheet metal procducts 1,97
6. Locksmiths, boiler makers and forges 1.09
7. Construction of kitchen ranges and stoves 1.20
8, Associzted metallurgical industries and other o
activities- , 2.08
9, Construction of machinery “0.68
10, Construction of hydraulic apparatus and machinery 0.79
11, Construction of machines and tools for industry ;.10
12, Construction of machines and tools for rural o
industry 1.38
13, Construction of instruments for technical activities 1,22
14, Construction of transport equipment 2,31
15, Assembling and mechanical repairs S 0.6
16, Associated mechanical industries and other
industrial activities : 1319 -
Average 151

/Table 16
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Table 16 Mexico 1949 ~ Investment goéfficiegts by Industrial Branches

(Relationshi between fixed capital assets and the value added .
by production to the value of the metallic raw materials)

~

' : Investment
Industrial b ranch soefficient

1, Structural steel rroducts 2.32
2, Products of'light steel sections 0.88
3. Products of round and square bars, etc. 3.75
Lo Wire products 2,58
5. Plate products 0.9
6, Sheet products 0.98
7. Strip products : 1.44
8. Tinplate products | 4,23
.9. Tube procducts ' 1.22
10. Dies and fittings 1.17
1l. Machinery . 0.64
12, Workshops and others 1,98
1. Electro-plating . 0452
15, Foundries 0,93
Average : 1,26

Source: Industrias Mecdnicas Secundarias de México, Banco de Méxdco,

As no correction for the inflation bias on investment has been
made in the corresponding censuses for any country, the investment'
coaefficient which appear on the tables, will probebly in most cases
need & considerable upward correctinn, They should, therefore, be
taken as minimum possible values,

In Annex I Table B, will also be found approximate figures of
the capital invested per cégita of production worker, converted to
U.S. dollars of 1950, Notwithstamding possible errors for conversion
rates, the low Latin-American ratios of investment to manpower are
apparent, 4
‘ /VI. THE CONSUMPTION
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Vi. THE CONSUMPTION OF IRON AND SfEEL IN TRANSFGRMIM} INDUSTRIES

The limportance of raw materials in.the cost structure of iron
and steel transforming 1ndustries;/has been shown in Section III
(Tablee 7,9 ard 1). The figures shown in these tables cover all
_ raw materials - not only iron and steel, In this section, special
attention is devcted to iron and eteel as the raw materials of .
transforming industries, ‘ '

For essential reasons, which gre explained in detail in Annex III,
the raw materials problem can only be studied very incompleteiy.:

These reasons are essentially: A

1, The unavailability or inadequacy of the information on the
composition of raw materials used;

2, The scarcity of data expressed in tonnages;

3. Doudble counting between thetprcducts of certain iron and steel

transforming industriza and the raw materials of others.

Data relating to one country only, Mexico, will be studied here.
Judging from the indications aveilable, it is probeble, however, that
other Latlh-Americen countries would show approximately ‘§1imilar results.

No adequate comparison can be made in this section with the United
States,

d. The Share of Iron and Steel Transforming Industries in the Total
Conzumption of Iron ard Steel

Table 17 shows that iron and steel transforming industries
(excluding fonndries) accounted for thirty per cent of the total
‘consumption of iron and steel productsg/in Mexico in 1949, If foundries
are included, the relationship increases to 43 per cent, but this

figure may involve some double counting.

1/ The problem of raw materials in iron and steel producing industries
is not studied here, See document 1,87,

g/ That is, products of blast furnaces, stecel works and rolling mills.

2/ Foundry iron and steel for casting are excluded in both cascs.

/Table 1
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Table 17: Relationship Between the Total Iron and Steel Consumption
and that of the Transforming Industriss

(t housande of tons and percentages)

Mexico
1949
Total consurption of iron and steel 502
Consumption of iron and steel in the
transforming industries excluding
foundries —133
Percentage of total consumption used
by the transforming industries ' 30

Sources: See Annex III, and document L.86.

If this relationship can be generalized, contrary to what occurs
in highly industrialized countries, other uses of iron and steel than
those studied here (mainly building and transport) still absorb the
ma jor part of the total consumption of the Latin-American countries,

2, The Struzture of Conaumption of Iron and Steel in Transforming
Industriezs

Table 18 shows peraentage distributions of the consumption of iron
and steel in Mexico in 1949: _ : '

a) by the iron and steel transforming ihdustries;'

b) by all sectors of demand;/ |

1/ Foundry iron and steel for casting are excluded in both cases.
' /Table 18
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Table 18: Mexico 1949 - Consumption of Iron and Steel bx bategories
' of Products ./ ‘
(percentages)

Rails Bars, Sheets Tin- Deri- Tubes
and sec- and plate vates and

acces- tions plate of other

sories and ' wire pro-
struc- rod ducts Total
tural '
ateel

Cohsumption of ircn and steel - v
by the transforming industriss .., 15, 51.3 11,1 19,5 3.0 100.0

Total consumption of the 12,3 39,2 22,0 4,3 12,8 9.4 100,9
country ' ' '

—— e - ————

8/ Excluding ingots of iron and steel for foundries,

Iron and steel transforming industries show a very high consumption of
flat products (two thirds of the total, if tinplate and strip is included
with plate and sheet) and of wiré'and its derivatives, On the other hand,
whereas total consumption of bars, sections and rails represents more than
50 per cent for all sectors of demand, it only amounts to 15 per cent in
iron and steel transforming. The fact that flat products constitute more
than 60 per cent of the raw mategials.uéed by the iron and steel
transaforming industries in Mexico, if it can be generalized to other
Latin-American coﬁntriea, as scems probable; supplies an explanation
for the very impressive rate of growth of oonaumption in general, and
the steel transrorming industry sector in particular, in the three »
countries whirh have recently established a plate and sheet rolling mill
(Mexico 1943, Brazil 1946 and Chile 1950), Alternatively 1t explains
why the steel consumption of these countries was not influenced by the
bar, rails, wire and profile produotion for many yaars, Mexico since
1962, Brazil since 1926 and Chile since 1937,

/VII, SUMMARY OF
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VII, SUMMARY OF FINDINGS

Iron and steel producing and transforming industries account, in
the more industrially developed Latin-American countries, for 12 tc 14
per cent of the total value added in manufacturing and for a slightly
smller share of industrial capital assets, They employ in Argentina,
almost one fifth of ail industrial workers or one per cent of the
total population, the proportions being smaller in the other countries
studied,

' The structure of the iron and steel sector varies considerably
from -country to country, Primary transforming industries are more
developed in Chile and Mexico, transport eqpipment industries
(imcluding repairs) in Argentina, Mechanical industries are weakly
dereloped throughout the region, ’

2, In relation to manufacturing as a whole, iron and steel producing
and transforming industries of Latin America are labour<intensive,
wage and salary payments representing about 27 per cent of the value
of the products‘(except in Brazil, where the figure is much lqwer)
and raw materials roughly 4O per cent, '

It is notable that there is no considerable difference in cost
structures between Latin America and the United States, The importance
cf wages in total cost is only about 20 ‘per cent higher in the United

tates than in Latin-American countries, higher United States wage
levels being almost compensated by higher productivity, '

The similarity in the share represented by raw material costs is
greater still, Components (including profits), other than labour and
materials of the price of the products of the sector, are higher in
Latin America than in the United States,

This similarity in cost structure as between countries does not
hold true for comparisons between industries within the same country,
The relative importance of labour and raw materials in specific industries
is often very different from the average for the sector, but the
technological conditions causing this situation seem to have roughly
the same impact upon the various countries examined,

/Iron and steel
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Iron and steel transformation adds between 140 and 180 per cent
to the value of the raw materials,
3. The productivity of the iron and steel sector (if measured by
value added per productive worker) is from three to ten times smaller
in Latin-Ameriean countries than in the United States, Whereas in the
latter country, it is, by and large, constant for the various
-manufacturing sectors, and for the various groups of the iron and
steel sector, the spread is much larger in Latin-America, Except in
Brazil, the productivity per worker is smaller in the iron and steel
sector than in manufacturing as a whole, ' '
4o Iron and steel transforming enterprises are several. times smaller
in Latin America than in the United States, They show a somewhat
higher percentage of workers in total emnployment,
5. The relationship between investment and value added per ysar is of
the order of 1 : 1,5 in the iron and steel sector; it is higher in
production than in transformation and here, again, lower in secondary
than in primery transformation, : :

Although investment ver capita of worker is two to three times
higher in the United States than in Latin Americe, the relative
etructure of capitalization shnws great similarities between Latin-
American countries and the United States, :
6, Iron and stecl transforming industries (excluding foundries)
account for thirty per cent of the total consumption of ferrcus metals:
in Mexico, In this country, about two-thirds of the products consumed
by them are flats, This fact explains the influence of &n integrated
flat products producing industry, -on the ‘developuent of the steel
transforming industry and on consumption,

/ANNEX 1
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ANNEX I

A ROUGH INTERNATIONAL COMPARISON OF ABSOLUTE LEVFLS OF VALUE ADDED

AND INVESTHENTS PER CAPITA IN IRON AND STEZL PRODUCTION AND TRANSFORMATION

The possibility of making a comparison between absolute levels of
productivity (measured by value added ver capita of worker) and of
investments ver capita, depends upon the establishment of a series of
conversion rates relating the internal value of the currencies of the
countries under ~onsideration to one common unit (for instange, the
United States dollar of 1950),

The following solution of this complex problem has been attempted
here, Conversion rates between Latin-American countries and the dollar
were based on their levels in 1937 when currencies were, to a ce?tain
extent, freely convertibie. The evolution of the internal value of
the Latin-American currencies from this time to the respective census
years, was supposed to be measured by that of the official indices of
the cost of living, whereas the evolution of the value of the United
States dollar was measured by that of the "implicit deflator! used
to calculate the real value of the national income of that country, As
a result, the following internal values of Latin-American currencies
for the census years have been reached (in terms c¢f ths U,S, cent
of 1950), |

Argentine peso  (1946) 33,4

Brazilian cruzeirc (1939) 9,30
Brazilian oruzeiro (1949) 2,52
Colombian peso (1945) 52,20
Chilean peso (1948) 1.47
Mexican peso (1949) 12,65

Applying these conversion rates to the figures corresponding
o value added per capita in national currencies, Table A has been
obtained which gives an approximation of per cepita value added in
United States dollars of. 1950,

Similarly, the data of Table B have been ecelculated by applying
the conversion rates to figures of investments per capita of worker.

/It need
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It need hardly be stressed that both tables should be cons:.dered
as approximate erlcatio'ls only,

1'2.‘2.4.-.?...9. Value Added per Wor ker
(U.3. Dollars, apprc&cimate figures)

Argen— BrazilChile Colom= United
tina 1949 1948 ~ bia States

Industry group 1948 19 2 1947
I. Production of iron and o .
steal 2,280) .. 1,080 ‘.. 6,196
II A,Primary transformation { 1,280 .. .
of iron and steel 2,120) - 1,130 630 6,305
B.Secondary transformation
of iron and steel .l,840 1,280 880 730 6,739

1.Transport equipmnt;
(Manufacture, assem- , v
bling and rerair) 1,740 1,480 870 94O 6,480

2.Mechanieal indus-

tries 2,060 _1,160 _940 _680 6,848
Total transformaticn of iron
ard steel 01,900 .. 1,090 68 5,570

Total productica and trans-
formaticn of iron and steel ,2(7,(2 1,280 1,090 680 _6,475

m— das

Scurces: For methods of conversion see Arnex I,
a/ Excludes profit,

/Table B
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Table B: Investments per Worker
(Thousands of U,S, dollars, approximate figures)

Argen- Brasil Colom- Chile United
tina 1949 . hia 1948 States

Industry groups 1946 - 1945 1942
I, Production of iron and '
steel - 2 2,45 1.43
II.A,Primry transformation ( 2,67 ’ . e 8.0
of iron and steel ) 0,97 2,98 1.36 g.
B.,Secondary transformation .
of iron and steel 134 167 0.78 - 2.3
l.gransport equipment 2
Manufacture 1.77 :
asgembling and repair)§ 1.15 2,04 0,8 1.9
2 ,Mechanical industries ) 1.52 1,62 0.60 3,1
Total, transformation of :
iron and stesl se . 1.1 2,09 Y.2hF .
Total,production and '
transformation of . . '
iron and steel 2,24 1,38 2,09 1.26 4l
Total,manufacturing ' ‘
industries 3.5, 2,06 2,04, 1,78 4.8

/ANNEX II
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ANNEX II
Table A Relation of Value Added in Steslmaking znd Transforming
Industries and the Vajue fdded in &1 Manufacturing Industries

(millions of units of local currencies)

Industry group Argen- Brazil Colem- Chile Mexicc United States
Hea 1539 My, ks 1k 191k

1046

I,Productisn s iron . S Lo ‘.
and stesl & 1 1¢Y _ ., 198 120 L1332 2,995
II.APrimary transfor- -

mation of iron and
stoel ¥ 265  260Y 278 1,20, ., 1,806 6,49
B.Secondary transfor- _

mation of iron and ‘ :
steel 557 297 7.01 240 .o 3,602 12,634
1,Transport ‘
equipnent
(Manufscturs,

assembling and
repair) 38 41 0.93 165 ., 1,57 1,en8

2 Mechanieal indus- : : . 25/
tries 164 256 6,08 75 28 2,037 _7.812%
Total transfurmation of .. ' N
iron and steol _803 556 _9.79 Atk oY 530 19030
Total procduction and : -
trsnsformation of , ' ' ,
iron rd Bteel 2!é 695 ‘ 9479 1'622 hég 6(7"12 22)}:&2
Total menufacturing - o
industriesf/ 6,992 6,420 Lib 8N Bublh _ o, _2h,487 _7h26

Sourcet: See Annex.III. L S

a/ Blast furnaces, steel mills and steel rolling mills, Excludes foundries,

Includes a small part (leas than 10%) for the elaboraiion of nrn-ferrous

metals and casting of iron and steel and nAn-ferrous metals (approxi-
mately 20% of the total). '

Includes the manufacture of rolled and drawn praducts.

Excludes the manufacture of rolled and drawn products. .

e/ Execludes the industries manufacturing electrical machinery and apparatus.

£/ Excludes mining, comstruction and the production of electricity and gas,

&/ Excludes repairs, ‘

Excludes the aircraft industries.

Excludes foundries.

J/ Difference between the value of the products and that of the metallic
raw materials « Includes non-metallic raw material (fuel,purchased
electricity, etc, '

X/ The value added was obtained by suhtracting the value of the raw and

other meterials from the cost of production in the factory,

/Table B
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ANNEX 'II
Table B  Structure of Total Employment~/ in Steelmaking and Transforming
Industries
(thousands of persons)
Industry group Argen- Brazilg/ Colom- Chileg/ United®/
tina b/ bia _ States
_194¢ 1940 1945 1948 1947
I. Production of iron ' ' : .
and steel 22 14 .o 2.7 606
II A.Primary transformaticn . .o
of iron and steel 42. 36 1.9 15.7 1,307
BySecondary transfarmation ‘ ' ,
of iron and steel 109 21 507 4.0 2,487
1, Transport equipment '
(Manufacture o - ‘ :
assembly and repsir) 81 8 0.6 2.8 9L2
2, Mechanical indus- ' . '
tries 29 1? 5.1 1,2 1,545
Total, transformation of ° s '
iron and steel 151 57 8.3 19.7 3,794
‘Total, production and
transformation of }
iron and steel 173 7N 8.3 22.3 4,400
Total, manufacturing '
industries 932 835 123,0 153.1 14,294
Economically active
population 6,2673/ 14,020 a,5005/ 1,741—'1/ 58,027

Source: See Annex III,Also Yearbook of Labour Statistics I.L.O,

a8/ Workers and employees.

Q/A Excludes owners or managing dlrectors and members of the family of the
owners.,

¢/ Includes owners, partners or managers.

d/ Workers only. *

¢/ Includes all paid personnel,

£/ 1947.

"B/ 1938,

b/ 1940,

/Table C



E/CN,12/293/4dd. 4
Issued proévisionally at
the Bogota Meeting as
ST/ECLA/CONF.1/L.88
Page 55

ANNEX IT

Table C Value of production of Steelmaking and Transforming Industries

(millions of units of local currencies)

C ' , ~ Argen- Brazil Colom Chile Mexico United
- Industry group © tina bia States
‘ | 1946 1949 1945 1948 1949 19473/

0 31"9 L g a0

I. Production of iron and steel 239

II. A. Primary tfahsformation of
’ iron and steel o 452

8,076

8 2,115 h92é/ 11,888
B. Secondary transformation of

iron and steel 873 3,976 1, 357 52 15,291

‘1. Transport equipment
(manufacture, ‘assembly

and repair) 621 2,315 . 2,736
2. Mechanical industries - 253 1,661 12,555
Total, transformation of iron and :
steel ’ , _ 1,325 . 21 2,472 Sh4 27,179
Total, production and transformation
" of iron and steel ; 1,564, 12,052 21 2,821 . .e
Total, manufacturing industries 14,793 104,815 641 29,038 .. .

Source: See Annex III

a/ Excludes the production of wire and tubes.

/Table D



E/CN.12/293/4dd, L
Issued provisionally at
the Bogota Meeting as
ST/ECLA/CONF l/L 88
Page 56

ANNEX II

Table D Brazil 1939: Partial. rtial inalysis of Production Costs Excluding

W’agesLSalames1 RaW'Materials and Fuel

Metallurgical industries
(I 4+ 1IT4)

Mechanical industries and
transport equipment (II B)

. Total, industries of the
country 4/

Total of Exter .Social Social

specified nal ~ and provi and
‘"other’ Trang Insur dent provident.

costs" b/ Taxes Rents port anc_j/benefii'.g benefits

Percentage of the difference between the Percentsge

value added and that of wage and salary of the

costs. “wage and
salary

costs

19 heb 1.0 2.1 0.7 5.4 8.7

2/ 7.2 2.1 04 1.0 0.1 3.0 8.0

13.5 3.7 L6 21 0.7 46 1L3

B~urge: Recenseamento Geral do Brasil, 1940, Volume III, p. 180.

'R

Accidents at work, fire and transport.

Also includes advertising expenses,

Includes the manufacture of electrical and communications equipment.
Includes also mining, construction and production of gas and electricity.

/ANNEX I1I
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ANNEX III
SOURCES AND CIASSIFICATIONS USED AND THEIR LIMITATIONS

It has fortunately been possible to obtain, for the study, relatively
recant and elaborate industrial censuses for Argentina (IV Censo General
de la Nacifén, Censo Industrial de 1946, Buenos Aires, 1950) and for
Colembia, (Primer Cengso Industrial de Colombia -19i5, Pogota, 1947). In
the case of Brazil, the latest fully available industrial csnsus is that
which was taken on 1 September 1940 @ covers mainly the year 1939
(Censos Econémichs, Agricola. Industriel, Comercial e dos Servigos,

Rio de Janeciro, 1950), Some sumary data on the 1950 Census, covering
the year 1949 (Sinopse Preliminar do Censo Industrial, Rio de Janeiro
1952) have, however, been used, but they do not include figurea for
individual industries,

~ In the cases of Chile and Mexico, no industrial censuses were
aveilable, For the former couniry, a certain amount of data relating
to the year 1948 was supplied by the Dirececién General de Estadistica;
for the latter, advantage was taken of an unpublished study of the
Industrial Research Seciion of the Banco de Mexicn called Las Industrias
Mecdnicas Secundarias de México, covering the year 1949, .

For purp05°s of - oomparisbn iifh ¢ fully industrialized country,
data for the United States have been shown, wherever possible, They
were drawn from the Census of Mggufaggurere, 1947, Washingtrn, l9h9.‘/

For certain purpqsee, other squrces were used; they are shown in
the tables, ' A

Owing to the character of the data used and to the economic
conditions prevailing in the counﬁries‘studied in recent years, ?onaiderable
difficulties arise in the comparisan and anglysis‘of‘these data, The
prineipal difficulties ahd.the.methods used to-try and obvliate them
are discuaaed hereunder.

1/ It is regretted that similar information was not available for
countries which are not so far removed from Latin America - in terms
of degree of industrialization and economic conditions in general -

as the United States,
/1.glassification
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1, Classification Problems

Every one of the sources ussd is based on a different classification
of industries, raw materials and products, and some of these
clessifications are so far 4dpart that they hardly sllow for comparisons.
For instance, the Mexican industry classificatiecn is based, almost
exclusively, nn the nature of the prevailing raw material used in
the given industrial group; in the other countries classifications
are mainly based either on the nature of the products manufactured
or on the type of operations performed in the industry, and generally
on both, Moreover in the case of Brazil, the classification used does
not allew for an adequate separation between steel production and steel
transformation, etc;ly

These difficulties have led to the utilizaticn of a broad
classification of industries into four groups only (including production
of iron and steel), No doubt, even in this approximate form, the
categories do not correspond strictly in scope, and this must be taken
into account when reading the tables,

1/ Clessification problems are further complicated by the fact that it
is only for Argentina, Mexico and Colombia that complete enumerations
could be obtained. of the produsts manufactured by the varicus
industries listed, _
2/ It is impossible, except in the very early stages of transformation,
to separate sompletely iron and stesl transforming industries from
industries transforming non-ferrous metals, An arbitrary line must be
drewn scmewhere, and it has been drawn in the case of this study by
the eliminatinn nf industries manufacturing elestrical equipment and
apparatus, precislon mechanic industries, optieal instrument~-making,
Jewelry and watchmaking industries, and finally of aircraft productionm,
as well as by the eliminatinn of all those industrial sectors specified
in the censuses of the respective countries, which shew a greater :
consumption in value of nor~ferrous metals than of ferrous ones, ar
which are specified to be prevailingly transformers of non-ferrous
metals, Nevertheless, eonsumption of non~ferrous metals in the
remaining industries is by no means negligible,

It should also be borne in mind that not only will the incustries
grouped into scme sectors for the respective countries differ considerably,
but there will often be some difference in coverage between the figures -
for different economic data referring to the same country,

Also, it hes not been possible to separate adequately, steel
production from certain forms of primary transformation, especially
foundry transformtion, In Bragil the separation made is highly arbitrary.

/Notwithstanding efforts
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- Notwithstanding efforts mde to achieve épproximate comparability,
serious discrepaneies remain betweén these four groups, The principal
ones are referred to in the noteé to Table A, Annex II, These notes
~ a3 far as they refer to the limitation of industries - are applicable .
also to other tables’ showing the same groupings even though they may
not be reﬁeated each time, |

In the ease of Brazil, the 1949 Census uses a different
classification from 1939, The industrial gééups of tables referring
only to Brazil and those of the tables co#ering seﬁeral cohntries butv
in which data for Brazil in 1949 are shnwn, have therefore a different

cverage from that shown in Annex III, The same applies to the
investment data for Argentina, ”

In the case of Mexico, the distinction betwsen primary and
gsecondary trensforming indusiries can nnly be drawn very roughly and
it has been felt preferable in general to combine the two groups
together,

2, Inflation and Conversion Problems

Another difficulty, which is inherent to the inflationary
conditions prevailing in the countries under consideration during
recent years, is that of the consequent distortions in the price
structure and the general unreliability of value data, particularly
for comparisons in time, This is specially true for data on the value
cf capital assets, which are generally the cumulative sum of values
which, although nominally honogenenus, are nct at all so in real terms,

A consequence. of infiationary conditions and of the multiple
exchange rates prevailing in the majority of the countries under
consideration, was the quasi-impossibility of converting value data to
one common monetary unit (e.g. the U.S, dollar), '

Difficulties connected with, firstly, the impossibility of using
mrney values as a unit of measure and, secondly, with conversion
problems, were one of the reasons for which the analysis of time trends
has been eliminated, Taken in comhination with classification problems,
they are the explanation of the fact thaf intercountry compariscns, in

/terms of levels
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terms of levels of productivity, etc, have been limited to the minimum
(Annex I) and that effort has been moncentrated on comparisons of
structures (production pattern, cost pattern, etc,) as they appear in
the different countries, Finally, combined with differences hetween
classificatinns of production and foreign trade .statistics and other
complicaticns, they have unfortunately prevented any useful comparison
between the output of iron and steel transforming indstries and imports
of corresponding products.l/

3, Unavallability of Date Expressed in Physical Quantities

The situation as to data expressed in quantities, is unfortunately
not any happier than that deseribed above in relation to meney values,
The reason for this is that, rarely in the case of raw materials
consuned and almeost never in the case of products elaborated, is a total
quantity given in one common standard of measurement, for instance in tons,
This difficulty is inherent in the strongly heterogeneous character of
the products of the industries under consideration, which hardly allows
them to be measured in any one physical quantity, Combined with the
abnrve mentioned problems of monetary valuation, it limits considerably
the scope of the analysis,

4, Douvble Couniing

This limitation is inherent in the industries studied; it resides
in the fact that double counting cannot be avoided between the products
of some of the industries analysed and the raw materials of 6thera.

The term "raw materials", as used in the censuses, covers all items
or products which are purchased hy the industry under consideration, be
it for the purposes of transformstion through such operaticns as milling
and grinding; be it only for a superficial change in aspect such as
takes place in the various metal-plating industries; be it for
integration without any transformation into a larger aggregate, suoh
as a motor car chassis which is purchased to be provided with a body

1/ For iron and steel.gmnducing industries, such comparisons may be - -
found in paper L.86.

/and sold



E/CN.12/293/kdd. 4

Issued provisionally at
the Bogota Meeting as
ST/ECLA/CONF,1/1.88
Page 61

and sold as a motor car; be it even, in certain cases, for re-sale,
Correlatively, the "raw material” ean be a semi-finished product

nf a steel mill, such as a bar or a sheet; it can be an intermediate
product of a transforming industry such as a holt or a washer; or
finally, it can he an almost finished and highly ccmplex mechanical
aggregate, such as a motor sar body, in relation to which the term
"raw material" can be used only by an extension of the language,
Moreover, all the raw materials considered in this study are.
themsclves the products - in the first case of the iron and steel
producing industries and the latter ones of the irem and steel '
transforming irdustries (not to speak of nen-iron and steel raw
materials, metallic or not),

Double counting, therefore, necessarily arises between the
prcducts of certain industries and the raw materials of ctherswhich
are identical items, This double counting cannot be adeguately '
eliminated without a very searshing investigation cf every individual
industryy  An attempt has been made, in Section VI, which deals
with ferrous raw materials, to limit its scope ty the following
devices:

a) The iron and steel producing industry has been left out of
the consideration ¢f raw material problems'fqr the purposes
of this study, Trus duplication between the products of
the iron and steel praiucing indnustry and the raw materials
of the iron and steel.tranafcrming industries are avcided,
Borderline problems remain, however, ir the ease of certain
indusiTies which can Le ronsidered either as iren and steel
producing or transforming ones, such as the foundry industry,
the wire-drawing industry, the pipe and tube producing
industries, These have systematically been elassified into

1/ This is the rcason why the U,S, Census of ianufacturers does not
give figures for consumption of raw materials or value ol products
shipped for any industrial groups, limiting these figures to
individual industries, In cortain cases, such as the refrigerator
and motor ear industries, no data for consumption of raw materials
and value of products shipped are given even for ope single industry,

/Group II A,



E/CN.12/293/4dd .4 N

Issued provisionally at
the Dogotn Meeting as
ST/ECLA/CONF,1/L,88
Page 62 '

"Group IT A.(Primary transformation of iron and steel) for the
purposes of this study, but it has been necessary to
reclassify some census data in qrdef.to separate them from
iron and stecl productinn, for,inétance in the case cf the
United States, This has not always been possible in‘the
case of foundries, Also, in other sections than VI, dnuble
counting remains, .

b) As far as the slimination of duplication within the iroﬁ
and steel transforming industrics is concerned, this could
be done in the case ~f primary transforming industries in
Argentina, . .

Two clearcut cases of duplication are those hetween production and
consumption nf wire and wire products (IﬁdustryAI) end preduction and
consumption'of pipes and tubes (Industry 8), Argentine'producticn
of wire and wire products is almost exactly equal to the consumptien
fo these products in the group of primary transforming industries
(II A,). On the other hand, conswmption of pipes and tubes in this
group is approximately equal to one sixth of the country's production,

" Double counting remains betwecn the products of such industries as the
nut, and bOlt-industry and the consumption of these items as raw
materials in nther primarj transforming industries, 'It cannot be
elimirated with the data aveilable in the census,

. .In the case of Mexico, the situation is simplified by the fact
that the only raw materials taken into éonsidération are products cof
iron and steei mills, plus a few simple intermediate products such as
wire and tubing, plus a relatively small amount (5 per cent) nf nen-
ferreus metals which are mainly used in one industrial group, that of
the transformation of non-ferrous metals which has been left out for
the purposes of this study, In addition, the problem of the consumption
of raw materials in, and the production of;foundries;ﬂhich cannot be
solved in the case of Argentina, appears simple: the consumption of iron
and steel in the form of ingots in Mexico in 1949 was 65.000 tons and

/the consumption
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the consurption of raw materials in the foundry industry, 59,000 tons,
It can bc assumed, thercfore, for purposes of simplification, that
no ingots other than those in the foundry industry were used,





