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PREFATORY NOTE

This study is divided into several volumes. The first one contains the Report
of the Sio Paulo Meeting. The others will reproduce in full the texts—slightly
abridged at times—of the papers presented at the meeting by the various experts,
together with a summary of the resultant discussions.

The report of the meeting -mclu,ded in this first volume of the study has four
annexes : the first covers the addresses delivered at the inaugural meeting ; annex II
provides a list of participants at the meeting, together with those experts or entities
which contributed papers but were not present; annex III lists all the papers pre-
sented, whereas IV is a study prepared after the meeting by the secretariat with
the collaboration of some Brazilian experts; this study, which was specifically
requested at the meeting, is an expanded report of that section dealing with the
motor vehicle industry, in which certain more recent data have been included.



EXPLANATION OF SYMBOLS

‘The following symbols have been used throughout this report:
Three dots {...) indicate that data are not available or are not separately reported
A dash (—) indicates that the amount is nil or negligible
A minus sign (—) indicates a deficit or decrease
A full stop (.) is used to indicate decimals
A comma (,) is used to distinguish thousands and millions
A slash (/) indicates a crop year or fiscal year, e.g., 1954/55

Use of a hyphen (-) between dates representing years, e.g., 1950-54, normally sig-
nifies an annual average for the calendar years involved, including the beginning
and end years. “To” between the years indicates the full period, e.g., 1950 to 1954
means 1950 to 1954, inclusive

References to “tons” indicate metric tons, and to “dollars™ United States dollars,
unless otherwise stated

The term “billion” signifies a thousand million

Details and percentages in tables do not necessarily add up to totals, because of
rounding

vi



INTRODUCTION

1. This report reviews the proceedings of the Latin
American Meeting of Experts on Steel Making and
Transforming Industries. It was held at Sio Paulo,
Brazil, at the kind invitation of the Government of
Brazil, from 15 to 28 October 1956, under the joint
auspices of the United Nations Economic Commission
for Latin America and Technical Assistance Adminis-
tration and of the Associagio Brasileira de Metais.

2. Brief mention should first be made of the various
developments which led to the meeting, and which
constitute its background. These might be summarized
as follows:

{a) June 1931. At its fourth session, held in Mexico,
the Economic Commission for Latin America adopted
resolution 10 (IV). This resolution, after taking note
with satisfaction of the first industrial study presented
by the secretariat,! recommended that other special
industry studies should be undertaken, including one
on steel. The resolution further authorized the Execu-
tive Secretary to call meetings of “industrial experts to
examine, on their personal responsibility, the conclu-
sions and recommendations c¢ontained in each study
before submitting them to the Commission”.?

(b) July 1951-October 1952, In accordance with
that resolution, the secretariat proceeded to prepare
various studies on the steel making industry, and
to organize the meeting of experts described in
paragraph (¢).

(¢) October-November 1952. At the invitation of
the Colombian Government, and in collaboration with
the United Nations Technical Assistance Administra-

tion (UNTAA), which had taken a deep interest in .

the problem, the Commission convened the Expert
Working Group on Iron and Steel Industry in Latin
America, which met at Bogotd, Colombia. There were
117 participants, and 83 papers were presented.

(d) November 1952-April 1953, The secretariat
gathered together the results of the Bogotd Meeting
in a document (E/CN.12/293) which was submitted
to the Commission’s fifth session held at Rio de Janeiro,
Brazil, in April 1953. At that time resolution 57 (V)
was adopted whereby, after expressing its satisfaction

1 Labour Productivity of the Cottan Textile Industry in Five
Latin American countries (E/CN 12/219), United Nations Pub-
lication, Sales No, 1951, IL.G

2 Spe ECLA Annual Report (E/2021 and E/CN.12/266).

with the report and the work of the Bogota Meeting,
the Cotunission recommended that the secretariat
should continue its studies on the steel making industry,
extending the scope of such research to include the steel
transforming industries, and should organize a new
mecting of experts from Latin America and other coun-
tries to study the problems outlined in the text of the
resolution.

(e) Moy 1953-September 1955, The secretariat pro-
ceeded with its studies, first revising the report of the
Bogota Meeting and preparing a final version which
appeared in print in the early months of 19552 and
commenced the new series of studies with which it had
been charged. As a result of this work, a report was
presented at the sixth_ sessiont in Colombia in August-
September 1955.* The Commission then approved reso-
lution 96 (VI}, in which it was recommended that
preparations for the present Sio Paulo Meeting should
be advanced.

(f) September 1955-October 1956. With the active
co-operation of the Technical Assistance Administra-
tion, and the efficient and enthusiastic assistance of
the Associagio Brasileira de Metais, the secretariat
prepared the Sdo Paulo Meeting. Ongmally planned
for June 1956, it was later postponed to October, In
addition to its own studies, the secretariat revised and
published for presentation at the meeting 96 studies
sent by experts from various countries, and from
international and private organizations.

3. This report is divided into four parts. Part I gives
the composition of the Meeting and the attendance at
it, and describes the manner in which the work was
organized; it also includes the agenda to which the
meeting worked. Part IT reviews the activities of the
meeting, and emphasizes its significance for industrial
development in terms of the economic development of
Latin America, Part III provides the reports of the
different sections and reflects the discussions which
took place. Finally, part IV summarizes those of the
meeting’s recommendations which require action on
the part of the United Nations,

8 Study of the Iron and Steel Inmdustry in Latin Americo
(E/CN.12/293/Rev.1, United Nations Publication, Sales No.
1954, I1.G.3. (The English edition is in two volumes.)

4 fron and Steel Transforming Industries in Selected Latin
American countries (E/CN.12/377).



PART 1
ORGANIZATION OF THE MEETING

A, Composition, attendance and organization of the work

1. OPENING AND CLOSING SESSIONS

4. The opening session of the meeting was held in
the Saldao Nobre of the Associagio Brasileira de Metalis,
at the Palacio Maui, Sio Paulo, Brazil, on 15 QOctober,
1956. Mr. Tharcisio de Souza Santos represented the
Governor of the State of Sdo Paulo. The opening
address was made by Mr. Luiz Dumont Villares, the
President of the Associagdo Brasileira de Metais. {See
annex I.) During the course of this session, speeches
were made by Mr, Carlos Prieto of Mexico, President
of the Compafiia Fundidora de Fierro y Acero de
Monterrey on behalf of the Latin American experts
present, Mr. Enzo Giacchero, Minister of the High
Authority of the European Coal and Steel Community,
for the experts from other countries, and Dr. Raul
Prebisch, Executive Secretary of the Economic Com-
mission for Latin America and representative of the
Secretary-General of the United Nations and of the
Director General of Technical Assistance Administra-
tion. (See annex 1.) ,

5. On 24 October, the eleventh anniversary of the
adoption of the United Nations Charter, the meeting
held a special commemorative ceremony. Speeches were
made by Messrs. Joseph Hein, Executive Chairman of
the meeting, Adriano Marchini, Director-Secretary of
the Associagic Brasileira de Metais, Mario Marceletti,
Sub-Director of the Field Office for Latin America
of the International Labour Office, Eduardo Albertal,
from the Office of the Representative in Brazil of the
Technical Assistance Board, and Bruno Leuschner,
Chief of the Latin American Regional Office of Tech-
nical Assistance Administration.

6. During the final plenary session, the meeting
heard a statement by the Rapporteur, Mr. H. W. A,
Waring, and approved the provisional report on the
work accomplished; the secretariat was authorized to
prepare it in its final form, and to introduce any changes
which might be necessary in order to make it as com-
plete as possible. During this closing session, on
27 QOctober 1956, which was also celebrated in the
Saldio Nobre of the Associagio Brasileira de Metais,
speeches were made by the following: Mr. Luiz
Dumont Villares, President of the Associa¢io Bra-
sileira de Metais, Mr. Luciano Romanutti, of Attos
Hornos de Zapla, Argentina, on behalf of the Latin
American experts, P. Bernardo Abrera, General Man-
ager, National Shipyards and Steel Corporation,
Manila, on behalf of experts from other countries,
Carlos Quintana, Director of the meeting and Chief,
Industry and Mining Division, Economic Commission
for Latin America, and Lucas Lopes, Honorary Chair-
man of the meeting, who declared the meeting closed.

2. CoMPOSITION AND ATTENDANCE

7. The meeting was attended by 214 experts from
the following Latin American countries: Argentina,
Brazil, Chile, Colombia, Cuba, Guatemala, Mexico,
Peru, Uruguay and Venezuela. Moreover, a total of
58 experts attended from Austria, Belgium, Czecho-
slovakia, the Federal Republic of Germany, France,
Italy, Japan, Luxembourg, Norway, Philippines,
Sweden, the United Kingdom and the United States.

8. In addition to the United Nations organizations
sponsoring the meeting, the following international
organizations were represented: International Labour
Organisation, Intergovernmental Committee for Euro-
pean Migration, and the High Authority of the Euro-
pean Coal and Steel Community. The complete list of
participants, together with the names of the representa-
tives of the international organizations, are given in
anmex II of this report.

3. ORGANIZATION OF THE WORK

(a) Direction of the work

9, Mr. Luiz Dumont Villares, President of the
Associa¢io Brasileira de Metais, acted as Chairman at
the opening session. The meeting afterwards appointed
two Executive Chairmen: for the first week Mr. Robert
N. Jafet, and for the second Mr. Joseph Hein.

10. General Edmundo de Macedo Soares e Silva
and Mr. Lucas Lopes were elected Honorary Chair-
men, and filled these posts during the first and second
weeks respectively.

11. The meeting was serviced by the following
secretariat :

Director
Carlos Quintana, for the United Nations Economic

Commission for Latin America (ECLA), and
Technical Assistance Administration (UNTAA).

Technical Advisers
Stefan Podgorski {(ECLA)
Nuno F. de Figueiredo (ECLA)
Roberte Matthews (ECLA)

Special Consultants
Fritz Riekeberg
Alexandre Stakhovitch®
Hector Canguilhem
Max Nolff

5 Loaned to the secretariat by the High Authority of the
European Coal and Steel Community.



Conference Officer
Monica Barnett (ECLA)

Editorial Section
Francisco Giner de los Rios, Chief Editor (ECLA)
Cesar de Madariaga, Spanish Technical Editor
(ECLA consultant)
John Parker, English Technical Editor (ECLA
consultant )

Adwinistrative Officer
Francis Shomaly (ECLA)

12. The Associagio Brasileira de Metais, in order
to co-ordinate the work of the meeting with the secre-
tariat named by the United Nations, and after prior
discussions with General Macedo Soares e Silva, and
more recently with the late Mr. Albert Scharlé,
appointed a Committee which collaborated in ensuring
the successful functioning of the meeting. This Com-
mittee consisted of Messrs. Luiz Dumont Villares,
Robert N. Jafet, Adriano Marchini, JoZo Gustavo
Haenel, Amaro Lanari Jr.,, Luiz C. Correa da Silva,
Eduardo P. Lozano and Fernando Toledo Piza.

13. Mr. H. W. A. Waring (United Kingdom) was
named Rapporteur.

{b) Discussion leaders

14, The following discussion leaders were appointed

for the various sections of the agenda:®

Marc Allard (France), Section A I: Reduction
furnaces.

Hector Canguilhem (Chile), Section A II: Use of
oxygen in steel making.

Jean Desvallées (France), Section A III: Rolling
wmills and finishing.

Pierre Coheur (Belgium), Section A IV: Non-
current steels.

Italo Bologna (Brazil), Part C: Training of per-
sonnel for the Latin Awmerican steel transforming
industries.

H. Opitz (Germany), Section B III: Economic and
technical aspects of machining.

Eugene C. Clarke (United States), Section B I:
Economic and techmical aspects of forging.

Joaquin Prieto Isaza (Colombia), Section B II: Eco-
nomic and technical aspects of casting.

Jo3o Gustavo Haenel (Brazil), Section D I: Roew
material requivements.

Amaro Lanari Jr. (Brazil), Section D I1I: Machine-
tool manufacture in Latin Awmerica.

Alberto Pereira de Castro (Brazil), Section D III:
Motor vehicle manufacture in Latin America.
Roberto de Oliveira Campos (Brazil}, Section D IV :
Integration of industrial resources ond develop-

ment problems of other mechanical industries.

15. Two secretaries were also named ifor each of
these sections, as follows:7

B See part I, section B hereunder for the general titles of the
agenda. In that part, and here, the itcms are given in the order
ila'l “;hich they were discussed. See ST/ECLA/CONF.4/1.2/

ev.4.

7 The sections are arranged in order of discussion of the
various items.

Section A I: Alexandre Stakhovitch (European Coal
and Steel Community) and Luiz Coelho Correa da
Silva (Brazil).

Section A II: Alexandre Stakhovitch (European
Coal and Steel Community) and josé Bonifacio da
Silva Jardim (Brazil).

Section A IIT: Bruno Leuschner (United Nations
Technical Assistance Administration) and Jorge da
Costa Lino (Brazil).

Section A IV: Fritz Riekeberg (Germany) and
Teodoro Niemeyer (Brazil).

Part C: Vicente Chiaverini (Brazil) and Max Nolff
(Chile).

Section B III: Jordio Vecchiatti (Brazil) and
Roberto Matthews (ECLA).

Section B I: Jodo Mendes Franca (Brazil) and
Stefan Podgorski (ECLA),

Section B II: Roberto Matthews (ECL.A) and
Miguel Siegel (Brazil).

section D I: Alexandre Stakhovitch (European
Coal and Steel Community) and Antonio Dias Leite
{Brazil).

Section D II: Mario Mendivil (Argentina) and
Fermino Rocha de Freitas (Brazil).

Section D ITI: Mauricio Grinberg (Brazil) and Nuno
de Figueiredo (ECLA).

Section D IV : Carlos Quintana (ECLA) and Jorge
Rezende (Brazil).

(c) Committees

16. Committees were formed for some sections of
the agenda, and the meeting nominated the following
experts to serve on them:

Committee on desulphurization: Messrs. Canguilhem,
Barbosa and Suarez. Messrs. Allard, Coheur and
Kalling acted as advisers.

Commitlee on traiwing problems: Messrs. Hartwig,
Robles, Santos and Sozio.®

Committee on economic evaluation of steel frans-
forming processes: Messrs. Krebs, Shaw, Waring,
Ivanyi, Leme, Wiley, Correa Lima, Orosco and
Novinsky.

Commitiee on raw materials; Messrs. Haenel, Leite,
Aramburu and Stakhovitch.

Committee on wmotor vehicle manufacture in Latin
America: Messrs. Rezende, Pereira de Castro, Grin-
berg and Orosco.

17. In addition a consulting group was formed to
examine problems relating to non-current steels. It was
composed of Messrs. Albuquerque, Capocasale, Coheur,
Fitterer, Niemeyer, Schneider and Suarez. The group
did not meet during the meeting because it decided to
work by correspondence afterwards. When it completes
the work entrusted to it, it will send the results to the
secretariat.

8 This Committee did not meet because the ECLA secretariat
suggested that, since employer-worker relations fell outside its
own terms of reference, the matter should be referred to the
International Labour Office,



18. Apart from the committees mentioned above,
a round table meeting was held on 18 October to discuss
rolling problems, in order to expand the discussion on
this item. These who attended the meeting included

Mr. Homes (Belgium) (in the Chair), Messrs. De
Beco, Savage, Visconti, Haenel, Taam, Schlesinger,
Lozano, Cartwright, Dowding, Costa Lino, Pujals,
Wilms, Fouassin, Toepfer, Larrabure and Desvallées,

B. Agenda

19. The meeting adopted the following agenda for
its working sessions:

Part A. Iron and steel making
Section I: Reduction furnaces
Section II: Use of oxygen in steel making
Section III: Rolling mills and finishing
Section IV: Non-current steels

Part B. Iron ond steel transformnig processes
Section I: Economic and technical aspects of

forging

Section II: Economic and technical aspects of
casting

Section III: Economic and technical aspects of
machining

Section IV: Economic evaluation of steel trans-
forming processes in Latin America

Part C, Training of personnel for the Latin Amer-
ican steel transjorming industries

Part D. Development problems of Latin America’s
mechanicel and metallurgical industries

Section I: Raw material requirements

Section II: Machine-tool manufacture in Latin
America

Section III: Motor vehicle manufacture in Latin
America

Section TV, Integration of industrial resources
and development problems of other
mechanical industries

20. A different order was followed in the working
sessions: part C was discussed before part B, and
within this, sections ITI and IV preceded sections I
and II. For the dates of the meetings and the papers
presented at them see annex III of this report.



PART 1II
SUMMARY OF PROCEEDINGS®

1. Procedure adopted and general comments

21, In this part of the report an attempt has been
made to summarize briefly the results of the meeting.
In a document of this character it is clearly impossible
to go into detail, but it may serve to draw attention
to the salient points.

22. At the opening session a statement was made
by Dr. R. Prebisch, the Executive Secretary of ECLA,
which set out very clearly the reasons why the ex-
pansion of Latin American steel transforming 1ndustrles
is essential.

23. Clearly, the expansion of Tatin America’s steel
production and steel transforming industries is an eco-
nomic necessity, and the vital questions which the
meeting has considered are what methods of production
and what technical improvements will give the best
results, together with some attempt at an economic
evaluation of the effects of this expansion.

24. As regards steel production, Latin American
countries are, in the main, handicapped by lack of
suitable coal; on the other hand they have considerable
advantages in the availability of high-class ore. In an
expanding economy, scrap is always liable to be short
and therefore the demand for iron ore and coke will
be high, which involves the provision of adequate coke-
oven and blast-furnace capacity.

25. The complexity of the steel transforming in-
dustries makes consideration of this subject and the
drawing of valid conclusions particularly difficult, but
a start has been made. At the first meeting of this type
held in Bogoti in 1952, particular attention was paid
to steel making, but in this meeting only specific aspects
of special interest have been covered, whilst a substantial
portion of the meeting has been devoted to a first
approach to the technical and economic aspects of the
transforming industries.

26. The mecting discussed various methods of iren
and steel making comprising sections on: reduction
furnaces; the use of oxygen in steel making; rolling
mills and non-current steels. It then considered the
training of personne! for the Latin American steel

9 A gencral summary of the proceedings and discussions as
presented by the Rapporteur of the meeting, Mr. H. W. A,
Waring, on 27 Qctober 1936,

transforming industries, a subject of vital interest in
view of the rapid expansion taking place and the need
for an enormous increase in the quantity of skilled
labour required.

27. 'The second part of the meeting, which was a
new departure in Latin America, was concerned with
the economic and technical aspects of machining; the
economic evaluation of steel transforming processes
and the economic and technical aspects of forging and
casting. Attention was then given to raw material
requirements; this was followed by consideration of
machine-tool manufacture and motor vehicle manu-
facture. The meeting concluded by discussing the
integration of industrial resources and development
problems of other mechanical industries.

28. The problems of highly industrialized countries
and those which are in the course of a greater or lesser
degree of industrial development are naturally some-
what different. In the industrialized countries a pattern
of production has been evolved over the course of years
but this has grown up somewhat haphazardly. The Latin
American countries can benefit from the experience of
the industrialized countries, not only as regards the
technical and economic aspects of various types of
processes employed, but also by learning lessons from
the errors committed in the past in the industrial plan-
ning of countries outside Latin America. The con-
sideration and the free discussion of these problems
are among the major reasons underlying the calling
of this meeting.

29. No doubt, each of the countries present—and
in fact each of the individual representatives of these
countries—will, to a certain extent, draw their own
conclusions from this meeting and apply them when
considering present and future planning in the indus-
tries with which they are primarily concerned.

30. In view of the widely different conditions
which prevail from country to country, even a simple
summary of the findings of the meeting is difficult, but
in the following paragraphs a number of points have
been drawn from the draft reports prepared by the
discussion leaders and secretaries of the groups
referred to above,

2. Principal points from reports of discussion leaders and group secretaries

A. IRON AND STEEL MAKING

SeEcrioN A I: (A) DESULPHURIZATION

31. The elimination of sulphur from pig iron is a
subject of major interest in Latin America, as the

majority of indigenous coal has a somewhat high
sulphur content.

32. FElimination of sulphur from pig iron can be
carried out;

(&) Ia the blast furnace;



(&) In the course of intermediate operation between
the blast furnace and the steel furnaces;

(¢) In the steel making furnaces.

33. Although the choice of the actual method to be
adopted is a matter to be decided by each individual,
country and company, it should be emphasized that the
documents presented all drew attention to the fact that
it is possible to increase the output of blast furnaces
by operating with a minimum of slag and a lower
basicity index, which also results in saving coke. The
resulting pig iron would, however, have a higher
sulphur content than when operating with a large slag
volume and a high basicity index.

34. Various methods of desulphurization by inter-
mediate operations were considered. The extent to
which these should be used in any particular plant
must depend on consideration of output versus cost.

35. It was emphasized that only processes which
have been tried and proved industrially should be
adopted, even if less well known processes might appear
less costly. On the other hand, in certain cases, in view
of the necessity for maximum production from the blast
furnaces, even if desulphurization outside the furnace
should prove more expensive, it may be advisable
to adopt it.

SecTioN A 1: (B) FURNACES

36. The development of electric low-shaft furnaces
for pig-iron smelting, the international low-shaft blast
furnace, and electric arc furnaces were discussed.

37. In the field of pig-iron production, it appeared
that while the electric low-shaft furnace had been com-
mercially developed, and could be used with either a
mixture of coal and anthracite or with charcoal as a
reducing agent, certain limitations still existed as to the
size of the unit, Development work on other types of
low-shaft blast furnace appeared to have been mainly
directed towards the use of low-grade ores and poor-
quality fuels.

38. Electric melting furnaces of various types were
also discussed and attention was drawn to the benefits
of making special and alloy steels in these types of
furnaces.

SectioN A Il: USE OF OXYGEN IN STEEL MAKING

39. The advantages of the use of oxygen in steel
making were generally accepted, but it was felt that a
systematic study of the cost of production of oxygen
was necessary, and it was suggested that this should be
undertaken by ECLA, in conjunction with experts
in this field.

40. As regards the different uses of oxygen in steel
making, it was not possible to formulate any general
rules as to the advisahility of adopting one process
as opposed to another. In each case this would have
to be studied in the light of the phosphorus content
of the iron process and the percentage of other metal-
loids present, and in the light of conditions prevailing
or likely to prevail in any given plant.

41. It was felt that when the cost of oxygen pro-
duction in Latin America, in varying quantities, had
been satisfactorily established it would be possible to

benefit from and interpret more fully the documents
presented.

Secrion A II1: ROLLING MILLS AND FINISHING

42. The problem of steel rolling in Latin America
was formulated in a document prepared by General
Edmundo de Macedo Soares e Silva (Brazil) and this
met with general acceptance. The main points that were
emphasized were:

() The necessity of providing for successive ex-
pansions and of thinking generally in terms of an
expanding market ;

(&) The rejection of cheap installations which might

‘have certain preliminary advantages but would soon

have detrimental effects;

(¢) Since complete ‘specialization of mills is not
normally possible, it was necessary to establish pro-
grammes which, without placing too heavy a burden
on the initial investment, would allow for the purchase
of a primary mill which could provide for future needs;

(d) Installations should be selected from those al-
ready tested, bearing in mind that untrained personnel
would be operating the mill in the earlier stages.

43. It was also emphasized that as quantity demand
is satisfied, quality requirements become higher and so
equipment must be adequate from this angle also.

44, Since the investment cost of rolling mills per
ton capacity in an integrated steel plant represents
more than half of the total investment, any error in
the selection of rolling-mill equipment will be costly.
Since, in the main, larger units are sturdier than small
ones, this may have a bearing on the cost of down
time and maintenance and repair, which may represent
a large percentage of total rolling cost.

45. Continuous casting was considered, and the
potential advantages for smaller Latin American plants
were obvious. In addition continuous casting might
assist the production of a primary mill which had
become too small to cope with the supply of ingots
of normal size.

46. The economic advantages of the process both
as regards capital and production costs were out-
lined. It was felt that while developments in continuous
casting should be closely followed, it might be pref-
erable for Latin America to await further progress in
other parts of the world, particularly if it were wished
to use the process for mild steel as distinct from
special steels,

SectroN A IV: NON-CURRENT STEELS

47. A number of Latin American countries are in
a favourable position to produce non-current steels,
owing to their exceptionally pure iron ores and the
existence locally of alloying elements, With tising
production, it is necessary that:

(@) The number of types produced should be limited
to the minimum possible; in order to achieve this the
problem of definition and classification has to be solved,
and it was felt that work in this field should be
continued ;

(&) The number of types produced should be spread
over the smallest possible number of mills and a wide



common planning of production programmes was thus
urgently necessary.

48. As may be seen from part IV of this report, the
meeting recommended action on these subjects on the
part of the United Nations.

B. IRON AND STEEL TRANSFORMING
PROCESSES

SectioN B I: EECONOMIC AND TECHNICAL ASPECTS OF
TORGING

49. The emphasis in the papers prepared was on
what had been achieved technically in industrialized
countries in the field of forging. Included in this was
consideration, for drop-forging, of cost factors and
investment and the minimum market demand necessary
to justify the installation of the process.

50. 1In a transition period, account had to be taken
not only of the length of runs but also of the effect of
the existence of the installation on future demand.
During this transitional period normal operational
methods might be uneconomic, and processes would
have to be adapted to allow for this.

51. The meeting considered that the evaluation pre-
sented for drop forging should be extended to machine
forging and press forging. The possibilities held out by
the most modern developments in cold forging should
also be explored, particularly in view of the savings
in raw material consumption which might be achieved,
and the substitution of cold forging for machining.

SEcrioNn B II: EcoNOoMIC AND TECHNICAL ASPECTS
OF CASTING

52. Consideration was given to technical and eco-
nomic problems of both steel and iron casting. From
the technical angle considerable interest was expressed
in the manufacture of nodular cast iron and it was felt
that further study should be given to this subject.

53. Foundry mechanization appears to be an urgent
problem, particularly because of its influence on costs,
and it was felt that the advantages in the saving in man
hours more than compensate for the cost of installation.

54. In the main, data on the casting industry was
incomplete and it was suggested that studies in this
field should continue in order to obtain more knowledge
of the capacity and conditions of foundries in Latin
America. The development of the industry in recent
years has been considerable, and it is considered that
the subject is of major current interest due to the num-
ber of enterprises which are modernizing their methods
of production and because of the trend towards the
setting up of numerous new enterprises in this field.

Secrion B IIl: EcoNOMIC AND TECHNICAL ASPECTS
OF MACHINING

55. The papers considered in this section dealt partly
with technical and partly with technico-economic prob-
lems. As regards the economic aspects, this was the
first time in ECLA and TAA meetings that an approach
had been made in this field and the first objective was
to devise means of studying it.

56. The meeting felt that the provisional approach
adopted by the secretariat, particularly in the two pa-
pers it had prepared, was on the right lines, and should
be extended to a full scale study covering selection of
types of equipment suitable for Latin American condi-
tions,

57. It was felt that particular attention should be
paid to considerations relating to the substitution of
human skill by mechanization,

Secrion B IV: EcoNOMIC EVALUATION OF STEEL
TRANSFORMING PROCESSES IN LATIN AMERICA

58. Rational application of investments is of critical
importance when resources available for industrializa-
tion are limited, but inadequate statistical data, particu-
larly as regards economic factors and technological co-
efficients, may limit the development of rational policies
within manufacturing enterprises or the carrying out of
industrial studies and economic planning.

59. A proposal for a new technique of evaluation
was presented to the meeting and discussed. The tech-
nique discards the notion of sectors or products and
penctrates more deeply into the economic structure by
evaluating basic processes, The evaluation of products
is in fact reduced to determining the composition of
the materials employed and their subsequent processing.

60. The technique offers sufficient elasticity corre-
sponding to the required degree of accuracy. Since
evaluation of processes includes complete requirements
for input of resources per unit of weight or time, as well
as determination of unit costs, rapid predictions can
then be made for varying degrees of manufacturing
integration. In planning the manufacture of a new pro-
duct, therefore, estimates could rapidly be made cover-
ing anything from an entirely integrated operation from
basic materials to final products through cases when
manufacturing was complemented by the purchase of
semi products and industrial services from outside
suppliers.

61. In all cases a reliable forecast could be made of
the total resources required, such as man power, mate-
rials, investment in plant and working capital as well as
unit costs, level of selling prices, profitability rate at
various levels of capacity utilization, growth rate re-
quirements, and the competitive position as regards
imported products.

62. During the discussion, the economists present
expressed the view that the proposed technique of
evaluation :

(2) Was potentially a useful tool in the group of de-
vices employed by planners and business executives,
when attempting to predict the possible performance of
new or enlarged industries;

{b) Was applicable to situations where an economic
evaluation would result in implementation or rejection
of a proposed development project;

(¢) Represented a substantial implementation of
input-output methods and constituted a valuable instru-
ment for linear programming in some economic sectors,

63. The industrialists taking part in the discussion
agreed with the advantages of applying this method of
evaluation to economic control of enterprises and pointed



out its originality in the use of costing as a means for
predicting capital structure.

64. As will be seen from part I'V of this report, the
meeting recommended that development work on the
technigue described should continue and that its useful-
ness should be tested in pilot studies.

C. TRAINING OF PERSONNEL

65. From the studies presented and the discussions
which took place, it was clear that there were serious
labour training problems at all levels in the Latin
American steel transforming industries.

66. The urgency of the problem justified the pro-
posal that ECLA and UNTAA should be asked to
make a wide examination of the situation in Latin
America in order to determine the extent of the skilled
labour deficit,

67. Tt was felt that in the case of engineers, the
following steps might be advisable:

(¢) Formation of a Latin American specialization
centre, making full use of existing institutions;

(&) Amplification of the scholarship and fellowship
systems and post-graduate courses,

68. With regard to section (&) of the preceding
paragraph, the meeting considered that co-operation
from ECLA and UNTAA would be necessary.

69. Measures which might be taken into considera-
tion to alleviate the shortage of technicians were:

(@) The setting up of technical schools in areas where
steel transforming indusiries were established, which
would give preference to the training of technicians in
metallurgy, machine construction, and electro-tech-
nology ;

(&) More extensive use of training within industry;

(¢) Selected immigration of technicians.

70. With regard to skilled workers, the following
points were suggested :

{(a) The development of industrial apprenticeship
systems in co-operation with specialized organizations;

(P) Intensive training of additional workers in spe-
cial courses and the wide use of TW.1.;

{¢) The encouragement of skilled labour by means
of adequate promotion systems; -

{(d) Selected immigration.

71. The need for instructors led to the following
suggestions:

{a) There should be an interchange of instructors
between various countries both in order to increase their
knowledge of various types of industry and by training
within schools in the countries visited ;

(&) The establishment of an instructor training cen-
tre for all Latin America by expanding that run by
SENAI in Brazil

72. It was considered that the collaboration of the
ILO would be very useful in connexion with section (&)
of the preceding paragraph.

73. In general it was also suggested that the imple-
mentation of ECLA’s technical glossary project would
be advantageous for all Latin American countries.

D. DEVELOPMENT PROBLEMS OF LATIN
AMERICA’S MECHANICAL AND METAL-
LURGICAL INDUSTRIES

SectioN D I: RAW MATERIAL REQUIREMENTS

74. Tt is expected that Latin American steel produc-
tion will be doubled within 5 years, although consump-
tion will increase by only 46 per cent during the same
period. This rate of increase of production, which is
much larger than the increase in consumption, is typical
of the development of many less industrialized countries.
The discrepancy is, however, especially pronounced in
Latin America, as a result of the excellent development
prospects for steel industries in the majority of Latin
American countries.

75. The development of the mechanical engineering
industry in Latin America raises the problem of in-
creased production of non-current steels. It was felt
that as capacity of the large integrated plants increases,
smaller plants could turn to both special qualities and
shapes, although this would necessitate additional in-
vestment and additions to their technical staff.

76. In the course of the discussion of the papers it
was clear that more information should be sought and
ECLA was therefore requested, with the assistance of
specialized organizations, to make a study on the fol-
lowing lines:

() Consideration of the policy of amortization which
should be followed by the iron and steel making and
transforming industries, suitable for the economic neces-
sities of Latin American countries;

(6) A study of the most effective methods of com-
pilation, presentation and publication of statistics of
production, consumption and trade in steel products in
Latin America, together with other types of information
on the steel industry;

() A study of the probable market for iron and steel
products with a view to preparing projections of the
demand for steel. This would involve consideration of
methods to be adopted taking into consideration: (i)
elasticity of demand in relation to income; (ii) elas-
ticity of demand in relation to industrial production;
(iii) input-output ratios.

Secrion D II: MACHINE-TOOL MANUFACTURE IN
LaTiN AMERICA

77. The relative size of enterprises in Latin America
and in other countries was considered together with the
types of machines which should be manufactured in
Latin America. No clear conclusions could be drawn
as to the comparative advantages of large and small
organizations but, as regards production, it was con-
sidered that the production of heavy special products,
highly automatic machines, those with intricate operat-
ing mechanisms, and very large heavy or complex ma-
chines only manufactured in highly developed countries
was not advisable.

78. No doubt the larger and more complicated ma-
chines would eventually be made, and it was considered
that this could be facilitated by the economic integration
of Latin American countries, which would increase the
size of the market.

79. Production would be facilitated if agreements
were concluded with foreign manufacturers in order to
obtain not only designs but also adequate technical



assistance. This could be complemented by the inter-
change of technicians and could be extended to the
sales organizations of the various firms. The establish-
ment of standards and the selection of suitable types of
steel for various forms of production was also neces-
sary. Finally, Latin American producers might comple-
ment their own production by using components made
more economically by either domestic or foreign manu-
facturers.

80. The ownership of patents and trade marks pre-
sented a difficult problem but it was felt that the way
could be smoothed by the co-operation of the local
machine-tool manufacturers’ associations, which should
not encourage the introduction of prototypes of machines
without a prior manufacturing agreement with the
foreign firm concerned.

81. Technical improvements in machine tocls made
machines obsolete in a period much shorter than had
previously been considered normal and the depreciation
policy followed should be such as to adequately cover
the replacement of the asset within a reasonable period.

82. In many Latin American countries the rates al-
lowed by the taxation authorities did not conform with
reality and it was felt that the competent international
organizations should undertake a study of this problem
and advise on suitable depreciation rates.

Secrion D II1: MoTOR VEHICLE MANUFACTURE

83. Discussion centred around the general problems
relating to motor vehicle manufacture in under-developed
econormies.

84. It was recognized that the installation of such
new and complex industries, so much related to other
important sectors of the economy, could only take place
if there were deliberate measures tending to foster such
development.

85. Although conditions differed substantially from
country to country, in the main it appeared that in the
case of light and heavy lorries and tractors and jeeps,
the market in Brazil and Argentina appeared to be suffi-
ciently large to favour production at reasonable cost,
although in the main cost comparisons and methods of
evaluation generally were somewhat inadequate for a
proper appraisal to be made. On the other hand, pas-
senger car production would seem to merit special cau-
tion, since this branch of the automotive industry re-
quires a considerably broader market and much greater
facilities in the way of auxiliary mechanical industries.

86. A further important problem was that relating
to the difficulties of reconciling the steadiness of design
of vehicles over a long period of manufacture in Latin
America with annual changes in the same designs in the
foreign parent companies. Because of dependence on
imported components this question was serious.

87. Finally there were problems relating to raw ma-
terial supplies. The creation of an automotive industry
implies additional supplies of raw materials and finished
product, mainly made of steel. The steel industry and
the manufacturers of parts and pieces probably will not
create production facilities, with related high invest-
ments, before large-scale automotive manufacture has
begun.

88. As a result of the foregoing, the meeting recom-
mended that the United Nations, in co-operation with
other institutions should undertake:

{a) A survey of the motor vehicle market of Latin
America both from national and regional points of view,
with special reference to the elasticity of supply. This
work would contribute to the setting up of more uni-
form criteria on the subject and would also serve as a
basis for an examination of the problem of integration
of the regional motor vehicle market;

(5) A study of the motor vehicle industry in Brazil,
using the evaluation method proposed in the paper en-
titled Economic evaluation of the iron and steel trans-
forming processes in Latin America. The work would
be useful in determining the impact of the programme
for the development of the motor vehicle industry on
that country’s economy and at the same time would help
in the examination and improvement of the techniques
of analysis proposed in that paper. The study should
be extended afterwards to other countries, in conjunc-
tion with nominated experts.

SectioN D IV : INTEGRATION OF INDUSTRIAL RESOURCES

89. It was considered that some countries had
achieved such a degree of progress in industrialization
that a new step of a different kind should be taken by
pooling up resources represented by existing installa-
tions, in order to enter into the manufacture of heavy
equipment such as that required for steel making, pulp
and paper, mining and the manufacture of heavy chemi-
cals. The economic advantages would be savings in
foreign exchange and better utilization of ex1st1ng
facilities.

90. Considering that this kind of grouping of indus-
tries constitutes an important factor in economic de-
velopment, it was suggested that development banks
and institutions should help and encourage integration.
These agencies in turn, might request technical assist-
ance from the United Nations.

91. Medium and long term financing on the basis
of credits to be obtained from the development and
banking institutions was considered. It was however
essential that, if this credit were to be granted, the
locally produced material should be of good quality.

92. The meeting considered the possibilities of Latin
American integration at the regional level, on the basis
of a survey prepared by ECLA. The trade committee
of ECLA would be meeting in November in Santiago
and the working group preparing this meeting had come
to the conclusion that the problem should be tackled on
the basis of supra-national or multi-national markets, at
least for those products which cannot be manufactured
economically on the basis of the demand of a single
natiof.

93. The meeting recommended that ECLA should
undertake the study of industrial integration possibili-
ties as a first step towards the preparation of specific
projects.

94. It was considered that in order to achieve Latin
American integration it would first be necessary to
standardize and rationalize specifications for steel and
for products made from iron and steel, and agree on
certain tolerances. It was recommended that ECLA, in
conjunction with other national and international agen-
cies, should study this project, including the standardi-
zation of nomenclature for tariff purposes.



PART III
SECTIONAL REPORTS

A. Iren and steel making

SectioNn A I. REDUCTION FURNACES

95. The world iron and steel industry, as it exists
today, is based on the reduction of iron ores by coke,
m the conventional blast furnace. In this process, as
well as in most other special methods developed for
extracting iron from its ore, many of the impurities
present in the raw materials are to a greater or lesser
extent also present in the metal produced. Sulphur is
one of them, and its presence in steel has to be carefully
limited to low wvalues, for most applications of that
metal,

96. In Europe, the problem of sulphur elimination
is gradually becoming more pressing since the sources
of choice raw materials have been or are being quickly
exhausted and since the requirements of quality have
been gradually raised.

97. In Latin America, the problem is already pre-
sent, even though its iron and steel industry is in its
infancy, because most of the available coal has a high
sulphur content (see proceedings of the Bogotd
Meeting).2®

98. The elimination of sulphur from pig iron down
to levels acceptable for steelmaking can be carried out
(@) at the blast furnace; (&) by some intermediate
operation between blast furnace and steel furnaces. The
choice between the above alternatives will have to be
made after balancing the respective advantages and dis-
advantages. Of the papers presented at the S3o Paulo
meeting, two were concerned with the first possibility
and four with the second.

99. The #frst mentioned (ST/ECLA/CONF.4/
A I-5) had special significance during the discussions
since 1t was a careful presentation of operational data
obtained at Huachipato (Chile). It suggests a method
for judging to what extent desulphurization should be
carried out inside the blast furnace and/or by the
processes described in other documents.™

100, On the basis of the document mentioned, the
meeting considered the sulphur contents and the coke
rates resulting from operation with different values of
the slag basicity index and of slag volume. As an illus-
tration, it was shown that in order to obtain a low
sulphur content (0.05 per cent) in the pig iron, Hua-
chipato had to use either a higher basicity index (1.3)
which allowed operation with a minimum amount of
stag (453 kg/ton) or a basicity index 1 which re-
quired an enormous amount of slag (1,443 kg/ton).

10 See A Study of the Iron and Steel Industry in Latin Amer-
ica, op. cit, val. 1, Chapter ITI.

11 See ST/ECLA/CONF.4/L.A I-1, 2, 3 and 6.
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101. The first alternative was obviously preferable
if it had been decided to carry desulphurization to 0.05
per cent sulphur in the blast furnace.

102. However, it was also shown that when using
a basicity index 1 the furnace would operate with a
minimum of slag (392 kg/ton) and a minimum of coke
consumption (756 kg/ton), but the sulphur content
would be 0.116 per cent. Then, of course, there would
have to be a separate desulphurization operation, after
the blast furnace, but the capacity of the latter would
have been increased appreciably.

103. The meeting considered that the method used
in gathering and presenting those data was objective
and thorough, and should be recommended to other
plants wishing to gather their own operational data on
the same question.

104. Another paper (ST/ECLA/CONF.4/L.A
I-4) explained the general theory of desulphurization
by slags within the blast furnace itself, and those de-
sulphurization processes that take place in the ladle and
within the mixer, It provides an excellent guide for a
clear understanding of the specific problems involved.

105. The meeting also considered the soda-ash pro-
cess!? which is well known and has been in wide use
for a long time. Its range of applicability is limited to
the removal of moderate amounts of sulphur (40 to 82
per cent yield, depending on the initial sulphur). Three
possible ways of applying this treatment were consid-
ered: (a) single treatment in the transfer ladle; (&)
double treatment in the blast furnace ladle and in the
transfer ladle; (c) treatment using 2 teapot ladles in
cascade.

106. The reagent used (sodium carbonate) is a sec-
ondary raw material (produced industrially) and rela-
{ilx{rely expensive compared with a primary raw material
ike lime.

107. Typical of the method is a reduction of 0.100
per cent initial to about 0.050 per cent final sulphur.
For the range mentioned an amount varying from about
6 kg/ton (single treatment) to 2 kg/ton (2 teapot ladles
treatment) is required. No special heavy equipment is
needed except in case (¢), when 2 teapot ladles are
necessary. No extra time is required beyond 1 to 2
minutes for skimming the slag.

108. Temperature losses are small (1.5° C/kg of
soda ash/ton) in cases (a¢) and (&), while in case (¢)
an actual advantage is claimed over normal practice
since the operation is rapid, does not require any
rabbling and because there is a very substantial iron
recovery.

12 See ST/ECLA/CONF4/L.A I-1.




109. Consideration was given to the fact that the
soda ash process, besides its limited range of sulphur
elimination, has two disadvantages: soda is corrosive to
the refractory linings of ladles and furnacs; the re-
liability of the process is only average in cases (@)} and
(&) although it is good in case (¢). Occasional rejects
might be expected due to incomplete desulphurization
resulting from interfering factors (presence of oxidized
slag, incomplete removal of soda slag, etc.). The process
is widely used and proved industrially (Arbed, Corby,
Paz del Rio and many other plants). It is flexible and
can be used whenever and wherever required without
important extra equipment and without deviating much
from proven plant practices. It is also adapted to large
scale production.

110. The meeting paid particular attention to the
Kalling process'® which has a remarkable capacity for
sulphur removal, from 0.50 or even 1.00 per cent initial
down to around 0.005 per cent final sulphur. The
reagent used is good quality lime ground to below
0.5 mm, an addition of 1 to 3 per cent soda ash being
helpful. The quantity required varies from 12 to 6
times the amount of sulphur to be removed, the efficiency
being higher with a higher initial sulphur content.

111, In a typical application, 15 kg of lime will
reduce the sulphur from 0.150 down to 0.010 per cent.
The process does require special equipment, in the form
of refractory lined bottle-shaped vessels of 25 to 30 tons
capacity, to be rotated on a special motorized stand
at some 30 r.p.m. However, mixers and/or transfer
ladles might become unnecessary, the net investment
in a new plant being thus reduced. Some 10 to 20
minutes rotation time is enough for complete sulphur
removal. The loss in temperature varies from 10° to
25° C., depending on the practice chosen (with or
without mixer, with or without use of transfer ladles).
The iron losses appear to be particularly small.

112, The process has been proven industrially, and
is in use in a few plants in Furope. However, no
vessel of capacity larger than 30 tons has been built
so far. This capacity may yield an output of some
48 to 60 tons/hour or some 360,000 tons/year; this, it
was thought, could satisfy many Latin American plants
but would be insufficient to cope with the requirements
of the open hearths of such a plant as Volta Redonda
or others to be similarly equipped. Some experts re-
marked that such installations would require much
higher hourly deliveries of pig iron to the steel furnaces
leading to multiple vessels and rotary stands, and to
plant practices apparently not fully tested yet. Expert
and reliable crane operation would seem essential in
order to manoceuvre the heavy vessels on to and out
from the rotary stands without damage to the equipment.

113. However, several experts were of the opinion
that the high efficiency of sulphur removal and the
already successful industrial use on a moderate scale
seems to warrant careful attention being paid to the
present and future possibilities of the Kalling process.
Its excellent reliability seems to ensure repeated and
total removal of sulphur, leading to better quality and,
it is claimed, to appreciably higher yields at the rolling
mills.

13 See ST/ECLA/CONFJ4/L.A I-2,
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114, Small to medium sized Latin American plants
making tonnage steels and faced with a serious sulphur
problem might de well to consider the Kalling process.
This process seems also particularly recommended for
high quality steels.

115. The IRSID process was also examined,!? a
novel method in which desulphurization is alse accom-
plished with lime. The range of sulphur removal seems
to he about the same as in the Kalling process, but even
lower sulphur contents can be reached more easily and
taster (0.003 per cent when blowing with nitrogen).

116. The process consists in blowing a suspension
of finely ground lime (90 per cent below 0.250 mm)
in compressed nitrogen or air through immersed tuyéres
placed at the bottom of a converter-shaped vessel.
The quantity of lime in suspension is around 35 kg/cubic
metres, and to lower the sulphur from about 0.100
per cent to 0.010 per cent the blowing of some 1.2 per
cent is sufficient.

117. The time of blowing is only 3 to 5 minutes.
As for equipment, besides the special converter-like
vessel, a fluidizing apparatus, ball mills, screens and
compressed nitrogen or air installations are required.

118. The temperature losses in the operation itself
seem to be of the order of 15° C. The same vessel can
now be used for transfer of the liquid pig iron and for
desulphurization, thus avoiding other temperature
losses.

119. The iron loss is claimed to be only 0.1 per cent
when the used lime is processed so as to recover iron
content.

120. The operation with nitrogen has the disad-
vantage of requiring a supply of this gas, not always
available, The use of compressed air seems also to lead
to low final sulphur contents in the iron.

121, The IRSID process, although new, is promis-
ing, but no industrial use has yet been reported. The
use of 12 to 15 ton vessels is now being developed
and larger ones will be tested in the near future. The
reliability of the process seems to be excellent, ensuring -
almost complete sulphur removal.

122. Since lime is relatively cheap, the Kalling and
IRSID processes are advantageous where high amounts
of sulphur have to be removed.

123. The treatment of pig iron or steel with syn-
thetic desulphurizing slags (Perrin process) was con-
sidered when the meeting discussed the corresponding
document.’® The range of applicability seems limited:
from 0.100 down to 0.030 per cent sulphur for pig iron
and from 0.040 down to 0.010 for steels,

124, The process requires special equipment and
additional labour for preparing a synthetic slag (a mix-
ture of lime and fluorspar for pig iron and of lime and
alumina for steel). This slag is used in amounts varying
from 2.5 by weight for pig iron to some 3 to 4.5 per
cent for steel

125. Considerable handling seems to be called for.
Besides, the day-to-day preparation and handling of
molten slags of the types required might prove quite dif-
ficult and requires a perfect control of shop operations.

126. No industrial use was indicated for the process
in the case of pig iron. For steels the process is in

14 See ST/ECLA/CONF.4/L.A I-6,
13 See ST/ECLA/CONF4/L.A 1-3.




use at Ugine (for special steels and limited sulphur
removal) and at Cokerill-Liége (for steel castings).
Better steel quality was claimed to result from the
action of the aluminous slag in the direct treatment
of steels.

127. The meeting noted that all documents pre-
sented drew attention to one very important point:
it i5 possible to incrvease greatly the output of the blast
furnace by using less slag and o lower basicity index,
and having at the same time o lower coke rate. The
resulting pig iron, having a higher sulphur content, can
be desulphurized afterwards by one of the methods
described. The extent to which this should be done
depends on considerations of output versus cost. Among
these considerations the participants thought the fol-
lowing worthy of mention:

(@) As an insurance for its capital, it seems pat-
ticularly advisable that Latin American plants, when-
ever possible, should adopt equipment and processes
which are well proven industrially. In other words,
cost considerations alone, when they favour a new and
unproven process, should not lead to a decision in
favour of that process;

(b) In the Latin American area, production needs
are so great that any increase in output of equipment
such as blast furnaces should be considered even when
the final cost is a little higher.

128. The meeting agreed that the following pre-'

liminary conclusions could be drawn from the dis-
cussion on desulphurization :

(i) Latin American plants might do well to try to
increase their blast-furnace output by resorting to a
lower slag basicity index, thus using less slag and
saving coke;

(ii) If the resulting initial sulphur content of the
pig iron is moderate (around 0.15 per cent) and a
final content of up to (.04 or 0.05 per cent is acceptable,
the soda ash method of desulphurization could probably
be used satisfactorily;

(i) If the sulphur content of the pig iron is higher,
or if a very low sulphur is desired, the Kalling process
or a development of the IRSID process should be
considered, although at this date the latter process
is still at the experimental stage.

Note on electric and low-shaft furnaces

129. The farther development of Latin American.

pig-iron and steel production has produced a number
of technical problems requiring careful study. In the
field of pig-iron production, the meeting considered
papers on the low-shaft blast furnace and the electric
pig-iron furnace.!® Both types possess inherent features
which are of particular significance for Latin American
conditions.

130. The development of the International Low-
Shaft Blast Furnace at Qugrée, Belgium, is directed
towards the liberation of low-grade ores and fuels.
Results achieved to date indicate that this type of
furnace might have interesting possibilities for Latin
America.

131. The electric pig-iron furnace at present appears
to be suited for certain well-defined economic condi-

18 See ST/ECLA/CONF4/L.A I-7 t0 9.

tions. Opinions were noted in respect of the use of
charcoal which appears to be entirely satisfactory from
a technical point of view. Further advances in the size
of available units—at present of about 200 metric tons
per day—appear technically feasible but may yet take
some time to develop.

Sectiox A II.

132. The iron and steel industry is universally based
on the reduction of iron ore in the conventional blast
furnace. Once the pig iron has been obtained, it is trans-
formed into steel by the elimination and/or reduction
of the various elements introduced into it through
oxidation, mainly the oxygen contained in the air.

133. At the meeting, several documents were pre-
sented relating to the new techniques that have been
developed to replace air by oxygen of varying degrees
of purity, according to each particular case.

134. The use of oxygen increases productivity and
improves the thermal balance of the steel-making
furnace because nitrogen, which is a detrimental charge,
is not introduced or is introduced in smaller quantities.

135. The meeting examined the problem from a

USE OF OXYGEN IN STEEL MAKING

- general angle, as well as from the scientific and tech-
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nical aspects of the use of oxygen for making steel.1?
Its use in methods of obtaining steel by blowing per-
mits a broad range of pig-iron composition. In other
words, pig iron can be used which could not be used
with air blowing. Moreover, as there is a better head
recovery, a greater amount of scrap can be used. From
another angle, oxygen blowing results in the production
of satisfactory steel which seems, in some cases, to be
even better than that obtained by conventional methods.
If the oxygen is used in a Siemens Martin furnace, the
same general advantages apply.

136. During the last five years surface blowing
with oxygen in a furnace similar in shape to the con-
ventional converter has acquired particular importance.
It is known for short as the LD process and was
described to the meeting in detail.®

137. It is clear from the discussion on this docu-
ment that the method has been used for pig irons con-
taining a maximum of 0.2 to 0.3 per cent phosphorus,
a minimum of 1.2 per cent manganese and a maximum
of 0.05 per cent sulphur, Recent research has shown
that the phosphorus content can rise to 0.5 per cent
providing two slags are used (with the corresponding
increase in cost), while the manganese content of the
pig iron can be regulated at will by adding manganese
ore to the blast-furnace burden. Should the sulphur
in the pig iron exceed the acceptable limit for applying
the LD process, it could be reduced beforehand to an
acceptable level by one of the processes discussed earlier
in the meeting.1?

138. The quality of the steel is considered to be
the same as, and in some cases even better than,
Siemens-Martin steel.

139. The meeting also examined a special docu-
ment?® dealing with the method of blowing with oxygen

17 See ST/ECLA/CONF.4/L.A TI-1.
18 See ST/ECLA/CONF4/L.A II-3.
19 See the preceding section A I, paragraphs 95, ¢f seq.
20 See ST/ECLA/CONF4/L.A 11-6.



on the surface of the metal bath in a tilting rotating
“converter”; this method has been applied to phos-
phorus or Thomas pig iron with a phosphorus content
of 1.8 per cent and 0.2 per cent Si. According to ex-
perience to date, this process is easy to control, has a
high heat recovery and does not produce fumes, which
are relatively costly to eliminate. Moreover since the
blowing takes place at reduced pressures, oxygen of a
relatively low degree of purity can be used.

140. As with any new process, the duration of the
total operating cycle, that is, the time which elapses
between two heats has to be specified and/or improved ;
furthermore the consumption of refractory material
seems to be quite high.

141. From the Latin American point of view, it is
advisable to await the results obtained when this process
is applied to pig irons with a higher Si content than
is the case at present, that is by increasing it to around
1 per cent.

142. The meeting also studied the technical and
economic aspects of the use of oxygen in converters,
open-hearth furnaces and electric furnaces.®' Interest-
ing data are included in each case, but in order to
interpret their technical and economic aspects a sys-
tematic study is required of the cost of producing
oxygen, The possibility was explored of this study being
undertaken by ECL.A as soon as possible, in collabora-
tion with several of the experts who attended the
meeting.

143. There was also an examination of the quality
of the steel made on the basis of the various techniques
of oxygen blowing in comparison with Siemens Martin
steel. When the relevant document?? was discussed,
there was a general concensus of opinion that the steel
quality was acceptable even if the nitrogen content was
not as low as about 0.002 per cent.

144. On the other hand, the meeting agreed that
the conventional Thomas process, with or without
oxygen-enriched air, is still a simple and cheap method
of obtaining good quality steel. In the case of the
Thomas converter with oxygen-enriched air, that is up
to 40 per cent, the process is more flexible and also
the nitrogen content can be reduced to limits of the
order of 0.03 per cent.

145. The numerous studies, both theoretical and
practical, which are currently being undertaken in
Europe, show that the conventional Thomas process
continues to be very important for treating pig irons
with P contents of the order of 1.8 per cent. This is a
particnlarly interesting conclusion in the case of
Colombia.

146. 1In examining all the documents presented and
the discussions relating to them, the meeting reached
the following general conclusions:

(i) To make steel having up to 0.20 per cent carbon,
surface blowing with oxygen in the converter (LD)
results in a good quality of steel and is economic pro-
vided that the cost of oxygen is acceptable;

(ii) When selecting a process to be used, the guiding
principle should be the phosphorus content. If this is
at a maximum of (.3 per cent, the adoption of surface

21 See ST/ECLA/CONF4/LA 1I-2,
22 See ST/ECLA/CONFA4/L.A 1I-5.
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blowing with oxygen in the converter should be studied
more thoroughly and the results compared with those
of the conventional open-hearth process. This com-
parison should in fact be made in all possible cases;

(iii} When the phosphorus in the pig iron lies be-
tween 0.3 and 1.8 per cent, oxygen blowing in the
rotary converter can be explored. In any case, however,
the results of this process should be awaited since it has
only recently been tried out on an industrial scale;

(iv) If the phosphorus is about 1.8 per cent, the
conventional Thomas process can be used (air blowing)
or any of its variations such as with Oz HoO (steam),
03-COz or blowing with oxygen-enriched air,

{v) From the standpoint of quality, all the processes
involving the use of oxygen result in steel of acceptable
quality, always providing that they are applied in
accordance with the appropriate working practice or
technique for each one;

{vi) From the cost standpoint, the choice should be
based on such important factors as the price of oxygen
and the end use of the steel; '

(vii) As for the cost of producing and using oxygen,
it was proposed that ECLA should make a detailed
study of the problem, to be published as soon as pos-
sible, on the basis of the data appearing in the various
documents presented to the meeting;

(viii) Once the cost of oxygen is known for the
various Latin American countries, a much more ac-
curate interpretation can be made of the documents
presented.

147, Finally, the meeting also discussed two papers®
describing the use of electric arc furnaces for steel
production in Europe and the United States.

Section A IIl: ROLLING MILLS AND FINISHING

148, Two basic considerations and some of slightly
less importance were in the minds of the experts who
participated in this section’s debates. The two basic
ones were:

(¢) That rolling mills, taking together those for
roughing and Anishing, usually represent about 50 per
cent or more of the total investment in an integrated
steel works; the full importance of this can be under-
stood when it is remembered that capital is, as a rule,
very scarce in the Latin American countries;

(b) That steel demand in Latin America is rapidly
expanding and accelerates very speedily as soon as a
local steel plant is put into operation. Under these cir-
cumstances, it is extremely important that there should
be careiful selection of the type of rolling-mill equipment
to be installed in a plant in order to avoid losses through
premature obsolence or through lack of space for
expansion facilities once fthe original ones prove
insufficient to meet demand.

149, The problems posed to designers of Latin
American rolling-mill equipment are further compli-
cated by the large number of different shapes which
have to be produced, especially if the mill in question

23 Moreover, some experts at the meeting sustained the view
that the Thomas process using oxygen-enriched air can also be
zpplied to pig iron contaiming .1-0.2 per cent phosphorus.

24 See ST/ECLA/CONFA4/L.A 1-10 and A TII-10,



is the only one in a country, so that there is no pos-
sibility of specialization.

150. The meeting considered the various aspects to
be taken into account when designing a rolling mill for
a Latin American country, and the first document®®
discussed several solutions for the problems posed to
the designer under different conditions. This provided
an excellent introduction to the general problem,

151. Other papers presented to the meeting described
specific aspects of rolling-mill problems which will be
discussed later on. One of them®® specifically described
the expansion plans of an old-established plant, the
Compania Fundidora de Fierro v Acero de Monterrey,
Mexico. This plant was built at the beginning of the
century, principally for rolling rails and medium weight
construction shapes, plus merchant bars and light sec-
tions. The expansion consists of a new merchant bar
rolling mill, with an annual capacity of some 150,000
tons, and a new blooming mill with a maximum capacity
of 1 million tons, to produce blooms and billets, Any
excess over the plant’s finishing capacity is intended for
sale to rolling mills currently based on steel made from
scrap smelting,

152. Three more documents?? covered specific types
of rolling mills, namely, blooming mills, the rolling of
flat products and the rolling of bars, shapes and struc-
tures. During the discussions it was noted that, unfor-
tunately, none of the documents covered the equally
important aspect of rolling blooms to billets, nor blooms
to large structures and rails, Another paper®® referred
to the replacement of the expensive blooming mills by
forges and presses, which can be an economic solution
for expanding a small works up to a capacity of 80,000
tons a year. Moreover, the latest progress in continuous
casting of steel was examined.?® This process, once fully
developed, may facilitate elimination of the heavier types
of blooming mills through the continuous production
of a smooth, smaller ingot which can be rolled into final
shape, without impairing the structure of the steel, with
a small reduction from its original to its final section.
Finally, reference was made to a mill of special design®®
for cold rolling of flat products; this mill requires less
investment than standard equivalent equipment, and
provides some interesting features.

153. As the outlines submitted by the secretariat to
the authors had requested discussion of equipment for
various sizes of plants ranging from very small annual
tonnages to a maximum of 1 million tons a year, the
main papers®! may be divided into two types: first of
all, there were the two papers relating to blooming mills
and the rolling of flat stock, where units of the most
modern type are capable of handling one million tons
and more per year; various types and sizes of equip-
ment were described, with indications in each case of
the range considered advisable by the author, together
with suggestions for possible limited expansion; sec-
ondly, there was the paper dealing with merchant bar
and rail mills. In this case, units do not usually exceed
a capacity of 250,000 tons a year, but expansion is

25 See ST/ECLA/CONF4/L.A TII-1.
26 See ST/ECLA/CONF4/L.A TII-9,
27 See ST/ECLA/CONF4/L.A III-2, 3, and 4.
28 See ST/ECLA/CONF.4/L.A TII-S.
29 See ST/ECLA/CONFA4/LA I1I-6.
30 See ST/ECLA/CONF.4/L.A TII-7.
31 Sec ST/ECLA/CONF4/L.A TI1-2, 3 and 4.
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achieved by adding more units. The paper describes a
few small size units and several specialized larger mills
with an annual capacity of 250,000 tons. The three docu-
ments mentioned supply, in addition to brief descrip-
tions of the units proposed, considerable information of
an economic character, such as investment cost, annual
capacity, requirements for labour, maintenance services,
power and supplies, either in money values or in physi-
cal units.

154. During the discussion of the paper relating to
blooming mills, the main interest of the participants
centred round the question of how the author proposed
to expand capacity, passing from the lower output solu-
tions to the larger ones without scrapping any equip-
ment at all, or scrapping only the minimum. For a wide
range of productive capacity these questions were satis-
factorily answered, but it became evident that, in order
to provide for future expansion, at almost every stage
of the plant’s development, some idle capacity has to be
installed, thus increasing amortization costs and similar
charges.

155. The same type of questions were asked in rela-
tion to the rolling of flat products, but in addition there
was thorough discussion of the guestion of quality of
the product, in particular the possibility of producing
plate and sheet of even thickness, adequate for deep
drawing work, such as road vehicle bodies. The lack of
uniformity of the sheet produced in small scale hand
operation was unanimously accepted.

156. Conversely there was no general agreement
concerning uniformity of plate and sheet produced in
two-high or four-high reversing mills (Steckel). This
type of flat products mill had been considered in the
paper,®? and the authors expressed clearly that they
weré not in favour of it, due to lack of uniformity of
the product. The economic advantages or disadvantages
within an adequate size range for this type of mill were
not discussed. Tt therefore appears clear that, in addi-
tion to excess capacity due to the need to provide for
future expansion, quality considerations may lead to the
temporary installation of units which are larger than
necessary for the supply of a Latin American market.

157. The meeting also discussed the rolling of struc-
tural shapes on three-high mills versus two-high re-
versing mills, While a number of European plants are
equipped with the latter type of mill, the North Ameri-
can practice favours the three-high mill, especially when
the roughing unit is a separate two-high mill.

158. For structural mills of medium capacity, how-
ever, it would hardly be justifiable to instal the separate
roughing mill, Under these conditions, which are those
prevailing in Latin America, the two-high reversing
mill, with several stands in line, seems to be preferable
to the more rigid three-high mill.

159. Other questions raised referred to the problem
of training personnel, The various authors expressed
the views that the more mechanized the units were,
the less skill was necessary from the workers, except
for the maintenance crews, which should comprise
expert specialists.

160. Finally, part of the discussion centred around
technical matters, as for instance: advantages and dis-
advantages of individual motor or gear-box drives for

82 See ST/ECLA/CONF4/L.A TI-3.



multi-stand mills; lubricants and coolants for various
types of products in cold strip mills, etc.

161. The main conclusions reached, or the points
on which most of the participants agreed, are the fol-
lowing ;

(1) Utmost care should be exercised in planning a
rolling mill in order to leave sufficient space for future
expansion. For example, if the next step in increasing
the capacity of a two-high blooming mill is to add
behind it a smaller unit to handle billet reduction, ade-
quate space should be reserved when designing the
original plant;

(ii) When designing a plant which will expand with
growing demand, initial over-investment cannot be
avoided. The general view in this connexion was that
even under the most favourable conditions, few plants
operating in a country with little or no industrial tra-
dition could expect to reach full capacity immediately,
but would probably have to operate at lower rates for
some three to four years;

(iii}) Conversely, it was stated that experience in
operating hand mills does not, as a rule, facilitate the
worker’s adaptation to highly mechanized units;

(iv) In connexion with the quality of flat rolled
products, especially for deep drawing operations, only
the continuous or semi-continuous strip mills are cur-
rently considered to be entirely satisfactory. Commer-
cial tinplate, cold and hot rolled sheets of satisfactory
quality for certain purposes can, however, be obtained
on a Steckel mill; one case was also reported of a
planetary mill making hot rolled strip under favourable
conditions. The latest advances with this type of mill
indicate that it might possibly be developed into a
useful and not too expensive mill for flat products in
medium-sized plants;

(v) Four finishing stands were considered as the
minimum to give satisfactory quality in a semi-
continuous hot strip mill;

(vi) Progress in the field of continucus casting has
been extraordinary in recent years, but it was felt that
from the point of view of continuity of operations it
cannot, at the present stage of its development, be
recommended for steel plants in Latin America in
complete substitution of standard type blooming mills.

Section A IV. NON-CURRENT STEELS

162. The need to produce non-current steels in
Latin America has become more acute since several
countries in the area have entered upon the production
of machines and road vehicles.

163. The main problems involved in the production
of those steels are the multiple types and relatively
small size of domestic markets. Both problems tend to
make production uneconomic save for certain specific
cases.

164. The first attempts to establish classifications
for non-current steels were made by the High Author-
ity of the European Coal and Steel Community for
purely statistical purposes, but as yet these have not
been finalized. Since some form of classification is
essential in order to approach the problem of non-
current steels, the meeting recommended that advan-
tage should be taken of the work already done by the
High Authority, dividing these steels into two groups:
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{a) special steels and (b) quality steels, which does
not in any way prejudice a subsequent detailed classi-
fication.

165. All high-value non-current steels will be con-
sidered to be special steels, and quality steels those
which are used in large quantities, but which require
less precision than the first group.

166. There is a favourable basis for a non-current
steel industry in all Latin American countries, since
all have good quality iron ores on which the developing
steel industries must depend when there is a great
shortage of scrap, such as exists at present in all
countries,

167. Brazil, for instance, has excellent ores in
Minas Gerais, which are smelted with charcoal, thus
placing the country in a situation as good as that of
Sweden, the classical producer of high-value steel. The
Fatin American countries are also rich in ores of all
metals essential to the making of steel alloys.

168. The other working factors are not so favour-
able—particularly electric power. In all the countries
in question there is a shortage of power, and therefore
this point must be cleared before establishing any non-
current steel plant,

169. The meeting also considered that other work-
ing elements such as refractories, liquid fuel for the
furnaces, etc., present less difficulties. The most difficult
question will be that of personnel, since without highly
skilled workers and technicians the establishment of a
non-current steel—and above all special steel—plant
cannot be considered. The selection of personnel must
be not only based on technical ability and intelligence,
but also on character and sense of responsibility. The
slightest negligence in a metallurgical process has far
graver consequences than in machining, since in this
latter case the error can be seen immediately, whereas
in steelmaking it can only be detected after all the
production costs have been incurred.

170. As a result of the Second World War, Brazil
became the first Latin American country to commence
production of non-current steels. The papers presented
to the meeting on that country®® show the present and
future consumption and production prospects, Two
plants make special steels, and four make quality steels.
Production at present covers 26 per cent of the demand
for special steels, and 60 per cent of quality steels.
Current or projected expansions should improve these
percentages to 59 and 87 respectively. In some groups,
the demand will have to be met by imports, since they
are items used in only small quantities, or those which,
for technical reasons, will not be produced until 1962,

171.  1In the highly industrialized countries the aver-
age percentages, compared to total raw steel production
(ingots) are 89 for special and 15-16 for non-current
steels. In Brazil, the figures in relation to production
are 1 per cent for special steels and 5.5 for non-current
steels. These figures indicate the state of industrial
development in Brazil, as compared with highly indus-
trialized countries.

172. As an example of the problem in a small

country, a paper on Chile3 revealed that the situation
as regards development was very similar to that of

33 See ST/ECLA/CONF.4/L.A IV-1 and 2.
34 See ST/ECLA/CONF4/LA IV-3.



Brazil, Relative and absolute technical developments
are in a lesser degree, and this reflects in the consump-
tion figures. The only group of quality steels which
shows a large consumption is one arising from the
Chilean copper industry—that of mill balls and bars,
which gives an anticipated consumption of 20,000 tons
for 1962, This and other guality steels will be supplied
by the Huachipato plant, so that only a small part of
the demand will remain to be covered by imports.
These consist of such varied types and qualities that it
is economically impossible to set up domestic manu-
facture.

173. Given the continuing economic development of
the majority of Latin American countries, the meeting
considered that sooner or later several of them must
undertake the making of non-current steels.

174. In a separate document® the meeting was given
several examples of the establishment of plants of dif-
ferent sizes for the production of special steels, showing
the investment necessary in each case. This document
also gives cost calculations for special steel production—
a subject of great interest for all countries. Because of
the general lack of knowledge of the individual cost
items in Latin American countries, and the considerable
difficulty of the problem itseli, only one cost calculation
is given for a plant of pre-determined size, although it
includes various qualities within the different groups

83 See ST/ECLA/CONF4/LA TV-5.

of special steels. A cost calculation is made for each
individual type, according to available figures, which
gives an indication of the production costs in a plant of
this kind.

175. When establishing a non-current steel plant,
consideration must be given to each of the relevant
factors, in order to define the economic prospects. It
was determined that such factors include: (e} limitation
of the number of qualities to the minimum possible,
and (b) distribution of the quality groups between the
smallest possible number of plants, with closely co-
ordinated production programmes. To achieve this ob-
jective the producer and consumer must work closely
together, establishing programmes which by their sim-
plicity will allow the greatest possible economy in the
plants.

176. To ensure this condition, it was proposed that
a Committec should be set up in ECLA to examine
both this aspect and the difficult and multiple problems
of classification, standardization and simplification of
types. To this end, it was thought advisable to take
into account the work done by the High Authority of
the European Coal and Steel Community. Since this
work falls within the scope of the ECLA Iron and Steel
Committee, constituted at the fifth session, the meeting
appointed a consulting group, to assist the said Com-
mittee in this work.3

36 See part 1 of the present report, paragraph 17.

B. Iron and steel transforming processes

SectioN B 1. EcoNOMIC AND TECHNICAL ASPECTS OF
FORGING

177. One of the main purposes of the meeting was
to interchange ideas concerning technical and economic
aspects of the application of forging processes in the
industrialization of under-developed countries. Since this
process of transformation in its present form of de-
velopment is relatively little known in Latin America,
the greater part of the session on this subject had an
informatory character, with foreign experts summariz-
ing the present status of forging industries in the
United States and Europe. The meeting felt that drop-
forging methods using mostly drop-forging hammers
were better suited to Latin American conditions owing
to a lower capital intensity in comparison with press
forging.

178. The final part of the meeting on forging was
devoted to economic evaluation of drop-forging pro-
cesses under Latin American conditions, involving as-
pects of investment and manufacturing costs as a funec-
tion of market size. The study presented®" indicated
that the difference between selling prices of drop forg-
ings in an industrialized area and an area representing
typical Latin American conditions is approximately 44
per cent. The analysis of this difference showed that
70 per cent was due to financial requirements resulting
from high capital intensity and only 30 per cent to
higher manufacturing costs,

37 See ST/ECLA/CONF.4/1.B I-5.
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179, The papers reviewed by the meeting®® indi-
cated the following characteristics of drop forging
methods: in industrialized countries for the sake of
speed of output, hammers are used below their maxi-
mum forming capacity, since multi-impression dies for
continuous forging from bar stock require an additional
arca of die surface and additional rigidity of the ma-
chines for off-centre blows. Secondly the speed of out-
put requirements limit the amount of metal utilization
to an average of 73 per cent.?® Thirdly, multi-impression
dies require a large amount of die steel and machining,
which result in high cost, and unless it is distributed
over a large number of forgings, the die replacement
cost per ton of output becomes excessive,

180. Since total useful life of drop forging hammers
is usually between 14 and 20 years, the possibility of
employing less expensive and slower hammers of obso-
lete design cannot be entertained, because market con-
ditions are almost certain to change during the life of
the machine, requiring faster productive output. At the
same time the potential market for drop forgings de-
velops in response to their availability; hence a new
plant in an undeveloped area would very probably have
to go through a period of very short productive runs.
In view of the heavy investment, it was deemed that
some adaptation of method would be required for the
transitory period of market development, to adjust the
manufacturing costs to prevailing conditions,

38 See ST/ECLA/CONF4/L.B I-1 to 4.
- 39 See ST/ECLA/CONF4/LB I-1.



181. In order to increase the material utilization,
preforging operations must be developed to a stage
where the amount of steel during the final impression
forging is sufficient only to produce hydraulic pressure
to fiil exactly the die cavity, and produce the minimum
“flash”. To achieve this effect and at the same time
reduce tooling costs, the preforging operations must be
carried out by an auxiliary, less expensive hammer,
such as, for instance, a pneumatic type. In this way the
principal hammer, working with only one centrally lo-
cated impression, can be used almost at its maximum
forming capacity, and will therefore produce heavier
average forgings. The resulting rate of output in forg-
ings per hour is naturally considerably reduced, but
output in kg per hour is partly offset by heavier
forgings.

182. The single impression dies, especially of insert
type, are much less expensive to produce, and, what is
important under Latin American conditions, there is
a considerable reduction in the amount of die steel
required. Stress was laid on the disadvantage of this
method of reducing die life in comparison with multi-
impression dies where the wear is distributed between
several impressions.

183. From the initial investment point of view, the
addition of a preforging hammer to each drop hammer
productive unit is partly or wholly offset by the reduc-
tion of die-shop equipment, since slow-down in output
rate proportionally reduces the variety of forgings to
be handled, and moreover simpler dies are required in
this method.

184. The estimates indicated that within the range
of average runs of between 2,000 and 4,000 forgings
per order, application of process adaptation should re-
sult in over-all savings of approximately 7 per cent of
total manufacturing costs.

185. The meeting recommended that the type of
study submitted to its consideration should be extended
to (a) forging for heavy engineering, (&) machine and
press forging, {¢) cold forging.

SectioN B II. EcONOMIC AND TECHNICAL ASPECTS OF
CASTING

186. Steel foundries are comparatively advanced in
Brazil, Mexico, Chile and Argentina, where the level
of semi-heavy mechanical industry has been reached,
and the foundries supply the material normally corre-
sponding to that level. In the other countries much less
progress has been made. Almost the entire industry
works with electric furnaces with capacities mostly
ranging from half a ton to 6 tons. The use of converters
combined with cupolas is not very common, The larger
pieces are cast with metal from open-hearth furnaces.
In Brazil pieces of up to 35 tons have been cast. At
times weldments replace steel castings, and this method
is interesting although sometimes, because it is cheaper
to do so, the trend is to use castings,

187. The meeting showed great interest in obtain-
ing more information and statistical data relating to the
number of electric furnaces in operation, the industry’s
productive capacity and on working conditions in gen-
eral. The data relating to productivity are scanty and
the figure of 150 man-hours per ton of castings, as

17

deduced from one of the papers presented®, ought to
be subjected to further study.

188. Foundries of some size usually have adequate
control laboratories, and produce articles of reasonable
quality, mainly in accordance with ASTM specifications.

189. In Brazil there are about 18 electric furnaces,
with an approximate monthly output of 2,500 tons.
Electric energy costs are rated at 0.5 cruzeiros per
kWh in industrial areas. There is also a trend in that
country towards the use of basic linings, because of
the local manufacture of magnesite bricks. Monolithic
roofs are also frequently used in the electric furnaces.
Stress was laid on the difference between the Brazilian
case and that of most of the other countries where the
use of acid linings is common, and where monolithic
linings are also quite frequent.

190. In connexion with gray iron foundries, the
meeting showed great interest in the following subjects:

(i) The use of steel scrap in cupolas, and recarburi-
zation processes using this system, or in electric fur-
naces;

(i) The use, and the manufacture of nodular iron,
instead of malleable iron, particularly in connexion with
the automotive industry;

(iii) The progressive mechanization of foundries;
(iv) Obtaining of greater details on productivity.

191, In relation to point (i), the meeting analysed
recarburizing processes, which are interesting from the
economic point of view, because steel scrap is cheaper
than foundry scrap in most countries except Mexico;
it was concluded that recarburization in cupolas, or in
electric furnaces, had been used for some years on a
commercial scale in various parts of Latin America.

192. Coke consumption is normal. Only 5 per cent
more coke is needed for recarburization in excess of
normal consumption. The coke should be of selected
quality, particularly as regards S content, since there
is an evident tendency for the steel charge to absorb
sulphur. In the cold air cupola the highest possible
temperatures are maintained {of the order of 1350° C),
but at the same time the blowing is slow, to prevent
rapid combustion of the coke, The coke ought to be
relatively large in size, with adequate porosity. The slag
retained is relatively basic and fluid.

193. There is a reduction in the hourly output of
the cupola, which can be up to 30 per cent. The coke
bed is kept relatively higher than in normal operations.
Carbon contents of from 2.5 to 3.5 per cent are obtained.
Forehearths can be used to obtain greater uniformity
in the metal. Although the carbon contents can vary
slightly, at levels around 3.5 per cent, it is considered
that specifications of the articles usually produced by
this process do not require an absolute control of these
carbon levels. In any case a uniform and regular opera-
tion can be obtained. There was disagreement on coke
consumption since during the discussion opinions were
put forward relating to consumptions exceeding the
normal ones by as much as 30 per cent and more (18 to
20 kg per 100 of charge), whereas other experts main-
tained the view that there was only 5 per cent excess
over that consumption. The experts consulted promised
more detailed written communications on the subject.

40 See ST/ECLA/CONF4/LB 1I-1.



194. The meeting also examined refractories con-
sumption. It was stated that consumption in the fusion
area was relatively higher,

195. As to recarburization it was indicated that at
times ferro silicon was added in the charge, and at
times final adjustments were made in the pouring
ladles. It was also maintained that it was difficult to
obtain carbon levels exceeding 3.2 per cent, although
there were also opposite views on this subject. It was
observed that in Germany recarburization in cupolas is
normally done in hot air cupolas, while at the same
time it was pointed out that two installations were being
put up, one in Brazil and the other in Cuba, of the so-
called metallurgical blast cupolas, which also recarbu-
rize steel scrap. This experience will provide muore
information on the subject. Nevertheless it was stressed
that the recarburization in acid cupolas, with cold air,
was advantageous from the economic standpoint, even
though it requires greater control and technical care.

196. With respect to point (ii), manufacture of
nodular iron®!, the meeting observed that great interest
was shown in Latin America in its properties and appli-
cations, as well as in the lower investments that might
be required for the heat treatment section. In Brazil,
a factory will shortly start producing nodular iron, and
experiments are being made in other countries,

197. The meeting thought, as a conclusion derived
from the discussions, that it was advisable to give
further study to the properties of nodular iron with
regard to magnetic properties, losses through histeresis
and corrosion in comparison with ordinary gray iron.
The meeting also deemed it advisable to make a more
thorough analysis of the problems that may arise with
arsenic additions in the material handling operations
and the influence this may have on the refractories, in
particular of the Jadles, as well as on auxiliary equip-
ment.

198. The use of an alloy of magnesium and ferro-
silicon appears to offer cost advantages as compared
with ordinary nickel-magnesium alloys, apart from the
fact that better mechanical properties are obtained,
through the introduction of small percentages of silicon
in the material. The use of copper magnesium alloys
is restricted by the price and by the amount of residual
copper that may remain in the metal.

199. In relation to point (iii), foundry mechani-
zation,** it was concluded that due to the relative in-
fluence on costs of the value added by labour, and of
fixed expenses, the progressive mechanization of foun-
dries is amply justified despite the financing costs,
which are usually high in Latin America.

200. The meeting considered that the mechanization
of the section for handling sands and moulding was
most important, as well as a better knowledge of the
properties and applications of sands.

201. There is a tendency to use sand slingers when
the weight of the pieces exceeds 200 kilos. Below this
size, moulding machines are preferred.

202, TFigures were presented to the meeting for

foundries which have undertaken extensive mechani-
zation ; they revealed a very considerable decline in the

41 See ST/ECLA/CONFA4/L.B II-7.
42 See ST/ECLA/CONF4/L.B II-2 and 5.
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number of man-hours, with the consequent reduction
in costs.

203. The meeting took into account in relation to
point (iv) the inadequacy of data to appreciate the
number of man-hours and productivity for the foundries
as a whole, so that it recommended that studies on those
subjects should continue in order to obtain more data
concerning the number, capacity and conditions of
foundries in Latin America. Since the development
of the industry in recent years has been considerable,
it was thought that the subject was very topical and
interesting, due precisely to the number of enterprises
which are modernizing their methods of production,
and the new companies which are being set up in
this field.

SectioNn B III. EcONGMIC AND TECHNICAL ASPECTS
OF MACHINING

204. In order to facilitate the analysis and discus-
sion of conclusions, the papers presented to the meeting
i this section of the agenda*® can be divided into two
groups—one dealing with the economic aspect of the
process, and the other with the development of machine
tools and cutting tools.

205. It was stated that the low productivity in
machining in Latin America is fundamentally due to
deficiencies in work preparation, methods, procedures
and utilization of machines, all of which are related to
poor management since they are almost exclusively a
function of the organization and techniques introduced
by managers or directors. Cutting operations are gov-
erned by basic laws, so that the relative advantages
of each machining process must be about the same in
all countries.

206. In the particular case of lathes, the meeting
concluded that two-thirds of productivity losses were
due to deficiencies in the unit time spent on the job
and only one-third was accounted for by the unit time
required for preparation. When the meeting examined
the causes which affect unit time of execution it was
agreed that important deficiencies were not apparent
in net time of execution, when the tool is in contact
with the metal, but in lost time betwen the end of one
cut and the start of another. There was ample pos-
sibility of improving productivity in this direction with-
out large additional investment.

207. There are other causes which exert a marked
influence on productivity. Amongst these are poor
utilization of more automatic or bigger lathes or of
the properties of specific raw materials, deficient organi-
zation of the whole operation of the factory—particu-
larly in connexion with the supply of materials for the
lathe operator—lack of adequate methods for quality
control, and lack of uniform quality of raw materials,
limiting the utilization of automatic machines and in-
creasing the proportion of rejects. All these factors are
further aggravated by the lack of technicians and
skilled labour.

208. In compartison with industrialized areas, it was
recognized that Latin America is in a favoured position
with respect to cost per machine-hour and cost of
machining per piece as a result of cheaper labour, not-

43 See ST/ECLA/CONF.4/L.B III-1 to 7.



withstanding the higher capital costs involved in the
same operations. In industrialized countries, however,
there is a relatively greater cost reduction with in-
creasing mechanization, investments and length of the
runs, As regards this latter aspect, it was agreed that
the scale of operations is not a limiting factor in the
adoption of more mechanized equipment, and it was
stressed that increased mechanization in Latin America
would only be limited by the lesser availability of capital
and the smaller incentive for greater investments.

209. The meeting showed that, although at first
sight the adoption of more mechanized equipment in
Latin America would appear to be inconsistent, since
it would involve substitution of cheap and abundant
labour by capital, it appears to be necessary because
of the shortage of skilled labour required for the opera-
tion of more simple machines. On the basis of this
assertion, and those mentioned earlier, it may be stated
that the centre lathe, for instance, is an obsolete ma-
chine in so far as production operations are concerned
not only in more industrialized areas, but also in Latin
America and that the transformation of universal ma-
chines by the use of hydraulic tracer attachments is a
most satisfactory solution. The advantages of the tracer
lathe lie in the rapidity of setting up, precision, the use
of simpie tools of more or less standard design, and its
great versatility. These comments are also applicable
to other machine tools such as boring lathes, facing
lathes, milling machines, special grinders and planers.

210. The meeting decided that the work presented
by the secretariat on the method of evaluation of metal
working processes should be continued, and should
include selection of the most suitable equipment for
Latin America, with a view to replacing scarce skilled
labour by mechanization.

211. From the analysis of machine-tool and cutting-
tool development, the conclusion of the meeting is that
the following changes in lathe design may be expected,
given the present situation and the evaluation of general
costs, which are increasing whilst those of tools are
decreasing: (a) higher speeds; (b) greater power;
(¢) bigger feeds; (d) greater rigidity and precision;
and (e) greater complexity, but demanding less
operator skill,

212. The meeting was of the opinion that cutting
tools of the most modern type, which require no sharp-
ening, are of special importance to Latin America,
where skilled labour is scarce.

Section B IV. EcCONOMIC EVALUATION OF STEEL
TRANSFORMING PROCESSES IN LATIN AMERICA

213. Rational application of investment capitals is
of critical importance in industrialization with limited
resources, Inadequate statistical data relating to eco-
nomic factors and technical coefficients for industries
at the development stage do not permit a rational policy
to be established within manufacturing enterprises or
the carrying out of industrial studies and economic
planning.

214. A proposal for a new technique of evaluation
was discussed at the meeting.#* The technique discards

44 See ST/ECLA/CONFA4/LB IV-1,
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concepts of sectors or products and penetrates more
deeply into the economic structure by evaluating basic
processes, The evaluation of products is in fact reduced
to determining their composition in terms of the amount
of processing of different types required to manufacture
them.

215. The evaluation of a process must be based on
data from enterprises engaged in the activities under
study. Such enterprises may vary in size, degree of
mechanization, degree of integration of activities
towards basic materials, diversity of products, propor-
tion of capacity utilization and productive efficiency.
Application of the management type of analysis based
on a “break-even” concept permits their characteristics
to be converted rapidly to a comparable basis. Calcula-
tions of practically attainable capacity is achieved by
applying the law of diminishing returns in terms of
elimination of environmental deficiencies affecting pro-
ductivity. Establishment of acceptable deficiencies per-
mits the final determination of the cptimum efficiency
level which would assure mimmum manufacturing
costs for a size of operations which had been selected
in relation to market demand.

216. The technique is sufficiently elastic to allow
evaluation to a required degree of accuracy, ranging
from approximate general terms at one extreme to
another where the exact detailed evaluation coincides
with conventional engineering estimates.

217. Since evaluation of processes includes complete
requirements for input of resources per unit of weight
or time, as well as determination of unit costs and
seliing prices, rapid predictions could be made for
varying degrees of manufacturing integration. There-
fore in planning the manufacture of a new product,
immediate estimates could be made for an entirely
integrated operation from basic materials to final prod-
ucts or, if only certain stages of manufacturing were
contemplated, for complementing them by the purchase
of semi-products and industrial services from outside
suppliers.

218. In all cases a reliable forecast could be made
of the total resources required, such as manpower,
materials, investment in plant and working capital as
well as unit costs, level of selling prices, profitability
at various levels of capacity utilization, growth rate
requirements, and competitive position towards im-
ported products.

219. During the discussion the economists present
expressed the views that the proposed evaluating tech-
niqgue was (o) potentially a very useful tool in the
group of devices employed by planners and business
executives who were attempting to predict the possible
successful performance of new or enlarged industries;
(b) applicable to situations where an economic evalua-
tion might result in implementation or rejection of a
proposed development project; (c) a substantial imple-
mentation of input-output methods and constituted a
valuable instrument for linear programming in some
economic sectors.

220. ‘The industrialists taking part in the discussion
agreed with the advantages of applying this method
of evaluation to economic control of enterprises and
pointed out its originality in the use of costing as a
basis for predicting capital structure,



221. The special committee formed to discuss the
matter further examined the necessary studies required
to perfect the technique into a complete working form.
The following recommendations were made:

(i) Since the potential utility of this evaluation
method was of more than regional interest, it would
be advisable if ECLA could undertake a study of it
in conjunction with the Economic Commission for
Europe and the Bureau of Economic Affairs of the
United Nations;

(i1) The present committee members would con-
tinue to serve as advisers until the evaluating tech-
nique acquired its final, usable form;

(iii) A pilot study should be undertaken at once for
the practical evaluation of the technique,

222. During the subsequent plenary meeting on the
automotive industry,®® the following recommendation
was made:

“It is recommended by the participants in the
- Latin American meeting of Experts on Steel Making

and Transforming Industries, held at S3c Paulo,
October 1956, after considering the discussions on
the road vehicle industry and the paper presented
by Mr. Podgorski on Economic evaluation of the
iron and steel tramsforming processes that a study
should be made of the road vehicle industry in Brazil
using the evaluation system proposed in that paper,
in order to examine and improve upon the tech-
niques therein described.”

45 See section I IIT, paragraphs 288 ef seq.

{. Training of personnel for the Latin American steel transforming industries

1. (GENERAL ASPECTS OF THE PROEBLEM

223. The discussion of the problem resolved itself
into two main aspects: (@) the training of engineers
and technicians and (&) training of foremen, skilled and
semi-skilled workers, and instructors. With regard to
the training of executives, and to the problems of
scientific management and productivity, it was recom-
mended that ECLA and UNTAA should, in coflabora-

tion with other international agencies, make a study

of what is being done in the various FLatin American
countries. It was thought that these problems should
be included in the agenda of a future conference.

224, From the studies presented, and the discus-
sions on them, it was clear that there were serious
labour training problems at all levels of the mechanical
and metallurgical industries. Furthermore, the lack of
adequately trained personnel could constitute an obsta-
cle to the normal expansion of these industries, and
the economic development of Latin American countries.

225. The various Latin American countries had
tried to solve the problem posed by this shortage in
widely differing ways, but all their efforts had been
insufficient to meet the demands of industrial develop-
ment. Furthermore, it had been seen that there was
no uniform opinion regarding the training of labour.
In view of this situation, the meeting decided that there
was an obvious need for standardization of the guiding
principles of vocational training at the different levels.

226. Experience has shown the usefulness of inter-
national technical assistance in this field, but a more
intensive and scientific use of this is essential in order
to obtain the maximum results from the limited re-
sources available for this purpose. Technical assistance
is particularly important in training programmes for
foremen, skilled workers and instructors.

227. 'The problem was thought by the meeting to be
sufficiently important to justify a proposal that ECLA
and UNTAA should make a wide examination of the
sitmation in Latin America, in order to determine the
extent of the labour defieit at various levels, from
engineers to skilled and semi-skilled workers. This
study should be undertaken in collaboration with other
international agencies, ‘
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228. 1In order to obtain the best results in training
at all levels, the meeting pointed to the desirability of
programmes being implemented in close collaboration
with private industry; the latter should combine with
educational establishments to publicize the prospects
which industry could offer to the rising generation.

229. Finally it was stressed that professional and
educational guidance is a basiec requirement to widen
the knowledge of industrial activities, and te interest
youth in the professions offered by industry, either as
technicians or as skilled workers.

2. EXAMINATION BY CATEGORIES

(a) Engineers and Technicians

230. There is a considerable deficiency in the train-
ing of specialized engineers, chiefly in the metallurgical
and mechanical branches. Even in more industrialized
countries, such as the United States, the need for
engineers (50,000} is much greater than the number
of graduates from the Universities (25,000). In Latin
America, the meeting paid particular attention to the
case of Brazil, where only 30 per cent of the needs
of the mechanical, metallurgical and electrical industries
are met by the engineering schools.

231. The quality of the training was also inade-
guate; one aspect of this was the insufficient specialized
training.

232. The lack of medium grade technicians has
resulted in misuse of the available engineers, who
have been doing technicians’ work. It is quite normal
to find engineers carrying out projects, preparing
standards and specifications, supervising inspection
work, making time and method studies, etc.

233. Some of the experts suggested the introduction
of industrial engineers below university level, as a
means of supplying industry with a greater number of
technical specialists. Jt was stated that this system
already existed in some Furopean countries and in
Chile and Mexico among the Latin American ones.

234. The exchange of teachers from technical
schools was recommended, and also an evaluation of
the career of engineer in Latin American countries.



235. It was also considered advisable that teachers
in engineering schools should have a solid industrial
background.

236. The experts, examining the problem of train-
ing technicians, found that it was different in the
various countries. In fact, while Brazil had a serious
deficit (80 per cent per year) in Chile and Argentina
it was much less.

237. Amongst the principal measures recommended
by the meeting to alleviate the shortage of engineers
were the following:

(i) Formation of a Latin American specialization
centre for metallurgical engineers, with financial and
technical assistance from ECLA and UNTAA, making
use of existing institutions such as the Instituto de
Pesquisas Tecnolégicas (IPT) of Sdo Paulo;

(ii) Amplification of the scholarship or fellowship
systems for the specialization of engineers in more
mndustrialized countries;

(iii) Establishment of post-graduate courses
universities and technological institutes;

(iv) Use of the “three and two” system of the
United States for the training of specialized engineers.

238. With regard to the shortage of technicians,
the meeting offered the following principal solutions:

(i) Technical schools in areas where metallurgical
and electrical industries are established should give
preference to training of technicians in metallurgy,
construction of machines and motors, and electro-
technology ;

(i) Extensive training of assistant technicians
within industry, by means of promotion of competent
personnel, and with the co-operation of specialized
schools and technological institutes; and

(iii) Selected immigration of technicians.

in

(b) Foremen, skilled and semi-skilled workers, and
tnstructors

239. The need was stressed for action by industry
for the systematic improvement of the foremen, in
order to raise their technical and supervisory standards.

240. Amongst other methods to achieve this object,
the meeting was unanimous on the efficiency of the
TWI system (Training Within Industry),

241. The meeting also agreed on the importance
of international technical assistance as a means of help-

ing industry to improve the professional level of
foremen.

242. As regards skilled and semi-skilled workers,
the meeting pointed out that, in spite of all efforts to
remedy the shortage, it had not been possible to satisfy
the increasing needs arising from the development of
the mechanical and metallurgical industries. Brazil's
case was taken as an example: although strenuous
efforts have been tade, regular courses cover only
45 per cent of the needs.

243. In some Latin American countries, apprentice
systems have already been instituted. For this scheme
to be successful, it was suggested that it should be on
a national scale, as in Brazil, where the SENAI is
financed and directed by industry itself.

244, The following are some of the measures sug-
gested Dy the meeting to ease the deficit of skilled
workers:

(i) Development of industrial apprenticeship sys-
tems under industry, with the co-operation of special-
ized agencies;

(ii) Intensive training of adult workers by means
of special courses;

(1ii) Establishment of adequate promotion systems
within each enterprise to encourage the training of
skilled labour;

(iv) Selected immigration of skilled workers from
more industrialized countries.

245. Both in the papers and in debate, the meeting
emphasized the imperative need for the training of
instructors for skilled worker training at various levels,
and it was shown that Latin America does not possess
the number required by its industries.

246. To meet this deficit, the meeting proposed the
following ;

(i) Interchange of directors, teachers and instructors
in industrial training among the various countries to
improve their knowledge;

(i1) Training of instructors in the great industrial
enterprises as well, to take care of the apprenticeship
of their own personnel;

(iii) Utilization of the only instructor and teacher
traiming centre for all Latin America, operating within
SENALI, in Brazil, with the co-operation of ILO. The
work of this centre should be aided by technical and
economic assistance from ECLA and UNTAA.

D. Development problems of Latin America’s mechanical and metallurgical industries

SectioNn D I. RAw MATERIAL REQUIREMENTS

247. During the meeting dealing with this subject
five papers were presented, in the following order:
Mexico, Chile, Venezuela, Argentina and Brazil*®
Their statistical content, although not homogeneous,
and requiring revision and clarification in certain
aspects, may be summarized in the following table:

46 See ST/ECLA/CONF./L. D-3, D-2, D-10, D-20 and D-12
respectively.
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I. Production of steel ingots (thousands of tons)

Projected for
1955 1960
Argenting .......iiieiiiains 250 200
Brazil ..oiiiiiiiiiiaiaa 1,156 1,934
Chile ........coiiiiiiinens, 340 489
MeXiCO .. viiienninininnanes 725 1,141
Venezuela .................. 55 570
2,526 5,034



II. Ingot equivalent of steel consumption® (thou-
sands of tons)

Projecied for
1955 1060
Argentina .........ciiiiuan, 1,760 2,214
Brazil ...t 1,800 2,580
Chile ......c.ccciviiveniann. 286 489
Mexico ..covvvviiiiiniaann 1,061 1,560
Veneztela ........oecvvinnn. 760 1,000
5,607 7,843

III. Ingot equivalent of per capita steel consumption
in 1955 (kgs. per year)

Argentind .....iiiniciiiiiiiiiiine,, 87
Brazil .. ... e 308
Chile toviiiiiiiii i iiieei i iiaieaes 47.5
MeEXICO ttnnierrianaresiinenrnnnanns 358
Venezuela ...ovvviiiiiiiiiiiiiiiann 1270

IV. Ingot equivalent of per capita production in 1955
(kgs. per year)

Argenting ...ovviiiiiir e 13
Brazil ... e 20
Chile Lvrrieii it iiirranerranes 56
MeEXICO vvviinieniininrianrorancenn, 25
Veneztiela ..ovennnniierenenann, 9

V. Average annual rates of increase (percentages)

Projected
1950-1955 1955-1960
Steel  Production Steel Production
congump-  of steel  consump-  of steel
ton ngots fon wngots
Argentina ........ 85 5.0 6.7 (52)
Brazil ........... 9.5 9.3 8.7 13.5
Chile ............ 17.6 7.3 14.2 88
Mexico .......... 78 17.2 9.4 11.5
Venezuela ........ 12.2¢ — 7.64 (187)

VI. Flat products as a percentage of steel consumption

in 1955
Argentina .....vvriiiiiiiiiiianaian, 46.5
Brazil .. iy 40
Chile ... it iieanees 42
Mexico . ovivriniiiir it 34
Venezuela ... . ... iicviiiienneaian, 18
United States ......covvvecveneennnns 56.5¢
Western Europe .....oiiviviniiiaa.. 44t

2 Caleulated on the basis of 1 ton of rolled products =
1,330 kes. of ingot.

b Fstimate (118 for 1953).

z;uverage for 1949-1953 in relation to the average for 1945-
947.

4 1053-1958.
¢ Average 1937-1933.
t Estimated.

248. The most important points emerging from an
analysis of these figures are given below.

249. It is expected that the production of steel

ingots in Latin America will be doubled within five
years, but the consumption of the five countries under

consideration will increase by 46 per cent during the
same period.*

250. This rate of increase of production, much
greater than that of consumption, is typical of the de-
velopment of many of the less industrialized countries
of the world and is closely linked to difficulties in the
balance of payments. Nevertheless, this discrepancy
between the rates of development is especially pro-
nounced in Latin America as a result of the excellent
development prospects for steel industries in the ma-
jority of Latin American countries,

251. It should be noted that if the forecasts for the
five countries are fulfilled, import requirements would
remain constant in 1955 and 1960, unless development
plans were further increased.

252. In order to appreciate the magnitude of the
problem of self-sufficiency in steel production in Latin
American countries, it is interesting to note that addi-
tional investments of approximately 1,100 million
dollars will be required if gquantitative self-sufficiency
is to be achieved, without taking into account qualities
and specialities. This figure does not take into account
expansion plans which are either well advanced or
already in course of execution.

253. The per capita consumption remains close to
the relative level of national income, while the pro-
duction does not compare very closely.

254, Apart from Argentina and Venezuela, where
an increase of steel production from a very low level
is foreseen, the rates of increase of production and con-
sumption expected in the other three countries for the
period 1955 to 1960 are somewhat lower than those
for 1950-1955, and from this it may be assumed that
these rates will actually be greater than those given in
the various papers presented to the meeting. Apart
from Chile, the expected rates of increase of produc-
tion are greater than those of the development of
consumption.

255. It is interesting to see that the percentages of
flat products within the total consumption in Latin
American countries in 1955 have almost reached the
average Furopean level.?® This is probably due to the
heavy consumption of sheet and tin plates for the
manufacture of consumer goods.

256. At the same time, the industrialization of the
larger Latin American countries is accompanied by
an increasing demand for heavy flats used in the estab-
lishment of chemical and oil industries, shipyards, etc.

257. The production of rails does not appear to
show any notable development; this is due to irregular
demand, and to the fact that rails are a relatively cheap
product which is often financed through foreign loans
arranged by the overseas seller.

258. It is seen that in certain countries there is a
strong tendency to base steel production on imported
raw materials ; Mexico for instance is a heavy importer
of scrap, and Argentina buys particularly large quan-
tities of ingots and semi-products.

47 This considerable rate of increase is not only due to the
demographic growth and the rise of income, but also to the
progressive integration into modern economic life of new sec-
tions of the population.

48 Except in the case of Venezuela, due to the heavy con-
sumption of tube and pipe by the oil industry in that country.



259. Special mention must be made of the diffi-

culties which might arise from such a policy due to
shortage of scrap, ingots and semi-products, which in
turn is due to the extreme rapidity of the growth of
world steel production.
' 260. The development of the mechanical industry,
and especially the motor vehicle industry, in Latin
America raises the problem of the increase and diversifi-
cation of non-current steel production in these coun-
tries (this problem has already been discussed*®). Some
Latin American countries, however, have a large num-
ber of small steel works making common steels in elec-
tric furnaces. As production capacity of the large inte-
grated plants increases, with relatively low costs, the
smaller plants could probably turn to both special
qualities and special shapes; this change in direction
would necessitate additional investments, and a con-
siderable technical effort.

261. In the discussions on the papers mentioned
above different points of view were put forward. In
spite of the generally expressed opinion that the in-
crease of consumption and production of basic industrial
products such as steel must reach saturation point
after its rapid development, the industrial development
during the postwar period shows quite clearly that no
country in the world is approaching this saturation
so far, and development of the steel industry continues
to show a rapid rise.

262. The meeting considered that this fact ought
to be taken into account in the planning of iron and
steel making industries in ILatin America, both as
regards investments and the supply of raw materials.
Moreover it was not thought impossible that this
phenomenon might completely alter the structure of
the world steel market, transforming Latin American
countries from net importers to net exporters.®

263. It was also borne in mind that the possibility
of obtaining low cost electricity in the future from
atomic reactors might have a great influence on this
type of development.

264. Because of the high investment necessary for
the development of iron and steel production, the rate
of expansion presents price and ameortization problems
which, in the opinion of the meeting, ought to be
considered very carefully.

265. TFinally attention was drawn to the need for
a special effort in Latin America to increase the amount
of detail and the quality of information available on the
steel industry, especially with regard to production,
consumption, trade and future demand.

266. In order to discuss in more detail the points
raised in paragraphs 264 and 265 above, a committee
was formed.® This committee decided that ECLA,
with the assistance of other specialized organizations
should be asked to make a study on the following lines:

(i) Amortizations. A study of the amortization
policy for the iron and steel making and transforming
industries, suited to the economic necessities of Latin
American countries;

4% See Section A TV, paragraph 162 ¢t seq.

90 This might also happen in other countries such as India,
for example, which have a good supply of raw materials,

51 See part 1 of this report, paragraph 16.
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(i1) Statistics. A study of the most effective methods
of compilation, presentation and publication of statistics
of production, consumption and trade in steel products
in Latin America, together with other types of infor-
mation on the steel industry;

(iii) Market. A study of the markets for the iron
and steel transforming industry with a view to pre-
paring projections of the demand for steel, and making
recommendations for the improvement of the most
appropriate methods for preparing these projections,
taking into consideration, among other points, the
following: (a)} elasticity of demand in relation fo in-
come; (D) elasticity of demand in relation to industrial
production, and (¢) input-output ratios.

D II. MACHINE-TOOL MANUFACTURE IN
LATIN AMERICA

SecTION

267. The meeting examined two papers presented
on machine-tool manufacture in Argentina.%? From
these papers it appeared possible that of the Latin
American countries, Argentina and Brazil in particular
could produce universal and some semi-automatic
machines.

268. Some 250 enterprises in Argentina make ma-
chine tools to a value of more than 450 million Argen-
tine pesos. These firms have been developing irom
small workshops, and are now turning to a certain
amount of series production, thus reducing their costs
and improving the guality of their products.

269. The greater part of Argentine machine-tool
production comes from medium size enterprises (15 to
70 warkers), and it is estimated that there are only
15 of greater size—that is, with more than 70 workers.
There is thus little concentration, either in enterprises
or types of products.

270. The discussion during the meeting on the size
of enterprises and of production, showed that in Ger-
many there are various sizes of machine-tool manu-
facturers, from small specialized factories with 100
workers, to large plants employing 2,000 people.
Amongst these, in many cases, there is an interchange
of experience and designs, and some of these firms
have a joint sales organization for their products.

271. The total capital of the United States machine-
tool industry is some 300 million dollars; there are
approximately 400 factories, of which 40 make lathes.
The average number of workers is 300 per plant.

272. During the last twenty years there has been a
tendency in the United States for small irms to merge
with the larger ones, although the size of the plant has
no effect on quality—the smallest, as well as the
largest, produce good machines.

273. The size in Brazil varies between 70 and
900 workers.

274. The meeting also considered what types of
machines should be manufactured in Latin America,
examining first the present production situation of the
two countries under consideration,

275. At present, Argentina produces some 2,400
centre lathes per year, 900 turret lathes, 5,300 drills,
100 universal grinders, 830 shapers and planers, 300

62 See ST/ECLA/CONF.4/L. D-8 and 2.



milling machines, and 1,000 units per year of saws
and abrasive cutters, apart from others such as sharp-
eners, shears, roll-formers, guillotines, forging ham-
mers, hydraulic presses, etc., totalling more than 9,000
units per year.

276. The machine-tool factories in Brazil together
produce between 3,600 and 3,800 lathes per year, of
between 1 and 5 metres between centres. There is also
a large production of drills and shapers, which, together
with centre lathes, are the machines most used in Brazil.

277. Amongst the types which the meeting con-
sidered should be made, both in Argentina and Brazil,
were broaching machines, planers with electro-magnetic
clutch, hydraulic presses, and articulated drills. The
production of heavy special products, highly automatic
machines, those with delicate operating mechanism, and
very large, heavy or complex machines, only manu-
factured in highly developed countries, was not con-
sidered advisable. '

278. In general, the types made should correspond
to the size of the market, and although both common
and simple machines, and larger and more complicated
types will eventually be made, it is difficult to establish
a correct division. In this respect the meeting con-
sidered that economic integration of Latin American
countries could be advantageous for increasing the size
of the market,

279. To facilitate the manufacture of more modern
and powerful machines in Latin America, the meeting
considered that the countries manufacturing machine-
tools should conclude agreements with foreign manu-
facturers, in order to obtain not only designs of modern
machines, but also adequate technical assistance. This
system of manufacturing under licence, with technical
assistance, could be complemented by a policy of inter-
change of technicians, in order that the Latin American
personnel could gain experience; this system could also
be extended to the sales organizations of the various
firms,

280. The discussion on raw materials had stressed
the need for the establishment of standards within the
countries for uses and qualities of materials. In the
case of steel, for instance, it must be decided which
types are suitable for the manufacture of gears, spindles,
collets, etc., for machine-tools,

281. Another item meriting the attention of the
meeting was the possibility that machine-tool manu-
facturers could complement their own production by
using components made more economically by other
domestic or foreign manufacturers.

282. The ownership of patents and trade marks was
also discussed, and it was agreed that it was difficult
to apply in practice, regardless of the means adopted
to safeguard a copyright, not only in Latin America,
but in the world in general. It was agreed, however,
that these problems could be solved by the intervention
of the local machine-tool manufacturers’ associations,
which should not encourage the introduction of proto-
types of machines without a prier manufacturing agree-
ment with the foreign firm concerned.

283. Finally, technical improvements in machine-
tools were considered, together with their incidence
on depreciation and taxes. The discussion showed that
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this progress made machines obsolete in a much shorter
period than had previously been considered normal.

284. A depreciation or amortization policy more
adapted to reality was required on a basis of rates
which would adequately cover the replacement of these
assets within the appropriate period. If this was not
done, enterprises would not be 1n 2 position to maintain
their standards of equipment in line with the advancing
techniques.

285. 'The discussion showed the existence, in many
Latin American countries, of taxation systems which
set rates not in accordance with reality. It was con-
sidered that the retention of such systems might lead
to a limitation of technical progress in those countries
which are in process of development.

286. It was suggested that the competent interna-
tional organization should undertake a study of this
problem and should suggest a suitable taxation policy
with respect to depreciation rates. The meeting made
a recommendation to this effect.

287. Recommendations were made on aspects of
national and international integration, and on the de-
sirability of employing foreign techniques in Latin
American countries.

SectioN D III. MoToR VEHICLE MANUFACTURE®®

288. In principle, the discussion centred around
the general problems relating to motor vehicle manufac-
ture in under-developed economies. Nevertheless, since
most of the background data referred to Brazil and
most of the experts present had gained their experience
in that country, it was inevitable that much of the
discussion should relate to specific conditions in
Brazil, with little possibility of reaching more general
conclusions.

289. The problems discussed by the meeting re-
ferred both to questions of industrial policy in the
automotive sector and to certain more specific aspects
of the problem of motor vehicle manufacture in Tatin
America. The need to discuss industrial policy arose
out of the recognition that the installation of such a
new, complex and large-scale industry so closely con-
nected to the other important sectors of the economy
could only take place in accordance with an integral
system of measures tending to foster such development.
This aggregate of measures can be conceived in dif-
ferent ways and in fact, the solutions put forward for
the different Latin American countries vary. There is
no doubt that, to a large extent, the incentive systems
in the automotive industry differ because they are
adapted to specific conditions in each country. Even
so, there is still a broad margin of choice of method,
for each of which there is a different balance of ad-
vantages and disadvantages. Hence there is justifi-
cation for comparing experiences in some Latin Amer-
ican countries, mainly Brazil, Argentina, Mexico and
Colombia.

53 Annex IV containg a brief study on this subject, prepared
by the secretariat with the collaboration of some experts nomi-
nated for that purpose by the meeting. Some data has been
brought np to date and a much more complete picture is given
of the problem of motor vehicle manufacture in Latin America
than was possible when drafting the text above.




290. In Brazil, a definite policy was established in
relation to road vehicle manufacture. A government
agency was set up in June 1956 (GEIA) as a de-
pendency of the Development Council. This Council
embodies all the executive power relating to regulation,
guidance and fiscalization of activities relating to road
vehicle manufacture. Briefly, Brazil's official policy
concerning the installation of the automotive industry
includes the main features discussed below.

291. The industry is reserved entirely for private
enterprise, the government undertaking only such
action as the guidance and co-ordination of private
initiative, designed to encourage different mutually
comparable enterprises, to ensure a sound technical
and economic basis and to reconcile the exchange re-
quirements of the different undertakings with the coun-
try’s possibilities.

292. Government action is indirect, through prefer-
ential exchange treatment for the imports of equipment
and component parts. Moreover, this action is taken
flexibly, leaving the enterprises free to carry out their
programmes on their own initiative, the only conditions
being that they shall not profit from the preferential
exchange concessions.

293. The granting of preferential exchange is con-
ditioned to the prior approval of the individual tech-
nical and economic projects of the enterprises and to
the subordination of these projects to a government
programme for progressive substitution (which is quite
rapid) of the imported parts and pieces by components
of domestic manufacture, the aim being to produce in
the country, within a five-year period, over 90 per cent
of the vehicle.

294, Intensive sub-contracting practices were
adopted, which implies a horizontal structure of the
industry.

295. In relation to the participation of foreign and
Brazilian enterprises, the orientation adopted is to
encourage foreign companies to set up assembly ac-
tivities and for the Brazilian firms to concentrate on
making parts and pieces. The underlying reason for
this is that the foreign firms appear to have more ex-
perience in mass production assembly lines; moreover,
there is greater capital intensity of these activities
(and the greater import capacity of equipment) on the
one hand, while on the other there is already a domestic
industry producing parts, which offers a good starting
point for the new initiatives needed in this sector, whilst
requiring relatively less capital

296. There is no over-all policy in Argentina for
building up the automotive industry, the prevailing
practice being to consider each project separately on
its own merits, Other aspects in which the Argentine
system differs from the Brazilian one is the absence of
any government executive entity, the practice of less
intensive contracting and the dependence of the sub-
contractors in relation to the assembly enterprises (that
is, the manufacturers) {for purposes of equipment
supplies, ete.

297. Mexico appears to prefer direct methods,
such as, for example, import restrictions for parts made
in the country, so that the country’s assembly plants
are obliged to use the domestic component.
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298. In Colombia tax exemption and exchange
facilities are granted for imports of equipment; in this
way it is hoped that the assembly enterprises will grad-
ually change over to manufacturing motor vehicles.
Nevertheless, it has been observed that Brazil's ex-
perience reveals a tendency for simple assembly lines
within the country to constitute an obstacle to the
implementation of plans for domestic manufacture.

299. As to limitations imposed by the size of the
market on the suitability of domestic manufacture of
vehicles, the problem appears in different form for the
various types of vehicle. In the case of light aud heavy
lorries, the size of the market in Argentina and Brazil
seems to be already sufficient for all of them to be made,
under cost conditions which will, in the not too distant
future, be able to compete with the international market.

300. In the case of Brazil, it is observed that for
lorries with a capacity exceeding 5 tons, the potential
market compares favourably with the markets available
for the output of some other countries outside Latin
America with higher degrees of industrialization. No
accurate assessments can be made on the basis of
information available for Mexico and Colombia.

301. For tractors also, the Brazilian and Argentine
markets are sufficiently broad to warrant manufacture
at relatively low cost. Moreover there are certain tech-
nical reasons favouring the manufacture of these
vehicles in Latin America, since they are less complex
to make than other kinds of vehicle, and do not make
such heavy demands on auxiliary industry.

302. The manufacture of jeeps in Brazil and Argen-
tina is also favoured by the size of the market, but
this does not hold true—except with various reserva-
tions—in the case of passenger cars. The production
programmes for these vehicles in the two countries
would seem to merit special caution, since this branch
of the automotive industry requires considerably broader
markets and much greater facilities in the way of
auxiliary mechanical industry,

303. The capacity of the Brazilian and Argentine
markets for different types of vehicles is the object of
estimates which seem difficult to reconcile. This dis-
crepancy calls attention to the need for a joint handling
of this problem, such as the adoption of a uniform
criterion of evaluation for the two countries. This
evaluation ought to take into account, as far as pos-
sible, the elasticity-price of purchasing the different
kinds of vehicles. Since the various factors influencing
this elasticity vary, it is difficult to know with rea-
sonable accuracy the degree of market sensitivity to
variations in the prices of vehicles. In view of the in-
stability of bases for exchange conversion in the Latin
American countries, this problem is a really serious one
for assessing the real prospects for domestic manu-
facture,

304. Cost comparisons {or better, manufacturers’
prices) between the different items making up auto-
motive production, up to complete vehicles, can only
be made for the present in a relatively complete form
for Brazil, and that only in the case of medium-sized
lorries. A comparison of c.if. prices for similar im-
ported vehicles shows that certain domestic products
enjoy a dollar comparative value below the free market



rate (and below the exchange rate for exporting manu-
factured products); these products are steel sheet, pig
iron, semi-finished castings and forgings and picces and
components already manufactured in large series. On
the other hand domestic prices for parts manufactured
in small series and for special steels would correspond
to much higher conversion rates.

305. The cost of a medium sized lorry ought, as a
result, to be quite reasonable, and in fact, slightly above
the international price converted into cruzeiros at the
free rate. This, naturally, is after an initial adaptation
period of four or five years has elapsed.

306. An important problem is that relating to the
difficulties of reconciling the steadiness of vehicle de-
sign over long periods of manufacture in Latin America,
with the annual change in the same designs in the for-
eign parent companies, because of the dependence on
imported components, These difficulties originate in
four main points;

(a) the foreign product may suffer fundamental
changes during the nationalization period—calculated
at four or five years in the case of Brazil—so that com-
pletely new models result, whereas the design for the
Brazilian vehicle ought to be “frozen”;

(%) less important but nevertheless almost con-
tinuous modifications in components;

(¢) the need to import elements which form part of
the sub-assemblies;

(d) the need to modify foreign specifications, toler-
ances, standards, etc,

307. Unless these difficulties are solved it was
thought that it may become impossible to assemble
the vehicles, or may lead to component inventories
which are obsolete and have to be scrapped. Another
serious consequence could be the reduction of capital
“turnover” and resultant enhancement of price.

308. TFinally, there were problems relating to raw
material supplies. The automotive industry, by its very
nature, can only be launched as a joint effort. But this
implies the sudden creation of an enormous additional
supply of raw materials and finished products, mainly
made of steel. The steel industry and the manufac-
turers of parts and pieces probably will not create pro-
duction facilities (which imply very high investments)
before large-scale antomotive manufacture has begun.

309. The meeting therefore thought there was a
clear need for a mechanism of programming to face up
to this lag in raw materials supply.

310. The meeting suggested that ECLA should
undertake a study of the market for motor vehicles in
Latin America, with special reference to the price-
elasticity of demand. It also recommended the expansion
of the ideas expressed at the plenary meeting concern-
ing motor vehicle manufacture in Latin America.5

SectioN D IV, INTEGRATION OF INDUSTRIAL RESOURCES

311. The meeting considered that capacity relating
to mechanical industry in some Latin American coun-
tries would make it possible to group several industries
for the production of important machinery and equip-

54 See annex IV, in which the secretariat, with the collabo-
ration of experts nominated by the meeting, has made a first
attempt to implement this recommendation,
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ment so that domestic production could replace imports
from industrialized areas. For the efficient achievement
of this goal, the formation of these groups should be
sponsored by Latin American development banks and
institutions and should receive the required technical
assistance from the United Nations. The meeting also
examined the possibilities of medium and long term fi-
nancing on the basis of credit obtainable from the corre-
sponding institutions, since such credit is already avail-
able for mmports from highly industrialized countries.

312, Tt was observed that in order to obtain this
financial aid, it would be necessary to ensure the good
quality of locally-produced goods. The solution nught
be that technical assistanice should include efficient con-
trol of equipment production and entry into operation.

313. The secretariat suggested that development
banks and institutions should promote the establishment
of industrial groups for the manufacture of such equip-
ment as is required for the development of the region
and that the institutions in question should request,
through their respective governments, United Nations
technical assistance for the successful implementation
of such a programme. Moreover, industrialists from
Brazil and other countries would be requested to provide
illustrative data on domestic integration possibilities.

314. The meeting also took note of the development
of Japan’s metallurgical industries in recent years and
expressed the view that it.provided a very interesting
experience for the study of integration among Latin
American countries. A suggestion was put forward to
hold a round table meeting in order to obtain more
information on the integration of industrial groups
in Japan.b®

315, Mexico is also considering integration pos-
sibilities, and the Bank of Mexico’s Department of
Economic Research (Depariamenio de Investigaciones
Econdmicas) is at present surveying industrial and raw
material possibilities. In discussing Mexico, the meet-
ing was of the opinton that integration should also be
extended to other sectors of the économy and that the
organic nature of the industrial structure should be
taken into consideration; in others words, it was nec-
essary to effect an integration between industry and
necessary production factors in a rational relationship
between domestic raw materials and finished preducts.

316. The meeting analysed Latin American inte-
gration possibilities at a regional level on the basis of
a survey prepared by ECLA. ECLA's working group,
appointed some months ago to make preparations for
the Trade Committee which will meet in November in
Santiago, came to the conclusion that the problem of
South American industry should be tackled on the basis
of supra-national or multi-national markets, at least for
those products which cannot be manufactured economi-
cally on the basis of the domestic demand of a single
nation. Specialization would be of benefit to indus-
trialists and to the region in general since costs would
decline and better utilization would be made of equip-
ment capacity.

317, The meeting recommended that ECLA should
undertake a study of industrial integration possibilities

68 An unofficial round table meeting to discuss the subject
was held on 26 October 1936,



in Latin America as a first step towards the preparation
of specific projects. In the course of the discussion it
was concluded that such a development would not affect
Latin American trade with other regions.

318. On the basis of the information provided by
the High Authority of the European Coal and Steel
Community,® the meeting was able to appraise what
had heen done in this connexion in Europe and con-
sidered that the experience might be of value for
Latin America.

319. The meeting was particularly interested in this
point because in some countries, such as Chile, excess
production capacity already existed. Such capacity
could not be fully utilized on account of the small size
of the domestic market and the impossibility of ex-
porting a sizeable volume of industrial products mainly
because of exchange difficulties.

320. The meeting showed its interest in regional
integration when it analysed specific cases such as the
possibility of trade between Brazil and Argentina for
the manufacture of tractors. Another example was men-
tioned in which the raw material was sent from one

56 See ST/ECLA/CONF4/L D-1.
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country to another, processed in the latter and then
re-exported to the supplier of raw materials.

321. The meeting considered that to achieve inter-
Latin-American integration it was first necessary to
standardize specifications for products and to establish
a system of common margins of tolerance and fits. It
recommended that ECLA should study the subject,
including, at least for tariff purposes, the standardi-
zation of nomenclature.

322. A paper prepared in India was also presented
at the meeting; it dealt with the possibility of econo-
mizing steel through the establishment of new shapes
and the adoption of criteria more in line with modern
techniques. Steel savings were estimated at 15 to 20
per cent of the weight, which is particularly significant
for the Latin American countries in relation to the
development of their steel making industries.

323. In this connexion the meeting thought it
advisable that ECLA should carry out a study, and
recommended that when new steel works were estab-
lished in Latin America consideration should be given
to the possibility of rationalizing and standardizing
shapes according to India’s experience. '



PART IV
SUMMARY OF RECOMMENDATIONS REQUIRING ACTION BY THE UNITED NATIONS

324. In this part of the report the secretariat has
abridged, standardized and rearranged the texts of the
recommendations, although where included in the sec-
tional reports in part III, they have been left in their
original form,

325. The meeting, in the course of its work and
discussions, made the following recommendations:

I

That, on the basis of data contained in several of the
papers presented at the meeting, together with any
new information concerning the possible cost of pro-
ducing oxygen in several Latin American countries,
the Economic Commission for Latin America should
prepare a complete study on the economic aspects of
the use of oxygen in steel making in Latin America.

It

That the Economic Commission for Latin America
should, in collaboration with the Technical Assistance
Administration, examine the the difficult and multiple
problem of classification, standardization and gimplifi-
cation of the different types of non-current steels. It
was further suggested that the special consulting group
appointed by the meeting should co-operate in the
work, taking into account the results of the work
already done by the High Authority of the European
Coal and Steel Community for statistical purposes, as
well as that of other institutions.

III

That the Economic Commission for Latin America
should undertake a study on productivity in Latin
American iron and steel foundries, and at the same time
compile data on existing productive capacity, degrees
of mechanization and the general working conditions
prevailing in these, foundries.

v

That the secretariat should continue its work on the
economic evaluation of metal-working processes, in-
cluding the selection of the suitable equipment for
Latin America, bearing in mind that mechanization
reduces the requirements for skilled labour, which is
scarce in the region. ‘

v

That the secretariat, in collaboration with certain
Brazilian institutions, should undertake a study of the
motor vehicle industry in Brazil, using the evaluation
system proposed in the paper entitled “Economic
evaluation of the iron and steel transforming processes
in Latin America” (ST/ECLA/CONF.4/L.B. IV-1).
This study should not only aim at determining the
impact of the programme for the development of the

motor vehicle industry on that country's economy,
but also at examining and improving upon the tech-
niques of analysis proposed in that paper.

VI

That the Economic Commission for Latin America
should continue the work on economic evaluation of
processes, in conjunction with the Economic Com-
mission for Europe and the Bureau of Economic Affairs
of the United Nations. oo

VII

That the Economic Commission for Latin America
and the Technical Assistance Administration, in col-
laboration with other international agencies, should
make a study of what has been done in the various
Latin American countries with regard both to the
training of engineers and technicians for industry and
to scientific management and the raising of productivity.
It was further recommended that these problems should
be included in the agenda of a further meeting.

VIII

That the Economic Commission for Latin America
and the Technical Assistance Administration should,
in collaboration with other international agencies, de-
termine the extent of the labour deficit in Latin America
at various levels from engineers to skilled and semi-
skilled workers.

IX

That a Latin American specialization centre for
metallurgical engineers should be formed with financial
and technical assistance from the Economic Commission
for Latin America and the Technical Assistance Ad-
ministration, making use of existing installations and
equipment such as those of the Instituto de Pesquisas
Tecnologicas (IPT) of Sio Paulo.

X

That the training of instructors for skilled labour
for Latin America should be intensified, with the col-
laboration of the International Labour Organisation
and with technical and economic assistance from the
Economic Commission for Latin America and Technical
Assistance Administration. This could be done by ex-
panding the only existing training centre in the region,
run by the Servigo Nacional de Aprendizagem Indus-
trial (SENAI) in Brazil.

XI

That the Economic Commission for Latin America
should study the bases for an amortization pelicy for
the iron and steel making and tranforming industries,
suited to the economic necessities of Latin American
countries.



XII

That the Economic ‘Commission for Latin America
should, with the help of other specialized agencies, study
the most effective methods of compilation, presentation
and publication of statistics of production, consumption
and trade in steel products in Latin America, together
with other types of information relating to conditions
in the steel industry.

XIIT

That the Economic Commission for Latin America
should, with the help of other international agencies,
undertake studies of markets for the iron and steel
making and transforming industries with a view to
preparing projections of the demand for steel. It was
further suggested that research should be undertaken
in conjunction with this work concerning the most
appropriate methods for preparing these projections,
taking into consideration, among other points, the fol-
lowing : (@) elasticity of demand in relation to income;
(b) elasticity of demand in relation to industrial pro-
duction, and (¢) input-output ratios.

XIV

That the Economic Commission for Latin America
should undertake a market study for motor vehicles in
Latin America, with special reference to the price
elasticity of demand,

XV

That existing development banks and institutions
should sponsor the formation of industry groupings
for the manufacture of the heavy equipment needed
for the development of the Latin American countries,
and that the institutions in question should request,
through their respective governments, United Nations
technical assistance for the successful implementation
of such a programme,

XV1

That the Economic Commission for Latin America
should undertake a study of industrial integration pos-
stbilities in Latin America as a first step towards the
preparation of specific projects for common supra-
national or multi-national markets, at least for those
products which cannot be manufactured economically
on the basis of the domestic demand of a single nation.

XVII

That the Economic Commission for Latin America
should prepare a project for rationalizing and standard-
izing rolled steel shapes, with a view to its official adop-~
tion by all Latin American countries. It was proposed
that this should be done along the lines of the work
carried out by the Indian Standards Institution, and
possibly with the assistance of that Institution, as well
as with the co-operation of the specialized agencies,

XVIII

That the Economic Commission for Latin America
should, in conjunction with other international agencies,
undertake studies relating to the standardization and
specifications for products of the iron and steel trans-
forming industries, with special reference to tolerances
and fits. It was further suggested that such a study
might commence with the standardization of. nomen-
clature for such products, at least for tariff purposes.

XIX

That the Economic Commission for Latin America
should, in collaboration with the Associagio Brasileira
de Metais and other interested institutions, continue,
expand, perfect and complete the Glossary of technical
terms in English, Spanish and Portuguese submitted
by the secretariat to the meeting, so that a standard
terminology might be available to Latin American in-
dustrialists, It was further suggested that the Glossary
be expanded to include German and French.






ANNEX 1

Addresses delivered at the inaugural session of the Latin American Meeting of Experts on Sieel Making
and Transforming Industries on 15 October, 1956

1. Aporess By Mr, Luiz DuMoNT VILLARES, PRESI-
DENT OF THE ASSOCIAGAC BRASILEIRA DE METAIS

As Chairman of the Associagio Brasileira de Metais,
I have the honour to preside over this inaugural session
of the Latin American Meeting of Experts on Steel
Making and Transforming Industries. Sponsored by
the Government of Brazil and the United Nations
Organization, this meeting was organized jointly by
the Economic Commission for Latin America and the
Associagdo Brasileira de Metais. From the very be-
ginning of the preparations and the first contacts with
the United Nations agencies, the Association considered
itself honoured by the request that it should col-
laborate in the project. We appreciate, too, the selection
of the city of Sio Paulo as the seat of the meeting;
this surely constitutes an acknowledgment of the indus-
trial development taking place here, for the greater wel-
fare and progress of Brazil.

I should therefore like first to express my gratitude
to the United Nations Organization and its technical
agencies for this honour, and I am very glad to welcome
here today Mr. Radl Prebisch, Mr. Henri Laurentie
and Mr. Carlos Quintana. When we undertook this
task, we fully understood the responsibilities we were
accepting. However, from the start we have worked
in a most favourable atmosphere: dozens of large iron,
steel and metallurgical industries have come to our aid,
both morally and financially, and T am indeed pleased
to be able to thank them on behalf of the Association, I
also have the pleasure of making a special reference to
the generosity of the Instituto de Engenharia and the
Federacio das Industrias do Estado de Sao Paulo in
making this magnificent buitlding available to us for our
meeting, and of bearing witness to the unlimited good-
will with which they have met all our requests.

I am happy to welcome also the representatives of the
Governor of the State of Sdo Paulo, Dr. Janio Quadros.
When His Excellency received the Executive Commit-
tee he expressed great enthusiasm for the meeting,
which he regards as a further guarantee of the future
progress of the Latin American countries,

To the visiting experts, I would say this: Many of
you have come a long way to collaborate here with
colleagues from the four corners of the earth. Together
with our Brazilian engineers, united by the same ideals
of welfare and progress, we are all of us here to exam-
ine the basic problems of our countries. I believe that
it is perhaps the first time in industrial history that so
many well-known experts have been gathered together
_in the same hall, united in a common effort, and repre-
senting the industrial power of so many nations of the
old and new worlds. I welcome you in the name of the
Association and the Brazilian people, and I sincerely
hope that you will enjoy your stay in this country.
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Your presence here, and the importance of the papers
you have contributed, is evidence of your desire to co-
operate not only in ensuring the success of this meeting,
but also in promoting the basic development of the
Latin American countries, Your presence, and that
of the representatives of so many Governments, con-
stitutes the best possible guarantee of the successful
outcome of the meeting.

In greeting our lady guests, I wish to add the good
wishes of the Association to those which have already
been expressed to you by the Ladies’ Reception Com-
mittee. We are very happy to see you here, making the
desert of our technical discussions blossom as the rose,
and reminding us that material progress, even when
expressed in millions of tons of steel, counts but little
if love and beauty are denied the homage that is their
due, Please accept, then, from the Brazilian engineers,
our gratitude for your presence.

Gentlemen: I have the honour to declare open this
Latin American Meeting of Experts on Steel Making
and Transforming Industries, and in doing so, to ex-
press the faith of the United Nations and the Associa-
tion that its outcome will be the continued progress,
peace and brotherhood that are so dear to our hearts,

2, Apbress By Mr. Carros Priero, PRESIDENT OF
THE CoMPANisa Fuxpipora pE FIERRO Y ACERO DE
MontERREY, S.A. (ME£XICO)

The kind invitation extended to me, shortly before
I left Mexico, by the Iiconomic Commission for Latin
America and the co-sponsors of this Meeting of Experts
on Steel Making and Transforming Industries, gives
me an opportunity of speaking a few words at the
present inaugural session on behalf of the Latin Ameri-
can countries herein represented.

I believe that the honour was conferred on me so
that I could represent both my own country, Mexico, and
a Mexican firm which has pioneered in the iron and
steel industry of Latin America. In fact, the first blast
furnace for a totally integrated industry was built by
my company around 1900 in the town of Monterrey,
and for more than 40 years there was no other blast
furnace south of the Rio Bravo, while the name of
Monterrey was known throughout this hemisphere
for its steel industry.

Since 1940, the iron and steel industry has developed
in many other Latin American countries; first in
Brazil—this great country which now gives us generous
hospitality—with the ambitious installations at Volta
Redonda; Brazil was followed by Chile, Colombia and
Argentina, to be joined shortly by Venezuela, which
at present is making preparations for processing in
the country the rich iron ores of the Orinoco.



But may I remind you that during this period, that
is, since 1940, Mexico has not been content to rest
on its laurels. On the contrary, as its entire economy—
including national income, investment, production and
consumption—has expanded at an accelerated rate,
its production of steel has increased by 560 per cent,
that is, froms 130,000 tons to 720,000 in 1955; and in
the next two years, it should rise to 1 million tons.
This has been possible for two reasons. The first was
the demand arising from the Second World War, which
enabled the fullest use to be made of installed capacity
while stimulating new and heavy investment. The
second has been a government policy unwaveringly
based on the respect and encouragement of private
enterprise and the resolute implementation of a free
exchange system.

Perhaps I may also be forgiven for mentioning that
our company has continued to play a very impottant
role in the expansion of Mexico’s iron and steel indus-
try; but, because our long years of work have furnished
us with invaluable experience acquired in weathering
many social and economic crises, our enterprise has
developed slowly but steadily, with decision but pru-
dence, and invariably guided by the three following
rules: prevention of over-accumulation of capital;
avoidance of excessive credit commitments; and maxi-
mum reinvestment of profits. What has been achieved
on the basis of these criteria and what we aim at doing
in order to modernize and expand facilities will be
dealt with in a paper submitted to this meeting by our
company and which will be discussed by the Director
of our Monterrey plant.

It is therefore undoubtedly for reasons of age and the
privileges attaching to tradition, that Mexico and the
Fundidora de Fierro y Acero de Monterrey (which I
represent) have been honoured by my being entrusted
with these inaugural words of greeting and thanks in
the name of the Latin American participants attending
this meeting, in which we have placed so many legiti-
mate hopes.

In fact, this happy initiative taken by the United
Nations with the efficient and generous sponsorship of
the Brazilian Government and the Associagio Bra-
sileira de Metais, will give us an opportunity to discuss
the problems we have in common, to exchange experi-
ences and solutions and to compare our knowledge
with that of the foreign experts and observers who
are attending the meeting and are thus making it ex-
traordinarily valuable for us. Problems connected with
raw materials: with quality, treatment, systems and
equipments; with non-current steels, to achieve spec-
cializations which have barely begun; with personnel
training, of capital importance among us, all constitute,
together with the economic and technical aspects of the
same problems, an agenda of great interest to all of
us. Our first words of thanks and congratulation are
therefore addressed to the Economic Commission for
Latin America—so ably led by our old and admired
friend, Dr. Rail Prebisch, who is efficiently seconded
by high officials of that Commission—for all the work
of preparation and organization entailed in this meeting
which we solemuly inaugurate today.

We then have to thank ECLA and the United
Nations Technical Assistance Administration for having
invited such distinguished foreign experts on the steel
making industry and for having persuaded so large a
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number of them to attend. The presence of these engi-
neers and the valuable papers they have presented and
which we shall examine, as well as of representatives
of important research and co-operative institutions of
world renown, will enable us to profit from their wisdom
and experience; while they in turn will acquire a better
understanding of the efforts we are making to trans-
form our economies through the arduous process of
industrialization, in order to make the best possible
use of our resources and to raise our standards of
living. Several of the foreign organizations herein
represented have given many of our countries a positive
assurance of their understanding and sympathy in rela-
tion to such important endeavours and in some cases
indispensable economic and technical assistance has
also been rendered.

To them—individuals and institutions—we also offer
our gratitude, We are convinced that the industrial
and financial powers have reached the conclusion that
the industrialization of under-developed countries in
no way involves a danger for their economies, but, on
the contrary, creates new, stronger and more stable
markets not only for their manufactured products but
also for their machinery and their technical and organi-
zational services.

Last, but by no means least, I wish to express the
most cordial and sincere thanks to the Government of
Brazil and the Sio Paulo authorities for having spon-
sored the present meeting in this beautiful city, whose
remarkable urban and industrial development is so
justly admired.

This enables us to acquire a first-hand impression
of the world-famous natural beauty and resources of
this country, to note how much the effort and intelli-
gence of its inhabitants has achieved and to predict the
wonderful future which awaits Brazil.

Under such happy auspices, therefore, let us start our
activities with cheerful anticipation and reassert our
hope that the iron and steel industry of these young
and promising Latin American countries will develop
strongly and intensively in the near future.

3. Abpopress sy Mgr, Enzo GIACCHERO, MEMBER OF
TH:E HicH AUTHORITY OF THE EUROPEAN COAL
AND STEEL COMMUNITY

This is the first time that a member of the High
Authority of the European Coal and Steel Community
comes to South America; this is also the first time that
we have the opportunity of speaking before a Latin
American meeting. There is no need to stress how
honoured and pleased we feel at having been so kindly
invited,

On behalf of the coal and steel industries of the six
countries which integrate our Community—Germany,
Belgium, France, Holland, Italy and Luxembourg—
whose welfare is the High Authorlty s responsibility—
and in the name of my colleagues of the High Authority,
I wish to thank aH those who have contributed to the
organization of this meeting.

I know from experience what it is to organize an
international conference—the heavy workload implied
and the goodwill required.: This is why I think T speak
in the name of all European participants when I express
my most sincere gratitude to the Associacio Brasileira
de Metais, the Executive Committee of the meeting and



all the United Nations representatives who have par-
ticipated in its organization, for the opportunity they
have given us to attend.

Likewise I take pleasure in expressing the cordial
greetings of the High Authority and its gratitude to the
Government of Brazil which has contributed to and
sponsored the meeting, for having given us an occasion
to visit this pleasant and charming country.

Finally, I wish to give particular thanks to the
Associacao Brasileira de Metais for the kind invitation
they have extended to me,

This invitation is not only a great personal honour,
but it also constitutes an indication of the great im-
portance you attach to matters of international co-
operation, as was made clear in the letter of invitation.
It shows the interest with which the organizers of the
meeting view our European experience in the field
of economic iniegration. I shall now take up some of
your time for a brief review of our activities in recent
years in Europe.

In the 50 years preceding the creation of the Com-
munity, the world had been witnessing disintegration
movements, which were frequently unpremeditated
and on occasion those responsible for such move-
ments were not fully aware of the disintegration they
originated.

Before the First World War the world was politi-
cally divided but there was a high degree of economic
integration. Men, all kinds of products and capital
could circulate freely. There was an automatic mechan-
ism for adjustment called “the gold standard”. This
might be considered as the age of automatic or uncon-
scious integration.

But, after the First World War, there came a time,
lasting a decade or s0, in which it seemed as though
the automatic mechanism might again be restored. The
countries of Western Europe made great efforts to
maintain the value of their currencies with respect to
the dollar without realizing what fundamental changes
the war had wrought on their economic vigour.

The economic catastrophe of 1929-31 revealed this
fundamental disequilibrium. The governments tried
to improve the situation of their respective countries
by means of several import restrictions—both quan-
titively and through exchange controls—and the limita-
tion of the freedom of capital movements, as well as
by raising the tariff barrier.

This was the easiest way out; but the countries
which thus sought to ensure the recovery of their own
economies and industries were not clearly aware of
two facts,

First, that the imports of one country are the exports
of another; if all countries sharply curtail their imports,
the exports of all will be equally restricted and in
the end all will lose much more than they gained
temporarily.

Secondly, that restrictions imposed on foreign com-
petition in relatively small countries, by allowing for
the utilization of obsolete equipment during a prolonged
period and the existence of inefficient enterprises, bring
with them the seed of economic atrophy and destroy
the urge towards expansion.

After the Second World War it was very apparent
that Europe would never recover her former economic

position if the division of its economy into small and
almost self-sufficient national markets were not elimi-
nated. Then came attempts to promote trade by means
of co-operative measures among the countries of free
Europe. You all know how the Organization for Euro-
pean Economic Co-operation was established to reduce
quantitative controls, as well as the European Payments
Union aimed at mitigating the effect of exchange
restrictions and turning trade once again into multi-
lateral channels while, on a world level, the GATT
was created to lower customs duties.

The work of the first two organizations has un-
doubtedly been very useful. Without them, Europe
would never have reached its present state of prosperity.
In addition, the GATT has been successful in effecting
a considerable reduction in the raising of customs tariffs
and has obtained appreciable reductions in other sectors.

All this resulted in some recovery in Europe. But
it did not provide the necessary impetus so that the old
continent could keep pace with the expansion of the
new economic colossi: the United States and Russia.
We were steadily losing ground in comparison with
these countries.

Although the reduction of quantitive controls had
brought about an increase in trade, individual countries
still had the right to reintroduce such restrictions under
certain circumstances, and they did, Moreover, some
countries reduced quantitative controls but at the same
time kept their right to raise customs duties, and so
they did. In many economic sectors the small national
markets remained as before, almost completely sealed
off. Co-operation was not sufficient.

For this reason, Jean Monnet, who was afterwards
elected as first chairman of the High Authority,
thought not of simple co-operation, but of European
integration, which would create a large market of 160
million people in the countries of Western Europe.

The materialization of this idea, sponsored by the
French Chancellor, Mr. Robert Schuman, began by the
ratification on the part of the six countries of the
Schuman Treaty in April 1951, The market is already
a reality in relation to coal, steel, iron ore and scrap.
There are no longer any frontiers between the six
countries for these products, A single executive organi-
zation, the High Authority, is responsible for this funda-
mental sector in the economy of six countries, A single
market of 160 million Europeans already exists; the
seeds of a federal structure have already been sown.

1.do not wish to go into details about the Community’s
achievements. Later on, whan I shall deal with the

~ operation of the common market, I shall provide the
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information which enables me to speak with such con-
fidence and assurance.

We are convinced that so much could not have been
achieved on the basis of co-operation alone, or without
an executive organ wielding effective power. Unfor-
tunately, without such an organ, co-operation is usually
an ephemeral thing, for reasons called “national inter-
ests”. In Europe, in our Community, there is already
a general interest—that of the Community as a whole—
and all concerned—consumers, industrialists and trade
unions—begin to realize that this interest, comprising
the need for technical progress, economic expansion
and improvement of the standard of living, is proving
to be more beneficial than what had been done before



by the frequently conflicting interests of the various
mational groups.

I believe that today it would be difficult to find an
industrialist of the Community ready to do away with
the Schuman Treaty, although at the beginning it
would perhaps have been difficult to find one in favour
of it. As to the trade unions, they are our staunchest sup-
porters and in Luxembourg, seat of the High Authority,
there is a united federation which represents all six
countries.

We have thus chosen the path of economic integration.
In the coming months experts from the six countries
will meet in Brussels to draft two new treatics—the
first for the gradual establishment over a period of
twelve to fifteen years of a common market for all
products—a market without frontiers or internal re-
strictions and with a commeon tariff for imports from
non-member countries; a tmarket which will give our
economy an enormous impulse and which, with its in-
vestment fund, will enable the achievement of an ex-
pansion rate similar to that of the United States and
Russta.

The second treaty provides for the creation of a
Common Authority for atomic energy and for the estab-
lishment of large common atomic installations.

Great Britain, aware of the significance of being
excluded from such a common market, is seeking ways
and means of being associated with it through the
establishment of a {free trade area without disturbing
the imperial preferences which are one of the most
important bonds in the Commonwealth,

There is no doubt that Europe is on the go. The
Community, which in 1954 produced 44 million metric
tons of steel, will this year produce 57 million and the
target for 1965 has been set at about 80 million tons.
The six countries constitute the most rapidly expanding
market in the world; no less than 60 per cent of all
world trade expansion between 1950 and 1955 took
place in the countries of Western Europe, excluding
Great Britain,

Of course, your problems differ from ours. These
young countries, with vast natural resources on hand,
develop at an almost miraculous rate. But we do have
certain problems in common, particularly the shortage
of investment funds, the threat of inflation and the
problems involved in the distribution of national income
between consumption and investment.

Naturally we have not come to provide solutions
for the problems of your countries. We know that you
have the required vigour and imagination to tackle
them yourselves on the basis of your own needs and
experience,

But if our experience can be of any use, if by showing
you the errors we have committed and paid for we
can prevent their being repeated here, we shall be
well pleased.

4. ADDRESS BY THE EXECUTIVE SECRETARY OF THE
Ecovomic Commission rwor LATIN AMERICA,
Mzr. Ra¥L PreRIiscH

I

No city in Latin America could claim a better right
than Sio Paulo’s to act the host to such a Meeting of
Experts as we are inaugurating today. In the course
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of barely three decades, an area whose economy was
of a primary character, and subject to all the complica-
tions and vicissitudes involved in dependence on a single
line of exports, has turned into this impressive centre
of industrial activity, whose entrepreneurs are con-
stantly and unhesitatingly venturing along fresh avenues
of expansion. Such a metamorphosis bears witness to
the dynamic efficacy of the driving force that spurs on
private enterprise, also animated in this instance by a
strong consciousness of an example to bhe set and a
mission to be fulfilled—a mission in the economic
development of Brazil, and an example within the broad
territories of Latin America.

It is my privilege to address you today on behalf
of the Secretary-General of the United Nations, Mr.
Dag Hammarskjold, and of Dr. Hugh Keenleyside,
Director-General of the Technical Assistance Admin-
istration, as well as in my own capacity as Executive
Secretary of the Economic Commission for Latin
America. As the representative of ECLA, T have great
pleasure in expressing our gratitude to the Government
of Brazil, which, in sponsoring the present meeting,
has given yet another demonstration of its unfailing
support of the United Nations Organization, and, in
particular, of the latter’s regional agency in Latin
America. I must add that this meeting would never
have materialized if we had not enjoyed, from the
very outset, the whole-hearted co-operation of the
Agssociagio Brasileira de Metais, with whom we have
had the pleasure of sharing the respomsibility for its
preparation, and whose directors have spared no effort
to ensure its success. For this, and for all their personal
kindness to the United Nations staff, we owe them a
debt of gratitude which I am especially happy to have
this opportunity of acknowledging to their distinguished
representative, Dr. Luiz Dumont Villares,

The idea of this Meeting of Experts dates from
some time back, and was originally broached in this
very country, at the memorable ECLA session held at
Quitandinha in 1953. Our analyses of the real situation
in Latin America had been revealing that the countries
which had advanced farthest along the road towards
full industrialization had already passed the first mile-
stone—the straightforward replacement of imports of
staple consumer goods by domestic production—and
were entering upon a stage of greater technical com-
plexity, calling for more intensive investment. It was the
concern of the Governments members of the Economic
Commission for Latin America for the technical and
economic problems inherent in this new phase of indus-
trial development, together with the inducement afforded
by the success of the carlier meeting on steel making
which the United Nations had organized at Bogotd in
1952, that led them to decide upon convening the
present meeting on iron and steel making and trans-
forming industries.

But what is the raison d'etre of this industrial
evolution? Why should effort be expended on the crea-
tion of these more complicated industries, when manu-
factured products from abroad so frequently combine
lower costs with better quality? Ts autarky becoming
the ruling principle in the economic policy of our
countries ?

Anyone who is acquainted with the current situation
in Latin America and with the forces behind it is well



aware that the ideal of autarky has been definitely dis-
carded. Undoubtedly, in earlier times it did represent
the primitive impulse towards economic nationalism
which was the typical reaction to foreign trade setbacks
in countries on the periphery of the world’s economy,
when it did not derive from a purely reflex response to
the spectacle of thriving industries elsewhere, But
we—the Latin American countries—are not alone in
displaying such economic nationalism. It should not be
forgotten that for a long time there were some in the
great industrial centres who based their negative attitude
towards their countries’ incipient industrialization on
a concept of international division of labour, which,
apart from its serious theoretical shortcomings, was in
essence a patent expression of nationalistic exclusive-
ness. How could it be anything else, when, on these
allegedly scientific grounds, it divided the countries
of the world into two vast categories, according to their
supposed aptitudes? Was it not economic exclusiveness
to attribute to some countries the intention of continuing
to produce primary goods, while in others the expan-
sion of manufacturing activities was to be perpetuated
in the shape of constant advances in productive
technigue ?

United Nations studies, and discussions during its
meetings and conferences on these subjects, have done
much to supersede these obsolete ideologies, and to
clarify the dynamic significance of industrialization for
countries in process of development, revealing indus-
trialization as an indispensable concomitant of technical
progress itself with respect to primary activities—
especially agriculture—in the countries in gquestion.

It is not that industrialization is necessary because
agriculture brings poverty in its train. Industrialization
is necessary just when agriculture is seeking to emerge
from its poverty by adopting more advanced techniques.
The process has been repeatedly explained. Improved
techniques in primary production mean that fewer
workers are required per unit of product, and the
development of industry and other activities is abso-
lutely essential for the absorption of manpower that
would otherwise become superfluous or redundant. This
is necessary so that wages may rise with the increase
in productivity resulting from technical progress, and
the trend towards the deterioration of price relation-
ships between primary products and industrial goods
in the world market may thus be offset,

It may be asked, however, whether this labour could
not be reabsorbed by the expansion of primary pro-
duction itself. This is not what usually happens since
employment naturally follows the lead given by demand,
and it is well known that the demand for primary prod-
ucts is apt to increase much less rapidly than demand
for manufactured goods. Thete are a number of reasons
for this. To begin with, demand for foodstufls rises
relatively slowly, in line with the growth of per capita
income ; and further, demand for natural raw materials
is affected by competition from synthetic substitutes
apart from cther unfavourable effects of modern pro-
ductive techniques as regards primary products. This
explains why, in the peripheral countries, demand for
industrial imports tends as a rule to increase much more
than exports and home consumption of primary prod-
ucts, although it must be recognized that in some
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instances a mistaken policy has prevented the export
trade from expanding to the extent that might have
been possible,

Clearly, therefore, in such countries the dynamic
function of industry is twofold. On the one hand, it
must absorb the manpower no longer required for pri-
mary production, and on the other, it must supply all
those industrial products which cannot be imported in
view of the relatively slow growth of exports.

The problem facing these countries therefore consists
in keeping their imports within the bounds set by their
capacity for foreign payments, and meeting the re-
mainder of their increasing industrial requirements
with domestic production. The first question which
must be answered is: how are these industrial require-
ments to be broken down into those which must still
be satisfied with imports and those which domestic pro-
duction will cover? Such a decision could not be based
on any but strictly economic considerations. Among
the mmmense quantity and variety of articles needed
there is a whole range of cost differentials in relation
to imports. Clearly, those goods whose cost differs as
little as possible from that of the corresponding imports
must be produced domestically; or, to be more exact,
in view of Latin American experience, domestic in-
dustries must undertake those lines of manufacture in
which the disparity betwen their costs and those of the
imported item is less than in others. It is obvious that
everything possible must be done to reduce this dis-
parity, but the fact that it exists does not necessarily
mean an economically unsatisfactory solution, since if
the capacity to import is insufficient, it is better to
have these articles at a cost reasonably higher than that
of their imported counterparts than not to have them
at all, and at the same time throw away an opportunity
of employing labour with greater productivity than in
technically inferior sectors of the economy.

This is definitely the problem which the most highly-
industrialized countries of Latin America must now
solve. As I have pointed out, the countries concerned
have already emerged to a large extent from the simple
phase of substituting domestic production for imports
of staple consumer goods, and, given the tendency to
disparity in the rates of increase of exports and imports,
more complex substitutions must now be undertaken,
among which great importance attaches to some inter-
mediate products, capital goods and certain durable
consumer goods.

IT

The agenda for this meeting is based upon this real
necessity imposed by the growth of Latin American
coutitries. If steps must inevitably be taken towards
these new forms of production, how are the selective
economic criteria of which I spoke a moment ago to be
applied in practice? What indications can be gathered
from experience in the world centres of industry of the
solutions best adapted to the needs of the Latin Ameri-
can countries? The field covered by these questions
is of course enormous, and must be gradually and
methodically explored. At the present meeting we shall
be discussing a sector of industry which is arcusing evi-
dent interest in most of the Latin American countries.
Indeed, the initial stages of development of the iron and
steel transforming industries are already giving rise



to a series of problems which it would seem desirable
for this meeting to examine. The scope of these prob-
lems ranges from certain aspects of raw material pro-
duction to the mechanical and motor vehicle industries,
and embraces topics relating to rolling and forging.
As economists, we ECLA officials shall confine our-
selves to explaining and presenting to the technical
experts the difficulties we have encountered in the
more advanced countries of Latin America, and we
would now urge them to discuss possible solutions.
Some background documents——although not as many as
we could have wished—have been presented with this
end in view. I propose to mention here some of these
problems as we have interpreted them, and I hope that
the experts who are with us today will look with a
tolerant eye upon this brief exploratory intrusion into
their territory.

The problems of raw material for the steel trans-

forming industries had already been discussed at the

Bogotd Meeting of Experts. But recent technological
developments suggest that two points in particular
should be examined on the present occasion. One of
these is the question of procedures for the desulphur-
ization of pig iron, and the other is the use of oxygen.
The papers on desulphurization offered highly inter-
esting evidence of consequences whose economic im-
portance is unquestionable. The capacity of the blast
furnaces, and therefore the capital invested in these, can
be more intensively utilized; and the possibility of
using high-sulphur coal means that fuller advantage
can be taken of Latin America’s coal deposits. Which
are the desulphurization procedures most suitable for
adoption in Latin America?

As regards the use of oxygen in steel making in our
region, where capital is scarce, the possibility of making
open-hearth-type steels in converters which hitherto
have been used only for lower-quality steels, and which
represent considerably less investment, would be a
great advantage. Which methods of using oxygen could
best be adapted to Latin America’s requirements, and
in what specific cases would such procedures prove
more satisfactory than those traditionally followed?

It is not only in the primary phases of production
that investment per units of product can be reduced;
the same is true of subsequent processes for the obtain-
ing of rolled products. One of the greatest obstacles to
progress at this secondary stage in Latin American
countries has been the heavy investment requirements
of blooming mills. The relevant documents presented
here show that in relatively small plants the use of
blooming mills can be replaced by continuous casting,
or by forging processes involving much less capital
outlay. Apart from this saving on investment, continu-
ous casting would aflow the gradual increase of rolling
capacity by the successive addition of similar units,
instead of an initial heavy investment of which the full
benefit cannot usually be reaped to begin with because
of the inadequate size of the market.

I am sure that this subject will be of very considerable
interest to the Latin American countries, and I hope
that in the course of our discussions the virtues and
drawhacks of this procedure will be compared with
those of the methods hitherto adopted, and ideas will be
exchanged as to whether a judicious selection of these
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latter mught not in the long run offer greater economic
advantages for countries whose market though small at
present, shows promise of rapid development.

I said earlier that the new and more complex phase
upon which the Latin American countries are entering
must include expansion of the capital goods industries.
It is clear that the existence of the iron and steel in-
dustry—apart from satisfying the increasing consumer
demand for current steels in industrial construction
building, transport, etc., also constitutes the basis for
the manufacture of machinery. But if this industry is
to attain its proper dimensions, certain special steels,
particularly for the mechanical industries, will have
to be domestically produced. Among other obstacles
to the making of these steels is the size of the market,
which does mnot permit the economically satisfactory
manufacture of the wide range of products needed today
by the mechanical industries. As a first step, an attempt
would have to be made to reduce the number of types
used, and also to seek some form of country-by-country
specialization in their production.

This applies not only to special steels, but also to
the common rolled steels mentioned earlier. In these,
too, the excessive variety of shapes and sizes must be
reduced by standardization, which immediately enlarges
the market for the smaller number of types established
especially in the case of this class of products. However,
not only standardization, but also rationalization is re-
quired. Much can be learned from India’s experience,
described in another of the reports to be presented at
this meeting. In the process of standardization, many
old designs of rolled products have been superseded,
and the resultant economy in raw material, combined
with the advantages of standardization, has led to a
saving of 20 to 25 per cent on the raw material con-
sumed by the structural steel industry in India, which
should represent an annual figure of 20 million dollars
when current development projects are fully imple-
mented,

Inherent in standardization, of course, is the estab-
lishment of specifications and standards of quality to
ensure the uniformity of each type of product, and in
Latin America. several institutions have successfully
engaged in this work. But it would seem advisable to
go somewhat farther in two directions. On the one hand,
more widespread knowledge and acceptance of these
standards among industrialists and consumers should
be ensured, and, on the other, an attempt should be
made to see that medium- and small-scale industries,
which are debarred from access to modern techniques
by the limited nature of their operations, use the ma-
terfals most suitable for the manufacture of their
products.

In including this item on the agenda for the present
meeting, ECLA has pleasure in bringing forward a
proposal made some time ago by General Macedo
Soares, to whose distinguished services industrialization
in Drazil is so deeply indebted. Perhaps a special com-
mittee might be set up to prepare the bases for standard-
ization, in <consultation with industrialists and con-
sumers in the countries concerned, and with the col-
laboration of universities and technological centres.
The task is one of international scope which could not
be undertaken by any single country, and I can give



you an assurance that the Economic Commnission for
Latin America would be very pleased to co-operate in
putting it into effect.

I should now like to allude to two basic aspects of
the transforming industries which must be given careful
consideration if these industries are to gain momentum
in Latin America. I refer to casting and forging. In
point of fact, casting is still in its initial stages. There
are innumerable small foundries whose techniques are
as a rule far behind the times; mechanization is inade-
quate, and control of sands and of the quality of the
products is very unreliable. Apart from these inde-
pendent establishments, metallurgical and mechanical
enterprises usually have their own foundry, the small
size of which results in higher costs. This is a serious
defect, which is also to be found in other auxiliary
services of such enterprises. Can certain forms of spe-
cialization be worked out which would mean lower
costs? And, if so, what would be the size best calculated
to ensure efficient mechanization?

If the weaknesses just mentioned are to be detected
in casting, the problem is even more complicated in
the case of heavy forging, since it is no exaggeration
to say that this constitutes a missing link in the iron
and steel transforming process. It is true that the in-
vestment required is so substantial as to be justifiable
only if a large market is available, but it would in any
case be well to discuss the most suitable procedures
and the various scales on which they could be appiied,
without forgetting that a combination of the individual
country markets might enable economic dimensions to
be attained quite easily in the case of certain products
such as railway axles and crank-shafts.

Despite all these obstacles, the development of the
mechanical industries has been following a course
which, although still in its early stages, has already
provided some degree of technical experience which
will allow the progressive establishment of new manu-
facturing lines. These industries began by processing
simple mechanical elements and durable consumer
goods, and later undertook the manufacture of ma-
chinery for which there is a wide market, such as
certain machine tools and motors. They have also given
proof of their ability to manufacture some kinds of
machines which, as they are not mass-produced even
in the industrialized countries themselves, can be eco-
nomically made for a small market. Lastly, it should
be noted that an interesting development is taking place
today—the manufacture of plant, structures and heavy
equipment, especially for the steel making, pulp and
paper and petroleum industries, mining and hydroelec-
tric works. In some Latin American countries the me-
chanical industry is already in a position to embark
upon this branch of production, especially if various
enterprises co-ordinate their efforts, as was recently
done in this country. The experiment is undoubtedly
one to be watched with the closest attention. Needless
to say, in this field the technique of the large industrial
tentres is essential, and in many cases the preparation
of projects abroad could be combined with their execu-
tion by local enterprises.

Despite the great interest attaching to the machine

industry, the ECILA secrefariat was unable to make as
much progress in this connexion as it would have
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wished when preparing for this meeting. However, the
presence of specialized experts leaves room to hope
that special group meetings can be organized with a
view to the discussion of this problem in terms con-
sistent with the real situation of Latin America, and
to the clear and specific definition of content and
method for the research in this field which could be
carried out after the meeting.

The above remarks also apply to the motor vehicle
industry. Some countries have already bhegun to manu-
facture lorries, jeeps and tractors, and there is much
interest in the possibility of also producing automobiles.
A series of aspects requiring elucidation present them-
selves here, The first, so repeatedly stressed in previous
connexions, is the size of the market.

It seems that in countries like Argentina, Brazil, and
Mexico the market for lorries might attain satisfactory
dimensions. As regards automobiles, the problem ap-
pears to be somewhat more difficult, since the optimum
size of the market is greater and demand is much lower
than in the more developed countries, because per capitc
income is less. A relatively limited market might result
in excessively high costs. Admittedly, this would depend
upon the proportion of the value which it was con-
sidered desirable and feasible for the local industry to
produce. The domestic manufacture of almost 100 per
cent might mean that costs were very heavy, at least
at the outset. But this is not the only reason for anxiety,
as the greater the variety of models produced, the more
serious are the difficulties attendant upon a limited
market. Would it be possible, in this field as well, to
reach a reasonable degree of standardization whereby
the number of models might be reduced? And, to ad-
vance a step farther, is it conceivable that parts and
spare parts might be so far standardized as to ensure
their interchangeability? A precedent is supplied by
the radio industry in the United States, which de-
veloped after the automobile industry, and was there-
fore able to profit by the latter’s experience and avoid
dispersion by means of its characteristic standardiza-
tion. Lastly, would it be practicable to consider the
possibility of types of vehicles whose construction was
sufficiently simple and more economical than that of
existing models for costs to be substantially lowered?
A reminder may not be out of place that, broadly
speaking, motorization in the Latin American countries
is in its initial stages, and that consequently there may
be a vast potential demand over the next few decades,
as per capita income rises. It may be worth while to
consider whether the vehicles at present in use con-
stitute the most economically sound solution of this
problem, and whether road communications are likely
to improve so rapidly that there is no point in envisaging
vehicles better adapted to roads of the type at present
prevailing.

The use of the diesel engine is, up to a point, a con-
cession to the fuel situation, which is not the same as
in the United States, and the results achieved should
also be examined from the standpoint of a given coun-
try’s over-all cconomy, the greater cost of the engines
being set against the saving in fuel. From another angle,
the further possibility can be glimpsed that multiple
utilization of the diesel engine might be developed in
such a way that slight modifications would enable the



same type to be used for lorries, tractors and power
generators.

Another aspect of the manufacture of motor vehicles
should be studied in the light of the experience—pre-
liminary though it is—acquired in the three countries
mentioned earlier. Existing plants might conceivably
be utilized for the manufacture of parts, the appropriate
technical assistance being provided, and attention being
simultaneously devoted to the problem of special steels,
of which I have already spoken, and which is un-
doubtedly one of the key factors in a rational solution.

As in the case of the manufacture of machinery, it
would be of great value to us to secure the collaboration
of the experts in this field who are attending the present
meeting, so that the study of this question could be
approached from the point of view of the Latin Ameri-
can countries, and the possibilities of assisting the motor
vehicle industry in its early stages could be discussed
with careful consideration of the advantages and disad-
vantages of alternative solutions.

III

The topic of economic dimensions for industrial
enterprises has been implicit in the whole of this
address. There are some cases in which the domestic
market of certain countries will suffice, and others—a
great many others—in which production costs will
prove excessively high. This might very seriously limit
the expansion of industry on economically sound bases,
and I greatly fear that unfavourable balance-of-payments
situations or weighty considerations of another kind
may prevent the bounds thus imposed from being tran-
scended. If circumstances demand the restriction of im-
ports from the more highly-developed countries, it
would be extremely regrettable to set out upon this
path without having first explored the possibility of
establishing a regional market, in which several coun-
tries might participate, for certain new or incipient
products of the transforming industries. Of course, it
is only the nature of the present occasion that leads
me to confine my remarks to these industries despite
the fact that such a policy will undoubtedly have to
embrace other economic sectors, in due co-ordination
with traditional trade patterns. Perhaps it might be
feasible to consider specific forms of country-by-country
specialization, as, for instance, in certain raw materials
or intermediate products, special steels, rolled products,
machinery, forging, motor vehicles or their parts. Would
it, for example, be advisable for each country to attempt
the domestic production of large, medium-sized and
small tractors, when several countries might each spe-
cialize in one type, with a common market and a
considerable saving in costs?

I feel we are very fortunate in that three distin-
guished representatives of the European Coal and Steel
Community are present at this meeting. I have no doubt
that they will tell us of their experiences, and will
perhaps encourage us to follow a course that some years
ago would have been thought utopian for Europe, as
in the opinion of many it probably seems today for
Latin America, which has not hitherto succeeded in
making any decisive progress towards the rational
integration of its more highly-industrialized countries.

The problem is much more difficult in Latin America
than it has been in Europe, since—as we have just been
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told by no less an authority than Mr. Enzo Giacchero—
in their case it was an attempt to reconstruct and
restore former patterns of integration which had been
broken up by the vicissitudes of the Second World
War, and by economic crises. In Latin America on the
other hand, there has been no previous economic co-
ordination between our countries, except in very few
instances, and on relatively narrow bases, precisely
because—in view of the old theory of international
division of labour—we have traded almost exclusively
with the great industrial centres. Consequently, the nec-
essity for the encouragement of inter-Latin-American
trade did not arise before or even during the initial
stage of industrialization since in this early phase more
satisfactory dimensions can more readily be attained
in the consumer industries within the bounds of the
domestic market. But, now that we are entering upon
more complex industries, which require more sub-
stantial investment, and for which the small market
is often a serious limiting factor, an analysis of the
possibilities of a common market appears an immediate
necessity.

Happily, a clear conception of the vital importance
of this question has gradually been taking shape, espe-
cially with the opening of the present new phase of
development, characterized as it is by industries for
which investment and the size of the market are much
more important than is usually the case with the indus-
tries manufacturing staple consumer goods, established
during the phase now almost over. It is precisely this
recognition of the existence of the problem that recently
induced the Governments members of ECLA to decide
upon the creation of a Trade Committee. On the agenda
for the meeting of this Committee in Santiago, at the
end of November, investigation of the prospects for a
common regional market holds a prominent place. I
feel sure that the technical information emerging from
this Sdo Paulo meeting will provide valuable back-
ground data for the meeting in Santiago.

I should like to make it clear to the non-Latin Ameri-
can experts who are present that an intensification of
trade among the countries of this region would on no
account imply a contraction of their imports from the
great industrial centres. Their imports depend upon
those countties’ purchases from Latin America and on
the amount of their investment. The region’s purchases
abroad will not decrease because of industrialization
and increased inter-regional trade, but their composi-
tion will be changed, without detriment to their ex-
pansion in proportion to the accompanying growth of
Latin American exports and foreign investments.
Moreover, the development of industries integrated in
this way and able to rely upon a sizeable market will
open up a wider range of possibilities for the efficient
investment of foreign capital and for reciprocally bene-
ficial technical collaboration.

Before bringing these remarks to a close, T should
like to refer to another of the points that seem to me
most significant on our agenda; that is, technical train-
ing. There is no need for me to stress its importance
for productivity. This is a problem which must be
tackled without delay, since otherwise the expansion
programmes of the industries we are discussing might
be seriously handicapped. Two fundamental defects
exist. Technical training is not always consistent with



present requirements, and much less with those likely
to arise in the future. Furthermore, the number of tech-
nicians and skilled workmen trained every year is
inadequate from every point of view. I was impressed
by the conclusions reached in this connexion, according
to one of the reports presented to the meeting, in the
case of a Latin American country which is among those
which have displayed the greatest concern for this
problem.

IV

In the foregoing observations it has been my aim to
give a clear idea of the problems that seem to us most
vital for Latin America’s industrial development, and
of the reasons why we feel them to be so important.
As economists we cannot venture upon technical ground.
To repeat what I have already said, we must confine
ourselves to describing certain difficulties and asking
the technical experts to help us to define others; and
we invite discussion and the frank and friendly ex-
change of knowledge and experience, Such is the object
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of the present meeting. We deeply appreciate the
presence of industrialists and experts of the calibre and
qualifications of those who are here today, and we
offer them our thanks in advance for all that their co-
operation will mean to us. We also wish to thank the
authors of the papers which are presented for the con-
sideration of the meeting, and which, in my opinion,
are admirably designed to serve the purposes for which
they were requested. There is every reason to hope that
the ends pursued by the United Nations in preparing
this meeting, and by the Government of Brazil in
honouring us with an invitation to hold it in Sio
Paulo, will be fully attained.

I am convinced that this meeting will help to
strengthen the form of international collaboration of
which it is representative, and that the United Nations,
through UNTAA and ECLA, who organized the meet-
ing with such public-spirited and indispensable as-
sistance from Brazil, will be able in the future to tackle
with ever-increasing efficiency the preblems of Latin
America’s current situation.
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Economic Statistics, Departamento de Estatistica do
Estado de Sao Paulo, Av. Brigadeiro Luiz Antonio
849, Sdo Paulo; representing the Departamento de
Estatistica do Estado de Sio Paule

Lixo, Jorce DA Costa, Industrial Assistant, Banco do
Brasil, 530 Paulo

Loes, Gustaar Frirz, Instituto Brasileiro de Econo-
mia, Fundacio Getulio Vargas, Caixa Postal 4081,
Rio de Janetro

Loes, MicuzL, Equipamentos Industriais Eisa Ltda,
Rua Marconi 23, Sao Paulo

LoEWENBERG, WERNER, Engineer, Sio Paulo

Lores, Ancmvyses CArNEIro, Technical Consultant,
Inddstria do Ferro e Aco; representing the Cia. T.
Janer Comércio e Indastria, Sdo Paulo

Lores, Lucas, President, Banco Nacional do Desen-
volvimento Economico, Rua 7 de Setembre 48, Rio
de Janeiro

LoutscH, Roeert, Companhia Siderurgica Belgo Mi-
neria, Belo Horizonte, Minas Gerais

Lozano, Epuarno Pyrrs, Companhia Mineragio Geral
do Brasil, Rua Sen. Queiroz, 667, Sio Paulo

Macepo S0arEs E Sitva, GENErRaL Epmunpo, Presi-
dent, Companhia Acos Especiais Itabira (ACESI-
TA) and of Companhia Siderfirgica Nacional, Volta
Redonda

Maia, JoaguiM, Professor of Metallurgy, Escola Na-
cional de Minas e Metalurgia, Rio de Janeiro

Mamana NEeto, VicEnTe, President, Sindicato des
Fabricantes de Pecas Automoveis, Palacio Maui,
5° andar, Sio Paulo

MaranmAo, Harorpo, Industrias Brasileiras Artigos
Refratarios S.A. (IBAR), Av. Anhangabau 297,
Sao Paulo

MARrCHINI, ADRIANO, Director-Secretary, Associacio
Brastleira de Metais, Palacio Maud, 8° andar, S3o
Paulo

Martos, Ary Marcuesini, Chief Engineer, Produc-
tion Planning Department, Companhia Sideriirgica
Nacional, Volta Redonda

Mero, Fasio D. Homewm b, Technical Director, Usina
de Fundi¢io da Induastria Filizola S.A., Rua Conso-
lagfo, 65, S3o Paulo

Menponga, J. J. Carnerro, Usina Queiroz Jr. S.A.,
Sao Paulo

MewzL, GuiLuerMmE, Managing Director, Sociedade
Brasileira de Agos Phoenix Ltda., Sio Paulo; repre-



senting Schoeller Bleckmann Stahlwerke A.G,,

Vienna

MonTEIRO, OcTAVIO DA CostA, Rua Brasilio Machado
380, Sdo Paulo

MoosaakE, Ruporr, Industrial Director, Companhia
Sidertirgica Mannesmann, Belo Horizonte, Minas
Gerais

Moraes, Ma~vorrL Assumpgio pE, Companhia Fabri-
cadora de Pecas (COFAP), Sio Paulo

Mora, Gir, Professor of Mechanical Technology, Insta-
lagées Industriais; representing the Clube de En-
genharia and the Escola Nacional de Engenharia,
Rio de Janeiro

Moura, Eon1o, Instituto Tecnolégico Industrial de
Minas Gerais

Muyraert, Micton, Companhia Sideritrgica Nacional,
Volta Redonda

Nacinovic, Mario HeNrIQuE, Companhia Sideriirgica
Nacional, Volta Redonda

Nerro, Anronto Derrim, Instituto de Economia da
Associagdo Comercial de Sdo Paulo, Rua Boa Vista
57, Sao Paulo

NrIEMEYER, THEODORG, Technical Director, Agos Villa-
res 3.A., Sao Caetano do Sul, Sio Paulo

*NoereGa, NELsoN, Consultant, S80 Paulo

Novinsky, Mauricio, Chief Engineer, Steel Foundry,
Companhia Brasileira de Material TFerroviario
(COBRASMA), Rua Jodo Bricola 24, Sio Paulo

OLvEIrA, OsTwaL RocHA DE, Companhia Siderfirgica
Nacional, Volta Redonda

QOrosco, Eros, Grupe Executivo da Industria Automo-
bilistica (GEIA), Conselho do Desenvolvimento
Economico, Ric de Janeiro

Parmarrs, J., Mesbla S.A., Butanta 68, Sio Paulo

Parrs, Avraric, Assistant to the Management, Com-~
panhia Industrial e Comercial Brasmotor, Praga da
Republica 497, Sao Paulo

Parrerra, Lavoisier V., Companhia Siderdrgica Na-
cional, Volta Redonda

Paura, Joio Batista, Companhia Siderdrgica Na-
cional, Volta Redonda

PeDREIRA, ALMIRO DE LiMa, Technical Assistant to the
Management, Industria Metalirgica Na. Senhora
Aparecida, Rua 15 de Novembro 244, 9° andar, Sio
Paulo

PeLagaTTI, Urisse, MetalGrgica Matarazzo, Caetano
Pinto 575, Sac Paulo

Perrira, RuBens Lima, Professor of Metallurgy,
Escola de Engenharia de Sio Carlos, Rua Teodoro
Sampaio 1933, Sao Paulo

Piccorr, Ivo A. Caunuro, Revista Paulista de Indis-
tria, Rua do Lavradio 180, /703, Rio de Janeiro

PinuEeIro, RoperTo Lourerro, Companhia Siderurgica
Nacional, Volta Redonda

PinTo, FraNCIsco FF. PEREIRA, S3o Paulo

P1sa, Fernanpo ToreDpo, Associagio Brasileira de
Metais (ABM), Sio Paulo

Prance, Iowacio C., Industria de Electro-Agos Plangg
S.A,, Nova Hamburgo, Rio Grande do Sul
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Pontuar, Marcos, Comissio Brasileira-Americana de
Educacao Industrial, Sic Paulo

Purpom, Doucras 5., Consulting Engineer, Rue Mar-
tins Fontes 213, Apto. 63, Sio Paulo

QuEtroz, PLINIO DE, President, Instituto de Engenha-
ria de S3o Paulo, Viaduto Dona Paulina 80, Sao
Paulo; Director, Companhia Siderfirgica Paulista
(COSIPA), Rua Bario de Itapetininga 93, Sio
Paulo

RercaMaN, JuLlo, representing Mercedes-Benz, Rua
Consolagio 65, 4° andar, S4o Paule

REzZENDE, JorGE DE Souza, Director, Maquinas Pira-
tininga S.A., Rua Eduardo Gongalves 38, Sio Paulo;
representing the Associacdo Brasileira para ¢ Desen-
volvimento da Industria de Base (ABDIB), Sio
Paulo

Romi, Giorpawo, Miquinas Agricolas Romi Litda.,
Florencio Abreu 845, Sdo Paulo

Samreato, Fravio PextEapo, Director, Escola Brasi-
leira de Administra¢io de Empresas, Fundagio Ge-
tulio Vargas, Rua Martins Fontes 109, 9° andar,
Sio Paulo

Santos, Tmarcisio D. peE Souza, Chief Engineer,
Divisdo de Metalurgia do Instituto de Pesquisas
Técnologicas (1PT), Caixa Postal 7141, Sio Paulo;
representing the Government of the State of Sio
Paulo and the Instituto de Pesquisas Tecnoldgicas

SiorHIAGO F°., ArNaLDO, Companhia Siderirgica Na-
cional, Volta Redonda

SArRMENTO, RoBERTO M., Petrobras S.A. Refineria
Pres. Bernardes, Cubatzo, S2o Paulo

ScuapLicH, HELMUTH, Metalirgica Matarazzo S.A.,
Cacuano Pinto 575, Sio Paulo

Sieger, Micuer, Director, Equipamentos Industriais
Eisa Ltda, Rua Marconi 23, Sdo Paule

Sizva F°,, Areerto B., Companhia Sidertrgica Na-
cional, Volta Redonda

SiLva, AntoNic Furtano pa, Chief, Technical Depart-
ment, Banco Nacional do Desenvolvimento Econo-
mico, Rua 7 de Setembro 48, Rio de Janeiro

Sirva, Pepro, Companhia Sidertirgica Nacional, Volta
Redenda

S1gueIra, Mauricro, Chief Engineer, Sociedad Téc-
nica de Fundigdes S.A. (SOFUNGE), Rua Boa
Vista 133, Sdo Paulo

Soares, LastHENTo ALBA, Cia. Agos Especiais Itabira
(ACESITA), Rio de Janeiro

Souza, HENRIQUE CAPPER ALVES DE, representing the
Director of the Carteira de Comercio do Banco do
Brasil, Rio de Janeira

Souza, J. G. LeaL pe, Chief Engineer, Mechanical
Maintenance of the Steelworks and Foundry, Com-
panhia Siderargica Nacional, Volta Redonda

Souza, F. J. PinTo pE, Professor of Siderurgy, Escola
de Engenharia da Universidade de Minas Gerais and
Chief Engineer, Companhia Siderargica Belgo Mi-
neira, Caixa Postal 15 Belo Horizonte, Minas Gerais

StaupoHAR, Ivan Pepro, Chief Engineer, Associacio

Brasileira para o Desenvolvimento das Industrias de
Base (ARDIB), Rua 7 de Abril 277, Sio Paulo



Sura, Jaw, Siderurgica J. L. Aliperti S.A,, D. Paiva
726, Sio Paulo

Taves, Roeerto J., Meshla S.A., Rio de Janeiro

TyskrLinp, Erik, Managing Director, Fabrica de Acgo
Paulista, Av. Presidente Wilson 1716, S3o Paule

Ucnroa, MarRTINHO PraDpO, Director, Companhia Side-
rirgica Paulista (COSIPA) Rua Bario de Itape-
tininga 93, 6° andar, Sio Paulo; representing the
Government of the State of Sio Paulo

VEccHIATTI, JorDAO, Companhia Fabricadora de Pegas
(COFAP), Sio Paulo

*VEmac S.A., 224 Grota Funda, Sdo Paulo

ViErs, REnATO Rocma, President, Centro Moraes
Rego, Praca Col. Fernando Prestes 74, S3o Paulo

ViLLares, Luiz DumonTt, President, Elevadores Atlas
S.A. and Acos Villares S.A.,, Rua Pescadores 79/93,
Sdo Paulo

Wainer, Emruio, Oxigenio do Brasil, S.A., Presidente
Wilson 5874, Sio Paulo

WemnBaumM, Ricaarp M. O., Professor, Instituto Tec-
nolégico de Aeroniutica, S3o José dos Campos,
Estado de Sic Paulo

WiLey, Jay W., Professor of Economics; representing
Purdue University and the Escola de Sociologia e
Politica de Saco Paulo, Rua Colatino Marques 250,
Séo Paulo

*WiLLys po BrasiL, Rua Major Sertorio 92, 5° andar,
Sio Paulo :

Woop, Renarto, Director, Companhia Brasileira de
Usinas Metalurgicas, Niteroi, Rio de Janeiro

WsciEkLIcA, Janusz, Companhia Sidertirgica Belgo
Mineira, Caixa Postal 15 Belo Horizonte

Yann, C. H, S.A. White Martins, Rua Pompeia 144,
Sdo Paulo

Chile

Cancurruewm, HEcTor, Chief Metallurgist, Compaiiia
de Acero del Pacifico, S.A. (CAP), Casilla 1-C,
Talcahuano

*CompaNfa DE ACERO DEL Pacirico, S.A. (CAP),
Casilla 1-C, Talcahuano

Diaz ConTrERAS, HUMBERTO, Chief, Industrial Studies
Section, Corporacidn de Fomento de la Produccidon
(CORFQ), Ramodn Nieto 920, Santiago; represent-
ing the Servicio de Cooperacion Técnica Industrial,
Huérfanos 1147—9° piso, Santiago

Hartwic, ALETANDRO, Acting Chief, Department of
Industrial Relations, Compania de Acero del Pacifico
(CAP), Casilla 1-C, Talcahuano

Novrr, Max, Consalting Engineer, Santiago

*Ri1oseco, VaLErIo, Engineer, Metallurgical Depart-
ment, Compafia de Acero del Pacifico S.A. (CAP),
Casilla 1-C, Talcahuano

*SANTANDER Bagrrios, Sercio, Consultant, Santiago

*SErvicio DE CoOPERACION THcNICA INDUSTRIAL,
Huérfanos 1147, Santiago

*Sota Barros, VICENTE, Consultant, Santiago

*ToLEp0 Fspinoza, Noreerto, Universidad Técnica
det Estado, Av. Almeda B. O’Higgins 1611, Santiago

WoscoBoINICK, SanTiaco, Chief, Industrial Engineer-
ing Department, Compafia de Acero del Pacifico
S.A. (CAP), Casilla 1-C, Talcahuano

Colowmbia

EcuEvERRrIA, ALvaro, General Superintendent, Planta
Belencito y Minas, Acerias Paz del Rio S.A., Be-
lencito

Kreurzer, August Karr, Empresa de Refractarios
Colombo-Suiza, Medellin

Lépez, Jamme, Chief, Industrial Engineering Depart-
ment, Acerias Paz del Rio, Apartado Aéreo 4200,
Bogota

Orr1z, PEprRO Vicente, Manager, Instituto de Fo-
mento Industrial Colombiano, Bogota

PriETo, JoaQuin, Consulting Engineer, Carrera 13 No.
72-55, Bogota; represeniing the Federacién Meta-
largica Colombiana (FEDEMETAL), Bogota

Ricuarps, RicHARD 5., representing Inausco Export
Corp., 45 Rockefeller Plaza, New York and Ma-
quipos S.A., Apartado Aéreo 68-15, Bogoti

*Rupas GOmEzZ, JaiME, Consulting Engineer, Bogota

Scauscuny, Francisco F., Member of the Board of
Directors, Empresa de Refractarios Colombo-Suiza
S5.A. (SAFRESID), Carrera 7, No. 74-63, Bogota

SuArez, RamON, Acerias Paz del Rio, Apartado Aéreo
4260, Bogota

Taam, Louis, Superintendent, Rolling Mills, Acerias
Paz del Rio, Belencito (Boyaca)

Cuba

Ctspepes, Pepro G. pe, Banco Nacional de Cuba, La
Habana

Guatemala

FernANDEZ Harr, Frawcisca, Counsellor, Embassy
of Guatemala, Rio de Janeiro, D.F,

Mexico

AraMBURU, Marcero G., Chief, Department of Eco-
nomic Studies, Altos Hornos de México, Paseo de
la Reforma 133, Mexico, D.F.

BARRACGAN, Ronorro, Sub-Director, Cia. Fundidora de
Fierro y Acero de Monterrey, Apartado 206, Mon-
terrey

*(;ONZALEZ Varcas, Ferwaxpo, Cia
México S.A., Londres 40, Mexico D.F.

GonzALEZ ROLDAN, Pascuar, Managing Director, Al-
tos Hornos de México S.A., Paseo de la Reforma
133, Mexico D.F.

Prieto, CArrLos, President of the Board of Directors,
Cia. Fundidora de Fierro y Acero de Monterrey,
Balderas 68, Mexico D.F.

RoeLEes, Gonzaro, Banco de México, Mexico D.F.

Sapa, Camiro G., President and General Manager,
Hojalata y Lamina S.A., Apartado No. 996, Mon-
terrey, N.L.

VILLASENOR, IoNacio, Production Manager, Altos
Hornos de México S.A., Paseo de la Reforma 133,
Mexico D.F.

Metalirgica



Peru

De Beco, ANDRE, Managing Director, Sociedad de
Gestion de la Planta Siderfirgica del Santa (SOGE-
SA), Hotel Bolivar, Depto. 306, Lima

DesvarLiees, Jean, Ramseyer & Miller, Inc., Casilla
11, Chimbote

VEca B., MawueL F., Executive Director, Industria
Peruana del Acero S.A., Apartado 1260, Lima

Urnguay

Arvarez, CELESTINO, Nervion, S.R.L.., Montevideo

Aprper, Davip, Managing Director, Industria Nacional
Laminadora 5.A., Cerrito 507, 5° piso, Montevideo

*AsoCIACION DE INDUSTRIALES METALURGICOS DEL
Urvcuay, Montevideo

‘CerpEIRAS ALONSO, JuLto C., President, Industria Na-
cional Laminadora S.A., Cerrito 507, 5° piso, Mon-
tevideo

CoromiNas, Roporro E., Managing Director, Nervion,
S.R.L., Montevideo

Pesce, Isafas 5., Direccién de Industrias, Paysandd
941, Montevideo

Venezuela

Ancarrta Truyiiro, Gasrizr, Oficina de Estudios
Especiales de la Presidencia de la Repiiblica de
Venezuela, and Ministerio de Fomento, Caracas

DE LEON Arvarez, RAFAEL, Oficina de Estudios Espe-
ciales de la Presidencia de la Repuablica de Venezuela,
and Ministerio de Fomento, Caracas

GuEvara Prerrinvi, ManueL, Oficina de Estudios Es-
peciales de la Presidencia de la Republica de Vene-
zuela, Planta Siderurgica del Orinoco

*LEwickI, WrapiMir P., Production Manager, Side-
rirgica Venezolana, S.A. (SIVENSA), Apartado
3393, Caracas

*(riciNA DE EsTUDIos ESPECIALES DE LA PRESIDENCIA
DE LA REPUBLICA DE VENEZUELA, Caracas

SHEROVER, MILEs M., General Manager, Siderirgica
Venezolana S5.A. (SIVENSA), Apartado 3393,
Caracas

2. OTHER COUNTRIES

Austrin

STEYRLEITENER, HaNs, Chief Engineer, Osterreichisch-
Amerikanische Magnesit A.G., Radenthein, Kaernten

TrENkLER, HERBERT, Chief Metallurgist, Vereinigte
Osterreichische Eisen und Stahlwerke A.G., Schwayr-
str. 5, Linz (Donau)

Belgivm

CoHEUR, PiErrE, Director, Centre National de Recher-
ches Métallurgiques, 69, rue du Val-Benoit, Liége;
representing the Groupement des Industries Sidérur-
giques Luxembourgeoises, 31 Boulevard Joseph 1I,
Luxembourg; and the Groupement des Hauts-
Fourneaux & Aciéries Belges, 47, rue Montoyer,
Bruxelles

Fouassin, M., Chief Engineer, S.A. Cockerill-Ougrée,
14, Quai d’Ougrée, Ougrée ; representing the Groupe-
ment des Hauts Fourneaux & Aciéries DBelges,
Bruxelles

HoumEes, G. A., President of the Comité Technique du
Centre National de Recherches Métallurgiques, Sec-
tion du Hainaut, 2, boulevard Soivay, Charleroi;
representing the Groupement des Hauts-Fourneaux
& Aciéries Belges, Bruxelles

Czechoslovakia
Horug, Jan, Director, Strojexport, Praha 14, Nado-
linach, 35
Koroc, Jawosrav, Research Institute for Machine
Tools and Metal Cutting, Prague

Poracex, FranTisEx, Assistant Director-General,
Ministry of Foreign Affairs, Prague

Federal Republic of Germany

*BuLLe, Georg, Director, Gutehoffnungshiitte Ober-
hausen A.G., Werk Sterkrade, Schengerholz 29,
Mulheim-Ruhr-Broich
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Burckas, GUNTHER, Gutehoffnungshiitte Oberhausen
A.G., Werk Sterkrade Schengerholz 29, Mulheim-
Ruhr-Broich

KLEINHEISTERKAMP, HERMANN, Demag A.G., Duis-
burg

Kreps, Erwnst, Director, Hiittenwerke Rheinhausen
A G., Bliersheimer Str. 86, Rheinhausen (22a) ; rep-
resenting the Max Planck Institut fir Eisenforschung
August-Thyssen-Strasse 1, Dusseldortf

Orriz, H., Technische Hoschschule, Templergraben 55,
Aachen

PeppincuAavus, GiNTer, Technical Vice President,
Carl Dan. Peddinghaus A.G., Ennepetal-Altenvoerde
( Westphalia)

Riexzeere, Fritz, Consulting Metallurgical Engineer,
Vogelsang 31, Wetzlar

SanpEN, Hans Heinz, Demag A.G., Duisburg

SeeErrH, KarL Grorg, Director of Production, Man-
nesmann-Hiittenwerke A.G., Duisburg Werk Huc-
kingen, Duisburg-Huckingen; representing the
Verein Deutscher Eisenhuttenleute, Postschliessfach
2507, Dusseldort

WaLpe, HErmaNN, Director, Demag-Elektro Metal-
lurgie G.m.b.H.,, Woligang-Reuter-Platz, Duisburg
(22a)

WasmuTte, W. R,, President, Eisenbau Essen G.m.b.H,,
Ruttenscheider Strasse 41-45, Essen

WiLms, Ernst, Chief Engineer, Dortmund Hoerder-
Hiittenunion A.G., Werk Horde, Burgstr. 15-17,
Dortmund-Hoérde ; representing the Verein Deutscher
Eisenhuttenleute, Postschliessfach 2507, Dusseldorf

France

Arvarp, Magre, General Manager, Institut de Recher-
ches de la Sidérurgie (IRSID), 185, rue du Prési-
dent Roosevelt, Saint-Germain-en-Laye (S & O)



DE Beco, Josers, Vice-President, Chambre Syndicale
de la Sidérurgie Frangaise, 5 bis, rue de Madrid,
Paris 8¢me and President and General Manager,
Fabrique de Fer de Maubeuge, Louvroil

CourTHEQUX, JULIEN, Consulting Engineer, 13, rue du
Maréchal Joffre, Hagondange, Moselle

*Legroy, P., Institut de Recherches de la Sidérurgie,
185, rue du Président Roosevelt, Saint-Germain-en-
Laye (S & O)

MEeRrcieEr, ANprE, General Manager, Société d’Etudes
et d’Entreprises Sidérurgiques, 15, rue Pasquier,
Paris 8éme and Professor of Metallurgy, Ecole
Centrale des Arts et Manufactures de Paris; repre-
senting the Chambre Syndicale de la Grosse Forge
Franqaise, 1, rue Frangois ler, Paris

*PapIER, JEAN, Ecole Supérieure des Mines de Saint-
Etienne, 158 bis, Cours Fauriel, Saint-Etienne

ScHERESCHEWSKY, P. L., representing the Chambre
Syndicale de la Sidérurgie Frangaise, 5 bis rue de
Madrid, Paris 8&me

*De Sezg, C., General Manager, Société des Aciers
Fins de I'Est (SAFE), 8-10 av. E. Zola, Boulogne-
Billancourt (Seine)

TrENTINI, BERNARD, Institut de Recherches de la Sidé-
rurgie, 185, rue du Président Roosevelt, Saint-
Germain-en-Laye (S & O)

*WanL, L., Institut de Recherches de la Sidérurgie,
185, rue du Président Roosevelt, Saint-Germain-en-
Laye (S & O)

D'YERVILLE, J., President, Syndicat National des Indus-
tries d’Equipement, 10, av. Hoche, Paris 8éme;
representing the Fédération des Industries Mécani-

ques et Transformatrices des Métaux, 11 av. Hoche,
Paris 8&&me

Ttaly

*CaLMes, ALBERTO, Innocenti, Societid Generale per
I'Industria Metallurgica e Meccanica, Via Pitteri 81,
Milan

CamEera, ITaro, Techint Engineering Company, Piazza
F, Meda 3, Milan

*Passoni, T., Innocenti, Societd Generale per 'Indus-
tria Metallurgica e Meccanica, Via Pitteri 81, Milan

Rocca, Roserto, Techint Engineering Company, Piazza
F. Meda 3, Milan
RopocawacHI, JeEaN, Director, Innocenti, Societd Ge-

nerale per I'Industria Metallurgica ¢ Meccanica, Via
Pitteri 81, Milan

Japan

Icarxkawa, Tsuwneo, Managing Director, The Kobe
Steel Works I.td., Tokyo

Kurrvama, Taxka Kazu, Vice-Consul of Japan, Consul-
ate General of Japan, Sdo Paulo, Brazil

Wabpa, KaMmexrcu:, Director, Yawata Iron & Steel Co.,
Ltd., Steel Building, No 1 Marunouchi, Chiyoda,
Tokyo; representing The Japan Iron and Steel Fede-
ration, Steel Building, No. 1 Marunouchi, Chiyoda,
Tokyo

*THE JapaN Iron aND StTeeL FEDERATION, Steel
Building, No. 1, Marunouchi, Chiyoda, Tokyo

*TuE JapAN MacHINERY FEDERATION, Tokyo

Norway

Sanpvorp, Knut, Manager, Metallurgical Department,
Engineering Division, Elektrokemisk A/S, Radhusgt
23, Oslo

Philippines
ApreEra, P. Bernarpo, General Manager, National
Shipyards & Steel Corporation (NASSCO), Quezon
City
SarMiENTO, Urpiano, President of the Board of Di-

rectors, National Shipyard & Steel Corporation
(NASSCQ), Quezén City

Sweden

*EKETORP, SVEN, Research Department, Stora Koppar-
bergs Bergslags Aktiebolag, Domnarvet

*JomannsoN, Forkg, Stora Kopparbergs Bergslags
Alktieholag, Domnarvet

KarLLing, Bo, Director of Research, Stora Kopparbergs
Bergslags Aktiebolag, Domnarvet

Paues, Jomaw, Manager, Fabrica de Ago Paulista,
Caixa Postal 3190, Sao Paulo; representing the Jern-
kontoret, Kungstradgardsgitan 6, Stockholm C,

Switzerland

*Durrer, RoseErT, Managing Director, Louis de Roll
Iron Works Ltd., Gerlafingen

*Marincek, Borurt, Eidgentssische Technische Hoch-
schule

United Kingdom

CartwricHT, W. F., Assistant Managing Director and
General Manager, The Steel Company of Wales Ltd.,
Port Talbot, Wales; representing The Iron and Steel
Institute, 4 Grosvenor Gardens, London, S.W.1

*CLark, A, W., The British Oxygen Company Ltd,,
Bridgwater House, Cleveland Row, St. James’s,
London S.W.1

Cuming, NiLs, South American Representative of the
English Steel Corporation Limited, Sheffield

Dowping, M. F., Sales Manager, Davy and United
Engineering Co. Ltd., Iron Park Works, Sheffield 4

*Fr1zGEORGE, D.,t Birmingham

Forp-RoBErTSON, A., Factory Representative and Con-
sulting Engineer for Latin America of Birlec Limited
of Birmingham, Av. Pte. Quintana 50 - 40 B., Buenos
Aires, Argentina

*HackiNg, R. A., Director of Research, RTSC Labo-
ratories, Whitchurch, Aylesbury, Bucks.

*Harrison, B. C.,t Coventry

*Harrrisow, JoueN Lawrence, Technical Adviser, Iron
and Steel Processes, The British Oxygen Company

Ltd., Bridgwater House, Cleveland Row, St. James's,
London S.W.1

Hurchinson, A, H. W., Soctety of Motor Manufac-
turers and Traders, 148 Piccadilly, London W.1

*Kinnen, M. D.,t Birmingham

LEicH, F. 5., Manager, Melting Furnace Division, Bir-
lec Limited, Tyburn Road, Birmingham

+ The Machine Tool Trades Association presented two papers,
one (ST/ECLA/CONF4/B III-5) by the following authors:
D. Fitzgeorge, M. D. Kinnen, T, 5. Lister, P. A, Oliver, and
the other (ST/ECLA/CONF.4/B 111-7) by B. C. Harrison.



*L1sTER, T, 5.,7 Birmingham
MorrocH, H., Research Manager, The British Cast
Iron Research Association, Birmingham

Morton, J. S., Director, Campbell, Gifford and Morton
Lid., Netherby, 161, Queen’s Road, Weybridge, Sur-
rey

*QLiver, P. At Birmingham

SavagE, J., Chief of the Physics Section, The British
Iron and Steel Research Association, 11 Park Lane,
London W.1

*SumanamaN, C. E. A., Chief Chemist, RTSC Lahora-
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ANNEX IV

The development of motor vehicle manufacture in Latin America

Recent years have seen the commeticement of a road
vehicle industry in several Latin American countries.!
In Argentina, Brazil, Chile, Colombia and Mexico, the
first steps took the form of manufacture of the more
rapidly-wearing spares for road vehicles. This spares
industry, which is well developed, and which has ac-
cumulated a considerable amount of technical experi-
ence, especially in Argentina, Brazil and Mexico,
constitutes an excellent starting point for further road
vehicle manufacturing activities, such as the making
of more technically complicated parts for supply to
assembly lines,

The meeting considered that in the Latin American
countries, vehicle assembly, with the gradunal inclusion
of a growing percentage of domestically manufactured
components, was a logical sequence to the growth and
consolidation: of the spares industries, and of the pres-
sure of difficulties for importing complete vehicles, due
to foreign exchange regulations. By this process, regular
imports of unassembled vehicles (CKD packs) are now
made in the countries mentioned, especially of lorries,
jeeps and other utility vehicles, but without the import
of such parts as could be supplied by the domestic in-
dustry, such as tyres, sheet metal work, accumulators,
springs, bumpers and other iron and steel items.

Because of the constant foreign exchange difficulties
restricting imports, this process could lead gradually
to complete domestic manufacture, by systematic
elimination of imported components. The duration of
the process would depend on the size of the market,
and also on the pressure exerted by the foreign ex-
change problem. The experience of some Latin Ameri-
can countries is showing meanwhile that a strong trend
may etnerge either to retard unduly the process of
domestic manufacture or to consolidate and perpetuate
intermediate stages with a high percentage of imported
components, taking advantage of the favourable ex-
change rates which have been granted to encourage the
establishment of assembly plants,

In the light of these observations placed before the
meeting, the experience of both Argentina? and Brazil,
and their attempts to establish a road vehicle industry
with almost complete domestic manufacture in an ex-
tremely short period, acquires considerable interest.

The amount of foreign exchange expended in road
vehicles and equipment provided the first indication that
this was a sector in which manufacturing activities would

1 The discussion in the plenary session of the meeting was,
in principle, focused on general problems of read vehicle manu-
facture in countries with under-developed economies. However,
since the greater part of the available data referred to Brazil
(and to a lesser degree to Argentina), and since the majority
of the experts present had experience of the problems as appli-
cable to Brazil, it was inevitable that many points were dis-
cussed with specific reference to that country, without any pos-
sibility of arriving at any general conclusions,

2 See ST/ECLA/CONF.4/L. D-4 and D-17.
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be well justified. Naturally, a more definite conclusion
of this type can only follow an analysis of the size of the
market and of probable costs, as well as of certain other
conditions; in the meantime, the various motor vehicle
manufacturing initiatives in Latin America developed as
a result of the foreign exchange policy.

Brazil is an outstanding example? The principal im-
ports into this country during two recent periods ex-
pressed in thousands of dollars, were as follows:

Arnual average velue
Product group 1945-1952 1954-1955
Wheat and wheat flour........ 106,775 122,312
Petroleum products ........... 114,606 153,370
Road wvehicle products®.......... 142,388 126,601
Total imports ........covveevnn. 1,130,552 1,209,405

& Excluding tractors and road building machinery.

Imports of road vehicle products were greater than
those of either wheat or petroleum products, and in the
period 1945/52 the annual average was mearly 13 per
cent of total imports, Whilst it is true that up to 1952
the exchange rate was over-valued, this fact does not
inflate the imports of road vehicle products, since the
rate was the same for all the items, and since in any
case the higher rate was offset to some extent by the
(uantitative restrictions.

As from 1952, there was an enormous increase in
road vehicle prices as a result of the introduction of an
exchange differential, with a consequent reduction in
imports.® In the period 1954/1955, the road vehicle
figure is still higher than that for wheat,5 and still
represents more than 10 per cent of total imports.

These figures made clear to the meeting the very
great economic interest which the large-scale develop-
ment of this industry would have for Brazil, from the
point of view of foreign exchange savings. This reason
alone, however, is not sufficient, either in the quoted
case of Brazil, or in those of other Latin American
countries, to justify the creation of a vehicle industry;
the size of the market is another basic factor which
the meeting took into consideration.

The pressure arising from the foreign exchange prob-
lem is corroborated by the size of teday’s market in
many Latin American countries. The limitations im-
posed by the size of the market reflect in different ways
for different types of vehicles. In the case of jeeps,

3 See ST/ECLA/CONF.4/L. D-4,

4 Until 1952, imports were made at a standard rate of slightly
less than 20 cruzeiros per dollar. The new rate then introduced
rose to 200 for trucks, jeeps and parts not made in the country,
and 350 for passenger cars.

% Both wheat and petroleum products continued to be im-
ported at a much lower rate than that applied to road vehicle
products.



tractors and lorries in Brazil, and of jeeps, tractors
and light pick-ups in Argentina, the size of the market
already seems sufficient to warrant manufacture of al-
most the complete vehicle under cost conditions which
would permit internationally competitive prices within
a fairly short period.

The meeting reached the conclusion that a market
survey must take into account, in its widest application,
the price-elasticity of demand for the various types of
vehicles. Since the different factors affecting this elas-
ticity are juxtaposed it is difficult to arrive at even an
approximate idea of the degree of sensitivity of Latin
American markets to vehicle price variations, The fre-
quent modificatiohs of the exchange rates in Latin
American countries make this a critical problem in the
examination of the possibilities of domestic manufac-
ture.® For these reasons, the estimates presented to the
meeting, as given below,” must be considered merely
as simple indications of a probable market size.

The number of vehicles in service in the four coun-
tries where manufacturing activities are being attempted
is as follows:

Argenting  Brazil  Colombia Mexico

Type of vehicle 1955 1954-55 1954 1955
Lorriest .......... 163,408 352,217 60,000 213,584
Passenger carsb..., 314,185 350,000 68000 273,697
ToraL 477,593 702,217 128000 487,281

2 Including buses.
b Including jeeps.

Accepting ten years as a first approximation of the
useful life of a vehicle, the annual requirements for re-
placement only for the different countries is seen 1o be
between 47,000 and 70,000 units; this does not allow
for am annual increase of the number in service arising
from population increases or the normal development of
the economy.

8 The difficulties are increased by the lack of a uniform evalu-
ation criterion in the estimates presented to the meeting, which
relate mainly to Argentina and Brazil The estimates of the
market capacities in Argentina and Brazil for the different
types of vehicle are difficult to reconcile, This discrepancy drew
the attention of the meeting to the necessity for uniform evalu-
ation criteria in the elaboration of the market problem.

7 See ST/ECLA/CONF.4/L. D-4, D-5, D-17 and D-28.

The estimates presented to the meeting, and other
evidence brought out by the discussion during the
session on motor vehicle manufacture are given below
and indicate present and immediate future annual
requirements:

Argenting  Brazil  Colombic Mexico

Type of vehicle 1956 1962 1956 1960
Lorries and pick-ups 50,000 113,000 21,000 27,000
Jeeps ...oviiiann. 12,000 15,000 — —_
Tractors .......... 17,000 20,000 — 7,000
Passenger cars .... 20,000 20,000 23,000 28,000
ToraL 99,00 168,000 44,000 62,000

The Brazilian estimates presented to the meeting,
especially for lorries, are prepared in great detail, and
therefore merit a more lengthy discussion.®

It has been observed in Brazil that the age-
composition of vehicles in service cushions the impact
of variable import prices on the number in service.
When the exchange rate causes import prices to rise,
or when strict quantitative restrictions on imports are
enforced, the replacement period is lengthened, the
time in service becomes greater, and the average age
of vehicles in service rises, without any change in rate
of development of the quantum of the lorries total in
service. On the other hand, when import conditions
are favourable, there is an increase of imports and the
age-composition returns to normal, This without doubt
is a stabilizing factor in the Brazilian lorry market which
could favourably influence the development of manu-
facturing activities. It is also an argument in favour of
adopting an average rate of increase for the number in
service, to calculate possible future increases, without
too much independence on price levels (either for im-
ports or domestic production) at which lorries may be
offered in Brazil.

The development of the Brazilian lorry market ac-
cording to different hypotheses of growth of the number
in service is as follows:

8 The estimates of the Brazilian lorry market are based on a
careful analysis of the age-composition of the vehicle in ser-
vice, and replacement habits, Those of the annual increase are
based on previous increases of the number in service over a
relatively long period. See ST/ECLA/CONF.4/L. D-4, espe-
cially the Annex,

Number in service

Potential market requirements for

Replacement and tncrease

Replacement
Years 6.2% 10.0% 14.5% 6.2% 6.2% 10.0% 14.59,
1956 ciiiiiiiiiiinnnenns 397,000 425,000 454,000 24,000 47,000 50,000 71,000
1058 i 448,000 515,000 591,000 35,000 61,000 72,000 £9,000
1960 ..o 505,000 625,000 591,000 11,000 40,000 66,000 98,000
1962 oo e 570,000 757,000 1,020,000 35,000 68,000 94,000 157,000
1964 ...t 643,000 920,000 1,337,000 35,000 73,000 110,000 196,000
Total (9 years).......... 140,000 535,000 702,000 1,144,600
Annual average .......... 15,000 56,000 78,000 127,000

The most conservative estimate was calculated on
the basis of a cumulative annual increase of 6.2 per cent
observed during the period 1930-38. The post-war rate
(1945-54) was 14.5 per cent, but this may have been
inflated by the very favourable exchange rate in force at
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that time.? An intermediate hypothesis offers an annual
rate of 10 per cent,

% This increase inn the number of new vehicles has a greater
effect on the average age of the lorries than on the total num-
ber in service.



Based on an annual increase of 6.2 per cent, the
Brazilian lorry market could absorb 395 thousand new
units during the next nine years—or an annual average
of 44 thousand units—to increase the number in service,
quite apart from those required for the replacement of
old vehicles. Assuming a somewhat slower replacement
rate for Brazil than the one in the United States, some
140 thousand units would be needed during the same
period, or 15 thousand per year. Thus the totals for
1956-64, according to the most modest estimate of the
rate of increase, would be 535 thousand vehicles at an
annual average of 59 thousand units. In 1962 the market
would absorb 68 thousand units, a figure which would
increase in subsequent years.

The remaining market estimates are based on less
conservative hypotheses, but it is possible that they may
not be exaggerated. If an estimate is made on the basis
of the post-war figure of 14.5 per cent annual increase
(and this rate is being maintained with only slight
variations) the maximum annual average becomes
127,000 units, with a market for 196,000 lorries in 1964,
The intermediate hypothesis gives an average of 78,000
vehicles per year, with 110,000 for 1964.

It therefore appears certain that the Brazilian lorry
market will lie between these two extremes, that ds,
between 59,000 and 127,000 units, for the mext nine

years, reaching an even higher level at the end of the
period.

The high Brazilian vehicle market figures given above
result from a sharp expansion during the post-war
period, determined not only by permanent factors of the
natural economy, but also by any transitory circum-
stances, which nevertheless have a matked influence.
Amongst the permanent factors the more important are
(a) the uneven rates of expansion of domestic produc-
tion and traditional communications by rail and sea; ()
the extension of the road network and of paving and (¢)
the reversal of the direction of goods traffic resulting
from the development of the internal market and the
linking together of the conswmer areas. Other factors,
such as the preferential exchange rate for the import
of liquid fuels, although only temporary, have effects
which are difficult to erase, and also lead to the inten-
sification of road transport.

These are probably the causes which lead the Brazilian
market to be stronger for commercial vehicles than for
passenger cars. The comparison below between the
vehicle market of the four Latin American countries
and that of some European countries and Australia
shows that in the first named there is already a con-
siderable market for commercial vehicles, but that the
demand for passenger cars is less; the figures in the
table are for production or potential market.

Argenting Federal
Brazil Republic of United
Type of Colombra Brazil France Gertnany Kingdom Ttaly Ausiralia
vehicle Mexico 1962 1952 1952 1952 1952 1952
Passenger®s ........... 118,000 35,000 361,000 295,000 432,000 111,000 23,000
Commercial ........... 211,000 113,000 132,000 125,000 237,000 24,000 8,000
ToraL 329,000 148,000 493,000 420,000 669,000 135,000 31,000

o Including jeeps.

The potential Brazilian market not only compares
favourably with Australia, where there has been a
vehicle industry for some years, but also comes quite
close to the Italian market, This picture becomes more
favourable when it is remembered that the Brazilian
market for commercial vehicles, as from 1962, will
probably not be greatly inferior to the 1952 markets in
France and the Federal Republic of Germany.

The meeting later considered the composition of
commercial vehicle requirements by sizes, and the
figures below show that in Brazil and Mexico medium
and heavy lorries predominate, whilst the reverse is
true in Argentina. British and French production show
a similar preponderance of light vehicles.

) Argenting Brazil Mezicon United Kingdom France
Vehicle Capacity No, of Capacity No. of Capacity No.of Capocity No. of Capacity No. of
classification (kg)  wehicles (kg)  wehicles (hg)  wvehicles (kg) wvehicles (kg) wehicles
Light ............. -2,500 45,000 -2,000 22,600 -2,268 5,865 -750 119,836 200-2,000 B3,496
Medium ........... 2,500-4,500 5,000 2,000-6,000 67,000 2,266-6,330 5,370 750-6,100 115,143 2,000-5,000 28,336
Heavy ............ —_ — 6,000 22,600 6,350 8,408 6,100 11,948 5,000 9,735

ToraL 50,000 113,000 19,643 246,927 121,567

4 Includes only vehicles imported from the United States (nearly 95 per cent of the total).

Potential Brazilian demand for medium and heavy
lorries is about 76 per cent of the equivalent British
production, and more than double that of France.

These figures would appear to justify the Brazilian
policy of concentrating first efforts in the vehicle in-
dustry on commercial types, and in particular, medium
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and heavy lorries, The meeting also noted the comple-
mentary nature of the Brazilian and Argentine markets.

In the case of tractors, both Brazilian and Argentine
markets are sufficient to permit domestic manufacture
at relatively low costs.!® Given an adequate market,

10 See ST/ECLA/CONF.A4/L. D-6, D-17 and D-28,




there is even some technical justification for the manu-
facture of these vehicles in Latin America, since it is
less complex than other types, and does not make such
a heavy demand on the auxiliary industry.

The size of the market also favours the manufacture
of jeeps in Argentina and Brazil, but the same cannot
be said in the case of these two countries for passenger
cars, Special caution is required in the evaluation of
manufacturing programmes for this latter type in the
two countries—and more particularly in Colombia and
Mexico—since this branch of the industry requires a
much larger market and a better-equipped auxiliary
industry if economic production is to be achieved. This
would possibly be a field for combined action on the
part of various Latin American countries, whereby an
integrated market might produce more advantageous
results.!*

The meeting noted that the size of the market was
not the only determining factor with regard to economic
production volume; the number of competing manu-
facturers also affected the level of costs in any given
market,

The horizontal structure of the vehicle manufacturing
industry is more notable in those countries, such as
Brazil, where there is an inclination towards United
States practice. The manufacturers are assemblers,

obtaining many components from sub-contractors, and

confining their activities to assembly and to the manu-
facture of certain elements such as steel sheet work,
machining of the motor, etc,

Manufacturers at present commencing their activities
in Brazil estimate that, when their programmes are
fully operative, they will receive 35 per cent of the
weight and 45 per cent of the value per vehicle from
sub-contractors.

A large number of these parts will therefore be made
by sub-contractors who are supplying several assembly
plants, and by use of common designs mass production
will be possible, covering almost the whole of the poten-
tial market. Thea size of the production series of those
parts made by the assemblers, a little more than half
the weight of the vehicle, will depend upon the number
of active assembly plants; hence the importance of the
discussion as to whether to follow a restrictive or a
liberal policy concerning the number of assembly plants
to be authorized in the country. The restrictive solution
would result in greater production runs for parts made
by the assemblers, and to a certain extent by the sub-
contractors also, although this latter depends upon the
diversity of designs. It would, however, restrict com-
petition almost 1o the state of monopoly within each type
of vehicle, with the consequent disadvantages in the
market structure. If the liberal solution were adopted,
it would ensure competitive manufacture, but would
also inevitably reduce production runs of the individual
manufacturers, with a resulting increase in costs.

This is a very difficult problem, and the discussions
of the meeting seem to indicate that it would have to
be solved individually, in accondance with prevailing
conditions in each country.

The possibilities of reconciling the two solutions has
aroused the interest of potential Latin American vehicle
manufacturers in the possibility of increasing the degree

11 See ST/ECLA/CONF.4/L. D-24 and D-26,
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of component inter-changeability in the different designs.
Two examples of this were mentioned to the meeting;
the manufacture in Brazil of 2 DKW station wagon
and a DKW jeep with the same motor and various
other common components, and of four different types
of Kaiser vehicles in Argentina with a large number
of common parts, including the motor.12

Preduction runs could also be increased by standard-
izing the components supplied by sub-contractors for
different manufacturers; this would be facilitated by
the adoption of certain well-known standards (for
instance SAL). In Brazil, makers of pistons and piston
rings adopted these standards and achieved a con-
siderable reduction in the number of types. The meeting
also considered the advantages of foreign firms allowing
their associates in Latin America greater liberty in
local standardization, thus giving their engineers greater
choice in the use of sub-contractors’ parts.

A further problem which occupied the attention of the
meeting was the difficulty of maintaining a standard
model in Latin America because of dependence upon
the import of certain components!® when the foreign
associates had an annual model change. This problem
has four different aspects; (&) the foreign model may
be modified substantially during the period of change-
over to domestic manufacture—estimated at 4 to 5 years
in the case of Brazil—resulting in completely mnew
models, whilst the Brazilian design must remain frozen;
(b) the fact that components are subject to inevitable,
and almost continuous minor modifications; (c¢) it is
often necessary to import parts belonging to sub-
assemblies, which makes continuity of design essential;
{d) local manufacture often necessitates minor altera-
tions to foreign specifications, standards, tolerances
and so forth. If difficulties of this type are mot solved in
advance it may prove impossible to assemble the com-
ponents, or excessive stocks may have to be carried,
this latter with the possibility that subsequent design
changes may render them obsolete.

The meeting noted that production costs in Brazil
gave no cause for concern; this was not the case in some
other Latin American countries which are equally in-
terested in developing the automotive industry, notably
Argentina. The Brazilian point of view seems to be
that since production conditions are technically satis-
factory, because the size of the market will assure
lengthy production runs, costs ought to be more or less
in Hine with international prices.

During the meeting, it was only possible to examine
thoroughly one vehicle from the cost viewpoint, this
being a petrol-engined medium lorry made in Brazil.
The results are given below. The comparison with c.i.f.
import prices for similar items shows that domestic
production is at a dollar-equivalent price equal to or
lower than the iree market dollar exchange rate (and
also lower than the export rate for manufactured goods)
in the cases of steel sheet (35 to 40 per cent of the
vehicle) pig iron, semi-finished casings and forgings,
as well as for such parts and components as are already
made in large series. The parts made in short runs,
and non-current steel items, are more expensive than
the imported equivalent.

12 See ST/ECLA/CONF4/L. D-11 and D-27.
13 See ST/ECLA/CONF.4/L. D-29.



Domestic manu-

facture cru-
zeiros per
Product dollar
Row materials
Hot and cold rolled sheet,............... 74.00
Plate vvivineiieiieireetiratertteniirsaens 63.00
Current steel bars, 2" to 4", . vvnnns. 73.00
Neon-current steel rolled bars.............. 120.00-180.00
Plg IrOm eeerii i i iaerasieiarenss 57.50-62.50
Semi-finished products
Grey iron castings (medium size pieces).... 55.00
Malleable iron castings...........vvsvnnen 75.00
Cast steel ovvivrtiiir it i 54.50
Drop-forgings®
Non-current steels .........cvvivivinnns 1/2
Current steels .....vvvrvivneniiinnnnres 1/2,5
Current or non-current steels, small pieces 1/5
Components
Long runs (domestic raw material}........ 48,00- 50.00
long runs {material imported at 120 cru-
zeiros/dollar)® ... ...l 50,00- 70.00
Short TUMS v vvvettiir e iinrrevanananenes 70.00-100.00

a This is the rate of material cost to finished part. Compara-
tive ratios: Germany, 1/2.5; Britain, 1/3.

b Example: pistons for four types of vehicle, 51.00; 36.00;
66.00; 67.00.

It therefore appears that the cost of a petrol-engined,
domestic mediurn lorry, should be at a reasonable level,
only slightly above the cif. price of the imported
equivalent, converting the cruzeiros at the free rate
of exchange (at present 70.00 cruzeiros per dollar).
These figures, of course, are applicable after an initial
settling-down period of 4 to 5 years.

The figures below show that cost estimates for other
types of vehicles being made, or to be made in Brazil,
are not so favourable as those for the petrol-engined
lorry which will be produced in larger quantities. The
figures refer to the period when the greater part of the
vehicles will be manufactured in the country ; comparing
them with the previous table of costs of raw materials
and domestic components, it is seen that the high costs
are more probably due to technical manufacturing
factors and to shorter production runs than to the costs
of domestic sub-contracted parts or domestic raw
materials.

Domestic Imported
production cruzeiros/
Vehicle category cruzeiros/dollar dotlar
Diesel lorry, 100 HP....... 105,00 165.00
Petrol-engined lorry H.P.  80.00 to 100.00 165.00
Jeep, 42 HP. ............. 133.00 165.00
Panel-body pick-up lorry,
42 HP. ...l 150.00 211.00

The considerable difference apparent when comparing
domestic costs and import prices of the lorry and those
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of the panel-body vehicle (van)—which is already
approximately more to the passenger car—serves to
emphasize the fears regarding the level of economy
which could be achieved under present Latin American
conditions, in the production of passenger cars.

The relative satisfaction with regard to costs seems
to be based on the high import prices, also shown above.
Comparison of the corresponding dollar exchange rate
for each type of vehicle manufactured in the country,
or imported complete, shows that domestic manufacture
will bring about a reduction in prices to the user in
all types. A comparison of this kind is dangerous,
however, since import prices are dncreased by the
exchange rates which were introduced in lieu of quanti-
tative import restrictions, A better and more important
comparison would be between the domestic production
price and that of imports converted at a rate which
represents approximate parity with price levels in the
country and abroad. The comparison otherwise tends
to underestimate heavily the true amount of the re-
sources which must be diverted from other applications
in order to instal the vehicle industry in the country,
thereby involving a risk of ineffictent distribution of
possible productive resources.

The meeting thought it necessary to discuss the
policy of conversion to domestic manufacture, and it
appears that the installation of such a new, large and
complex industry, so closely bound up with other sectors
of the economy, could not prosper unless carefully con-
sidered measures were taken to assist in its creatiom.
The measures could take several forms, and in fact, the
various Latin American countries where the industry
was in process of installation, had attempted different
solutions, For this reason, the meeting thought that a
brief comparison should be made of the experiences of
these countries, chiefly Argentina, Brazil, Colombia and
Mexico.!*

The Brazilian industrial policy regarding the manu-
facture of vehicles, in certain of its aspects, is somewhat
advanced for Latin America, and indeed for any of the
under-developed countries, and for this reason the
meeting examined it at some length. In June 1956,
Brazil created a government body—Grupo Executivo
da Indusiria Automobilistica {(GEIA) (Executive
Group of the Road Vehicle Industry)}—under the
Conselho do Desenvolvimento (Development Council),
which has full executive authority in the regulation,
guidance, financial and legal supervision of all road
vehicle manufacturing activities in the country.

The complete sector is reserved for private enter-
prise, the government taking part only through GEIA
i guidance and co-ordination, in order to make the
several initiatives compatible one with the other, to
ensure sound technical and economic foundations and
to reconcile the foreign exchange requirements of the
various enterprises, within the country’s possibilities.
The only government action is the granting of preferen-
tial exchange rates for the import of equipment and
components. The table below shows the exchange incen-
tives offered by GEIA for the manufacture of different
types of vehicles.

14 See ST/ECLA/CONF.4/1., D-4, D-5, D-17, I>-26.




Application of the exchange rate

Lorries and Jeeps

Pick-ups and station wagons

Imports of equipment for manufactur-
ers and sub-contractors

Imports of parts and complementary
components

(i

(ii}

(i)

(ii)

Preferably as a foreign investment
(import without foreign exchange
coverage)

As an import with coverage at the
rate of the cost of the exchange,
when it is financed for a period of
at least five years, and in propor-
tion to the Brazilian capital in-
vested in the company

Exchange rate with the average
overprice of the last three quota-
tions of the second category, if the
motor is not manufactured
Exchange rate with the average
overprice of the last three quota-
tions of the first category, once the
motor is made

Same as for lorries and jeeps

Exchange rate with average overprice
of the last three quotations of the
third category

Note: The corresponding regulations for the manufacture
of passenger cars and tractors had not been fixed at the time
of the meeting. The term “motor” in the above table includes
the block (complete with all internal components), from the fan
to the flywheel, including supports and the following acces-

The preferential exchange rates are subject to the
prior approval of the technical and economic projects of
each individual enterprise, and to compliance of these
projects with the government’s progressive substitution
plan for the replacement (at a very rapid rate) of im-
ported components by domestic ones, designed to
achieve 90 per cent domestic manufacture within five
years. The obligatory proportion of domestic compo-
nents (percentage of weight) varies between vehicles,
as shown below.

Obligatory goals for

Pick-ups and

Date Lorries Jeeps station wagons
311256, ......... 35 50 40
1.757.,......... 40 60 50
1. 7.58.. .. .enent 60 75 65
1,759 .......... 75 85 75
L760........... 90 95 95

The domestic content may comprise any parts of
the wvehicle, to suit the manufacturers’ convenience,
Variations from the fixed percentages, up to a total
of 3 per cent of the total weight of the vehicle, and
for a period of 90 days, will be permitted. All projects
mmust include domestic manufacture of the motor, either
directly by the manufacturer or by sub-contractors,
within a maximum of two and a half years as from
1 July 1959, in accordance with the same 60 per cent
limit fixed for the exchange rates.

Sub-contracting, or a horizontal structure, is widely
adopted. The general division between foreign and
Brazilian enterprises is that the former specialize in
assembly, and the latter in parts-manufacture, This
division seems to be based on two factors, the first
of which is the greater experience of the big foreign
concerns in mass production assembly, and the greater
capital intensity (amxl greater capacity for imports of
equipment without foreign exchange coverage) required

sories: carburettor, petrol pump {or injection pump with injec-
tors), water pump, normal motor electrics (less battery), air
and oil filters, It is considered to be of domestic manufacture
if a minimum of 60 per cent of the weight is made in the
country.

in these activities; the second factor is that a domestic
parts industry already exists, which provides a satis-
factory starting point for this sector, and at the same
time requires relatively less capital.

The fundamenta! aspect of the Brazilian policy is
the establishment of a definite number of stages for the
progressive increase of domestic content of the vehicles.
This seems to be determined by the desire to induce
the assembly industries to include domestic componetts
at a rate sufficiently rapid to allow a low coefficient
of dependence on foreign exchange within the short
period of five years, and at the same time to provide
a basis for annual calculations of foreign exchange
requirements for the manufacturing programme.

Since the Brazilian market 15 limited when compared
to those of the larger European producers—not to
mention the United States—and since the manufacture
of many of the parts will call for new metallurgical
and mechanical processes, it may be accepted as a very
general rule that for several years at least, domestic
manufacturing costs will be higher that those of the
mmported article, at an exchange rate close to true
parity. This disproportion of domestic costs will cer-
tainly be greater in the case of the more complicated
parts, where the length of the production run has the
greatest effect on costs, For this reason, the meeting
was of the opinion that one question of great interest is
that of the relative advantages of the different solutions
regarding the quantity of domestic content from the
viewpoint of foreign exchange savings. The greater
the extent of substitution, the greater the economy in
foreign exchange, but at the same time, the higher
will be the domestic costs, in national currency. For
these reasons, the haste to achieve a high proportion of
domestic content in a very short time must be accepted
with some reserve, It is true of course, that these high
costs will be reduced as the market grows, and produc-
tion runs are longer. It is also true that the limitations
of foreign exchange may become such as to constitute
almost a determining factor. If foreign exchange avail-
ability, according to forecasts for the next five years,



is extremely limited, and if, therefore, when applied
to a vehicle manufacturing programme with a high per-
centage of imported components would cover only a
small part of the commercial vehicle market, the argu-
ment based on high initial costs in national eurrency
(that is, national resources applied per vehicle) loses
much of its force. The exchange savings factor in this
case is decisive, and this seems to be the conclusion
reached by the Brazilian authorities when defining their
vehicle manufacturing policy. In any case, thorough
analysis of this problem is probably justified in other
Latin American countries, showing specifically the per-
centage rise in final costs of the vehicle resulting from
each of the alternative solutions, with an increasing do-
mestic content. This analysis will at least allow the gov-
ernment policy more flexibility in its application to
vehicles with differing manufacturing characteristics.
The government progranume af present in process
in Brazil is expected to achieve an annual production
of 130,000 vehicles within five years, importing ouly
5 to 10 per cent of the weight, together with replace-
ment spares for 1,100,000 vehicles. The road vehicle
industry will by then be billing some 400 million dollars
annually, with a capital investment of approximately
200 million dollars, of which 25 per cent is already
invested in the existing parts industry in the country.

The new Brazilian policy does not contain any
restrictive measures regarding the number of enter-
prises which may operate in the industry. The only
limiting factor is the availability of foreign exchange,
which will definitely moderate the number and extent
of approved projects, and prevent an excessive number
of participants. A further factor will be the degree
to which preferential exchange rates are granted,
varying with the essentiality of the type of vehicle,

The situation in Brazil in December 1956, with
regard to projects already in progress is as follows:

Project Project
approved; not yet
volume approved,
of 1960 oriobe Other
produc- presented possible

Type of vehicle and manufocturer tion shortly profects
Lorries

1. Mercedes-Benz (Diesel) .. x 85300

2. FNM-Alfa Romeo ....... x 6,000

3. General Motors .......... x 50,000

4. International ............. x

5. Ford .coiceevnnnnnnnnnnns b4

6. Krupp (Diesel) .......... b 4

7. Chrysler ....vvvvevnvnnn. X

8. Magyrus ................ X
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Project  Project
approved: notyet
volume cpproved,
of 1960 ortobe Cther
produc- presented possible
Type of vehicle and manufacturer fton shortly projects
Jeeps
9 Willys ... ivnevininnanas x 15,000
10. Vemag-DKW. .. ........ x  5.000
11 Toyota covivivvinnnrnrnens x
12, Land-Rover (M.B. Amaral) x
Pickups—Station wagons
13. Vemag-D.KW. .......... x 5000
14, Volkswagen ............. x 16,000
15. Austin (B.M.C) ......... X
Passenger cars
16, Hudson (Am. Motors).... X
17. Alia Romeo ............. X
18. Mercedes Benz ........... x
19. Volkswagen ............. X
20. Simca ..o x
21, Vemag DKW, ..........
Tractors
22. FNM-FIAT ............. X
23. International ............. X .
Za, Hanomag .....oovvvvnnnn x
25, Fordsen ................. X
26. Ferguson (Vemag) ....... x
Production volume of approved
PrOJECES viieenr s innnrans 105,500

If this programme is to be met, there are grave raw
material supply problems, which were duly considered
by the meeting, The motor vehicle industry is compelled
by its very nature to work in a common effort, following
the Brazilian example. This procedure will create a
sudden heavy demand for raw materials and finished
products, especially iron and steel. It is doubtful if the
steel industry and the parts manufacturers will instal
additional production equipment (which requires con-
siderable capital investments) without an assured mar-
ket, which means not until motor vehicle manufacture
has reached an appreciable scale. Some mechanism or
system of programming is necessary to solve the ques-
tton of this supply lag.

Argentina has as yet no defined policy for the struc-
ture of the vehicle industry; each project presented
is considered on its own merits. Other differences from
the Brazilian system are the absence of unified govern-
ment action, a less intensive sub-contracting system,
and the dependence of the sub-contractors on the
assembly plants to obtain foreign exchange permits
for imports of equipment or raw matetials.



The present position in Argentina is shown below:

Annual production
when programme

Manufacturers Type of vehicle complete
Manufacture i process
1. TFiat-Someco-Concord ...... Dicsel tractors, 25, 40 and 35 HP 5,100
2. Kaiser Argentina .......... Jecp 20,000
3. JAME (Rastrojere) ....... Small pick-up with Borgward diesel motor 3,000
4. TAME (Institec) .......... Small DKW station wagon 250
Programmes in process
or projected
5. TFiat-Someco-Concord ...... Diesel lorty, 2.5 tons 2,500
6. Kaiser Atgentina ,......... Pick-up, 34 tons 5,000
7. Kaiser Argentina .......... Lorry, 2 tons 5,000
8. Kaiser Argentina .......... Passenger car 10,000
9. Mercedes Benz ............ Diesel lorry, 4.5 tons 7,200
10. Siam di Tella.............. Volkswagen type passenger car 20,000

In Mexico there is no completely defined policy;
it appears that the government prefers direct methods
(prohibition of imports of parts made in the country)
to compel their inclusion in assembly lines.

In Colombia the system of tax exemption is used, and
also preferential exchange rates for equipment, by
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which means it is hoped that the assemblers will gradu-
ally be transformed into manufacturers. Nevertheless,
it is seen from Brazilian experience that simple assem-
bly plants in a country are always an obstacle in the
path of true domestic manufacture.
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